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Kilpailu työmarkkinoilla on kovaa, eivätkä pelkät tekniset taidot riitä työelämän haasteista 

selviämiseen. Tämän takia on alettu kiinnittää huomiota pehmeisiin taitoihin. Pehmeät taidot 

ovat käytännön kognitiivisia kykyjä ja ihmissuhdetaitoja, kuten kommunikointi, 

ryhmätyötaidot, luovuus ja ongelmanratkaisu. Tutkimusten mukaan vastavalmistuneilla 

tekniikan alan työntekijöillä on puutteita nimenomaan pehmeiden taitojen osaamisessa. 

Täten näiden opettamiseen korkeakouluissa tulisi kiinnittää huomiota. 

 

Tämän tutkimuksen tarkoituksena on selvittää, mitä pehmeitä taitoja tietotekniikan 

opiskelijat oppivat yhden kurssin aikana, sekä mitä taitoja he pitävät tärkeinä työelämää 

varten. Tutkimuskohteena on tietotekniikan kurssi, jossa opiskelijat työskentelivät ryhmissä 

ja tekivät ohjelmointiprojekteja ulkopuolisille yrityksille. Tutkimusaineistoina on 

opiskelijoille lähetetty kysely sekä opiskelijoiden kirjoittamat oppimispäiväkirjat.  

 

Tutkimustulosten mukaan opiskelijat oppivat kurssilla eniten kommunikointi- ja 

ryhmätyötaitoja. Yli 70 % kyselyyn vastanneista koki näiden lisäksi parantaneensa 

joustavuuskykyä, oppimistaitoja, ongelmanratkaisua ja asiakaslähtöisyyttä. 

Oppimispäiväkirjoissa pidettiin näiden lisäksi tärkeinä tiedon jakamista ja vastuullisuuden 

oppimista. Työelämän kannalta tärkeimpinä taitoina pidettiin kommunikointia, 

ryhmätyötaitoja, asiakaslähtöisyyttä, sekä ammattietiikkaa. Tulokset ovat samansuuntaiset 

muiden aiheesta tehtyjen tutkimusten kanssa, mutta koska kyseessä on suhteellisen pienen 

otoksen tapaustutkimus, ei tuloksia voida yleistää.  
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Having only technical skills is not enough in today’s labour market. This has drawn attention 

to soft skills. Soft skills are cognitive abilities and social skills, such as communication skills, 

teamwork, creativity, and problem solving. Research reveals that engineering graduates are 

especially lacking in these skills. Therefore, soft skill teaching in higher education should be 

studied more. 

 

The purpose of this study is to find out which soft skills software engineering students 

learned during a specific course, and which skills they consider important for their future 

careers. The study focuses on a software engineering course, where students worked in teams 

to develop software for companies. Data was collected from the students’ learning diaries 

and from a survey that was sent to them after the course.  

 

According to the results, the students improved their communication and teamwork skills 

the most. Furthermore, more than 70% of the students believed they improved their 

flexibility, learning skills, problem solving and customer orientation. In the learning diaries 

the students also mentioned responsibility and information sharing as important skills. When 

it comes to their future careers, the students considered communication, teamwork, customer 

orientation and ethics as the most important skills. The results are in line with other studies 

on the topic, but as it is a case study with a relatively small sample, the results cannot be 

generalized. 
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1 INTRODUCTION 

 

 

In today’s labour market, the competition around job openings is tough, and employees need 

more than just the technical skills that they have acquired during their formal education. This 

has brought attention to soft skills. Soft skills are skills or competences such as 

communication, creative thinking and flexibility. Soft skills are hard to learn in a classroom 

environment, but they are important in the labour market. This creates a skill gap between 

graduates and the requirements of the labour market, and this gap needs to be filled. But 

which skills are the graduates missing, and how could they acquire these skills? 

 

There have been several studies about the skill gap between new graduates and professionals 

already working on the field. Elene4Work-project (2017, p. 31) asked employers of all fields 

about the soft skills that students in general are missing, and they mentioned humility, social 

skills such as teamwork and communication, flexibility, and the ability to receive 

constructive criticism. Employers also believed that new workers lacked certain personal 

attitudes, such as empathy, commitment and motivation, and honesty. Similar results were 

found in research among software engineering, where managers in the ITC sector mentioned 

that the most important skills that graduates are lacking are communication and customer 

orientation, and that they also lack other skills, such as negotiation, loyalty, and empathy 

(Llorens Garcia et al., 2019, p. 938). According to a study by Kolding et al. (2018 p.184), 

ITC employees need to have communication, logical and critical thinking and learning skills, 

and a willingness to develop themselves, if they want to advance in their careers.  

 

To reduce the graduates’ skill gap, research has been done to identify appropriate 

frameworks to teach soft skills. However, there is not yet a general practice for teaching soft 

skills, as the efforts done for teaching the skills are merely similar, yet isolated experiences 

in different universities and countries (Caeiro-Rodríguez et al., 2021, p. 29234). This thesis 

describes one of those experiences. It studies the soft skills that students have learned during 

a project-course, how the skills are learned, and which skills are considered important.  

 

The basis of the study is a software engineering course taught to Danish second-year 

bachelor’s students at IT University Copenhagen. During this course, students worked in 
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teams and developed a software project for the industry using Scrum-framework. While 

doing the course, the students wrote a learning diary about the skills they learned. After the 

course, they were also sent a survey, in which the students evaluated which skills they had 

improved, and which skills they think are important for their future careers. The students 

also participated in recorded retrospective sessions, where they discussed with their team 

about the soft skills they had learned, or had expected to learn, during the course. These three 

will be analyzed in the thesis to gain understanding of which soft skills have been learned, 

and in what kind of situations. Based on this analysis, the study will aim to answer the 

following research questions:  

 

1. How much did students improve their soft skills during the course? 

2. How important do students think these skills are for their future careers? 

 

The first question maps the student’s improvement in soft skills. The second question maps 

the importance of these skills, and whether students believe soft skills are important for their 

future or not. 

 

The course in question had over a hundred students participating in it, which offers too much 

data for the purposes of this thesis. Therefore, only two teams were selected, and the 

qualitative analysis of the learning diaries was done for these teams only. However, the 

survey that was sent to all students, as well as the retrospective sessions, included lots of 

numeric data, which can be included in the study to represent the average of the whole 

course. Furthermore, as there is no consensus as to what soft skills are, nor a generally 

approved definition, the soft skills that were chosen for this study needed to be limited in 

some way. A literature review was conducted and 25 skills, which were mentioned in 

literature, were chosen. These skills were also included in the survey that was sent to the 

students. 

 

The thesis is divided to six chapters, first of which is an introductory chapter to the topic of 

the thesis. The second chapter is literature review, where soft skills and their definition are 

first discussed in general, and then the skills that are considered important by the industry 

are discussed. The last part of the literature review focuses on how soft skills have been 
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taught before in universities. The third chapter is about the research methods used. 

Triangular method, qualitative analysis and quantitative analysis are all explained, and 

reasons are given for choosing them for this study. Data collection used for the study is also 

discussed in the third chapter. The fourth chapter presents the results of the analysis of the 

data. The results of the survey, learning diaries and retrospectives are all in their own 

subchapters. The fifth chapter discusses the results and their limitations, and connects the 

results to previous studies. The last chapter offers a conclusion of the thesis. 
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2 LITERATURE REVIEW 

 

This chapter discusses the literature around soft skills, their importance in the industry, and 

the way they have been taught before. Soft skills do not have an established definition, and 

therefore the first subchapter focuses on the different definitions of soft skills and gives 

examples of different skills that can be considered soft skills. The second subchapter 

identifies the soft skills that are needed in the industry. In the last subchapter, different 

approaches to soft skill teaching are discussed. These include case studies of courses that 

teach soft skills along with technical skills. 

 

2.1 What are soft skills? 

 

Soft skills have been recognized as important skills to an employee in today’s world, but 

there is no consensus as to what the exact definition of soft skills is, what counts as a soft 

skill, and what soft skills are the most relevant for different fields, such as engineering. This 

makes it difficult to compare different soft skill listings and definitions. (Caeiro-Rodríguez 

et al., 2021, p. 29223). Soft skills also have many different names: they have been called 

social skills, transversal skills, generic competences, and 21st century skills, to name a few 

(Cinque, 2016, p. 396).  

 

The eLene4Work project (2017) found ambiguity around the term “soft skills”. In different 

countries there are different terms used to describe the same skills, which makes it difficult 

to find globally consistent terms. During the project they interviewed teachers and employers 

from different fields, and most interviewees had problems in defining what soft skills mean. 

The participants defined soft skills through examples, contrasted them to hard skills, and 

considered them as talents, personal attributes or as “something that makes a given person 

different from others” (eLene4Work, 2017, p. 43). From the analysis of the discussions and 

opinions they summarized a definition for soft skills:  

“Non-technical, behavioral skills (needed for collaboration, communication, solving 

problems etc.), connected with personal attributes, personality traits and emotional 

intelligence which can be developed on the course of our life through a real experience.” 

(eLene4Work, 2017, p. 45) 
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Another definition of soft skills is by the ModEs project, which is based on definitions of 

soft skills and competences in literature: 

“Soft Skills represent a dynamic combination of cognitive and meta-cognitive skills, 

interpersonal, intellectual and practical skills. Soft Skills help people to adapt and behave 

positively so that they can deal effectively with the challenges of their professional and 

everyday life.” (Haselberger et al., 2012, p. 67) 

The ModEs project also included a list of 21 skills and their definitions based on literature 

reviews and professional experience. These 21 skills are divided into social skills, such as 

communication and leadership, personal skills, such as self-awareness and learning skills, 

and content reliant or methodological skills, such as decision-making and continuous 

improvement. (Haselberger et al., 2012) 

 

Other researchers have also tried to form their own definitions. Robles defines softs skills as 

“the intangible, nontechnical, personality-specific skills that determine one’s strengths as a 

leader, facilitator, mediator, and negotiator” (2012, p. 457). According to Cinque, soft skills 

“include both social/interpersonal skills and methodological skills or metacompetences” 

(2016, p. 394).  

 

A list of soft skills and their definitions was collected from literature to better understand 

what kind of skills soft skills are. The list is a collection of soft skills mentioned in thirteen 

different sources (Ahmed et al., 2012; Bruegge et al., 2015; Caeiro-Rodríguez et al., 2021; 

ELene4work, 2017; Gibert et al., 2017; González & Wagenaar, 2003; Gonzalez-Morales et 

al., 2011; Haselberger et al., 2012; Robles, 2012; Singh Dubey & Tiwari, 2020; Stawiski et 

al., 2017; Van Laar et al., 2020; Vogler et al., 2018). Table 1 presents the list of soft skills, 

where the soft skills are numbered, and they have short definitions. The list is organized by 

references, which means the total number of literary works that mentioned a specific soft 

skill. This way it is possible to see, which skills are considered as soft skills in most studies. 
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Table 1. List of soft skills. 

No Soft Skill Definition References 

1 Teamwork Cooperating efficiently as a member of a team  11 

2 Communication  Transmitting information, ensuring that the meanings are effectively 
expressed by taking into account the audience and medium (van Laar et 

al. 2020, p. 3) 

9 

3 Creativity Contributing with new ideas to develop improvements in the products or 

services (Haselberger et al. 2012, p. 77) 

9 

4 Professional ethics Bearing in mind the principles and ethics of the profession, (Haselberger 

et al. 2012, p.78) keeping your word, meeting deadlines, and fulfilling 

expectations (Gibert et al. 2017, p. 817) 

8 

5 Emotional intelligence Creating a pleasant human environment for work, showing empathy and 
friendliness, social skills (Gibert et al. 2017, p. 81) 

7 

6 Flexibility Being adaptable and receptive to new ideas, adjusting easily to changing 

work demands and circumstances (Gibert et al. 2017, p. 81) 

7 

7 Learning skills Identifying a personal knowledge gap and acquiring the needed 
knowledge (Haselberger et al. 2012, p. 77) 

7 

8 Problem-solving Dealing effectively with complex nonroutine situations (van Laar et al. 

2020, p. 3) 

7 

9 Critical thinking Thinking reflectively, filtering the amount of incoming data to formulate 

one’s own point of view (van Laar et al. 2020, p. 3) 
6 

10 Written communication Communicating and interacting in written format 6 

11 Self-skills Having motivation, self-discipline, self-management, self-regulation of 

the learning process, and self-assessment (eLene4Work 2017, p. 46) 

5 

12 Leadership skills Motivating and guiding others to get them to contribute effectively and 
adequately to the attainment of the objectives (Haselberger et al. 2012, p. 

77) 

5 

13 Research and information 
management skills 

Finding information in the literature, using various research methods and 
evaluation techniques (Haselberger et al. 2012, p. 79) 

5 

14 Decision-making  Making the decisions needed to achieve the objectives quickly and 

proactively (Haselberger et al. 2012, p.77) 
4 

15 Diversity awareness Appreciating team diversity, seeing issues from the perspective of others, 
showing respect for values of others (Gibert et al. 2017, p. 81) 

4 

16 Negotiation Arguing clearly and coherently and reaching an agreement that satisfies 

everyone (Haselberger et al. 2012, p. 78) 
4 

17 Conflict management Managing conflict and promoting harmony and consensus (Gibert et al. 
2017, p. 81) 

4 

18 Resilience Remaining calm and in control even under pressure, receiving criticism in 

a constructive manner (Gibert et al. 2017, p. 81) 
3 

19 Customer-orientation Identifying, understanding and satisfying efficiently the needs of 
customers (Haselberger et al. 2012, p. 77) 

3 

20 Presenting Creating and giving presentations 3 

21 Networking Establishing and maintaining positive relationships, forging useful 

partnerships with people across other organizations and countries (Gibert 

et al. 2017, p. 81) 

3 

22 Analysis skills Drawing conclusions and forecasts by getting information from different 

sources, establishing cause and effect relationships (Haselberger et al. 

2012, p. 77) 

3 

23 Initiative Being proactive and self-starting, seizing opportunities and acting upon 
them (Gibert et al. 2017, p. 81) 

3 

24 Responsibility Being accountable and reliable (Robles 2012, p. 455) 3 

25 Empowering talents of others Improving skills and talents of others via constructive feedback (Gibert et 

al. 2017, p. 81) 
2 

26 Results orientation Keeping goals in mind, optimizing time management and prioritizing 
future activities (Haselberger et al. 2012, p. 78) 

2 

27 Continuous improvement Looking for continuous improvement by proposing adaptation of the 

process and techniques in use (Haselberger et al. 2012, p. 78) 
2 

28 Stress-tolerance Operating in complicated or stressful situations (Haselberger et al. 2012, 
p. 78) 

2 

29 Commitment Making a commitment to the organization and understanding its specific 

characteristics (Haselberger et al. 2012, p. 78) 
2 

30 Courtesy and professionalism Having manners, business etiquette, being gracious and respectful 
(Robles 2012, p. 455) 

2 

31 Second language Communicating with a second language, e.g. English  1 

32 Strategic thinking Thinking at a big picture level, taking a long-term view for the future 

(Gibert et al. 2017, p. 81) 
1 
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2.2 Which soft skills are needed in the labour market? 

 

There have been several studies aimed at identifying the soft skills that are needed in the 

labour market in general, eLene4Work-project (2017) among these. Employers they 

interviewed mentioned that technical skills and soft skills such as teamwork, communication 

skills, ability to learn, flexibility and adaptability, are important. Especially in job interviews, 

the choice between similar candidates is often done based on their soft skills. They also listed 

skills that students will need when entering the labour market. These skills can be divided 

into five categories: social skills, such as teamwork, interaction and openness, self-skills, 

such as motivation, confidence and self-discipline, personal skills such as creativity, 

empathy and persistence, work skills such as focus on result, time management and not being 

afraid to fail, and digital skills, such as learning and social media skills (eLene4Work, 2017, 

p. 46-47). Robles (2012, p. 455) has also studied the skills that graduates need in the labour 

market. He asked 49 executives about the soft skills that they would want new employees to 

have and compiled and rated a list of the ten most important soft skills. These include 

integrity, communication, courtesy, responsibility, interpersonal skills, positive attitude, 

professionalism, flexibility, teamwork, and work ethic.  

 

Similar studies have also been done in the engineering industry. The HERA-project reviewed 

existing frameworks and literature to compile a list of characteristics and skills that engineers 

need nowadays and conducted a survey for students about these skills. They found that the 

skills that students valued the most are willingness to learn, critical and analytical thinking, 

collaboration and teamwork, open-mindedness, openness to others’ ideas and thoughts and 

problem-solving skills. Furthermore, the study found that only 14% of the respondents 

thought that the current educational system helped students to develop soft skills. (Caeiro-

Rodríguez et al., 2021, p. 29224-29225). 

 

On the field of information technology, similar soft skills are needed. Ahmed et al. (2012, p. 

46) analysed 500 job advertisements for IT positions from all over the world and looked for 

nine predetermined soft skills. They found that for system analysts, communication, 

teamwork, and problem-solving skills were in highest demand. For software designers 

highest demand was for communication and interpersonal skills, for computer programmers 
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communication, interpersonal and teamwork skills and for software testers communication 

skills.  

 

2.3 How have soft skills been taught before in software engineering? 

 

There are different ways of teaching soft skills, and different ways soft skills have been 

included in the curricula. There have been capstone projects, internships, problem-based 

learning, competitions, games, simulations, and e-learning environments (Caeiro-Rodríguez 

et al., 2021, p. 29223). In the field of software engineering, projects done in teams are 

frequently used, because as Stawinski explains, project-based learning “provides students 

opportunities to learn and practice leadership, communication, and teamwork skills” while 

improving the students’ technical skills (2017, p. 337). Scrum-method is also often used in 

soft skill teaching. Scrum is an agile framework for software development, where short 

development cycles follow each other. It focuses on delivering value early, being transparent 

and adapting to change (Schwaber & Sutherland, 2020). 

 

The different methods for teaching soft skills are presented in Table 2. The table was 

compiled of studies that focused especially on soft skill teaching for software engineering 

students. The first example in the table is a study by González-Morales et al. (2016), who 

studied the best practices for teaching soft skills to software engineers. Their course was 

project-based and collaborated with the industry, and students took an active role in 

planning, executing, controlling, and completing their project in as authentic working 

conditions as possible. The project was divided into eight activities, all of which improved 

certain soft skills of the students, for example teamwork or conflict management. This 

proved to be an effective framework for the students to improve their skills, and according 

to a satisfaction survey for students, the course was very welcomed and motivating, and it 

helped the students understand the importance of soft skills. 
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Table 2. Methods for teaching soft skills in software engineering. 

Teaching Method  Soft skills taught Year/Place Study by  

Project-based collaboration 

with the industry 

Report writing, teamwork, client 

management, leadership, decision 

making, conflict management, critical 

thinking, evaluation of results 

2016, Spain González-

Morales et al. 

Scrum-projects in 

cooperation with industrial 

clients 

Communication, teamwork, presentation 

skills 

2015, 

Germany 

Bruegge et al. 

Scrum-projects in teams Teamwork, leadership, problem solving, 

creative thinking, collaboration 

2017, USA Stawiski et al. 

Scrum-projects in 

cooperation with industrial 

clients 

Teamwork, communication, planning, 

presenting 

2010, 

Slovenia 

Mahnič et al.  

Interdisciplinary projects in 

teams 

Teamwork and collaboration, critical 

thinking, problem solving, 

communication, creativity 

2018, USA Vogler et al. 

 

 

Similar courses in software engineering education have been carried out by others as well, 

and especially the Scrum-method has been used during these courses. Bruegge et al. (2015) 

believe that having students work on a real problem with a real external client offers the best 

opportunities for learning the skills that students will need when working in the industry. A 

questionnaire sent for the students after their Scrum-programming course showed that about 

80% of the students improved their communication and teamwork skills and about 70% 

improved their presentation skills. Stawiski et al. (2017) sent a survey to their students after 

their Scrum project-course and found out that the students found the course engaging and it 

motivated them to continue with their engineering studies. They also learned teamwork and 

leadership skills and improved their problem-solving, creative thinking and collaboration, 

and understood the importance of leadership skills in their careers. Mahnič et al. (2010) have 

taught the Scrum framework in cooperation with software development companies. After 

the course, a questionnaire was sent to the students to find out their thoughts on the course. 

The students were very satisfied with their cooperation with their scrum master, product 

owner and with their team in total. The students also gained practical experience from 

working on a team, and improved skills such as teamwork, communication, planning and 

presenting.  
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Other project-based courses with collaboration have also been used in software engineering 

education. Vogler et al. (2018) created a project-based, interdisciplinary course where 

computer science students collaborated with students from other fields to design and develop 

a mobile application. The student’s journals on the course were analysed, and in them the 

students mentioned to have learned teamwork and collaboration (24%), critical thinking and 

problem solving (16%), oral communication (16%) and creativity/innovation (11%). All 

students understood the importance of soft skills, teamwork and collaboration, and they 

believed that the project taught them valuable skills for their future careers. 

 

In conclusion, project courses done in teams and in cooperation with the industry, and 

especially using the Scrum-method, are useful in helping students acquire soft skills and 

understand their importance. Students also seem to be generally satisfied with and appreciate 

project-courses, where they get to work with real clients (Bruegge et al., 2015). However, 

the literature consists of case studies only, and what works in one setting might not work in 

another one. There are also other problems, such as an increased workload for the instructors 

(González-Morales et al., 2016) and the difficulty of finding clients from the industry to 

cooperate with (Bruegge et al., 2015). 
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3 RESEARCH METHODS 

 

In this chapter, the research methods and data collection used in the study are discussed. The 

first subchapter discusses triangulation methods, a mixture of qualitative and quantitative 

analysis, and explains the benefits of using two different methods. It also explains how and 

why these are used in the analysis of the data. The second chapter discusses the data 

collection methods used in the study. 

 

3.1 Triangulation method 

 

Triangulation in research means that several methods are combined to study one 

phenomenon, for example a mixture of qualitative and quantitative methods is used. As T.D. 

Jick (1979) explains, this offers two advantages: first, the use of different methods works as 

cross validation, when the results from the methods agree. Second, it can offer a more 

complete image of the subject under study. Especially if the results are different, the method 

might offer new and unexpected insights to the subject.  

 

For this study, a combination of qualitative and quantitative analysis is used, to be able to 

analyse the learning diaries, retrospective sessions, and survey results. The qualitative 

analysis offers a more thorough understanding of soft skill learning and may present 

explanations for the results of the quantitative data. The quantitative method, on the other 

hand, allows for the collection of data from a larger number of students, and makes the results 

more generalisable. (Jick, 1979, p. 604).  

 

One example of qualitative research is the case study approach. According to Hamel et al., 

“a case study is an in-depth study of the cases under consideration” (1993, p. 13). Case 

studies use different methods to collect material and use this material to analyse the objective 

and offer scientific explanations for it. The material can include for example interviews, 

observations or analysis of writings or journals (Hamel et al., 1993, p. 45). The study at hand 

can be considered a case study, because it focuses on the acquisition of soft skills during one 

specific course. Furthermore, this thesis is limited to analysing only a few of the Scrum 
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teams of the course, to limit the otherwise large workload. The material collected for this 

case study includes the students’ learning diaries, retrospective sessions, and a soft skill 

survey.  

 

Quantitative methods are used in this study to analyse the survey results. According to Fink 

(2003, p. 1), surveys allow researchers to collect data from people about their knowledge, 

attitudes, or behaviour. Surveys should be designed according to the study objectives, and 

with the research questions in mind; in this study, soft skills were the main objectives of the 

survey. In survey-studies, it is important to choose the right sample group, that represents 

the population that the study focuses on. (Fink, 2003, p. 33-34). In this case study, the sample 

consists of the students who participated on the course during the spring semester and agreed 

to answer the survey.  

 

The survey can be analysed with quantitative methods, as most of the answers are on a 

numeric scale. The scale used in the survey was from 1 to 5, 1 being “strongly disagree” and 

5 being “strongly agree”. The analysis was be done by counting the average of each soft 

skill, and by representing the answers as percentages by showing how many of the 

respondents agreed on the importance of a certain skill.  

 

3.2 Data collection and analysis  

 

The data is collected from students of a particular software engineering course. During the 

course, the students worked with the industry and practiced developing a software with the 

Scrum method. They also presented their projects to others. During the project, the students 

worked remotely, and all of their communication happened online. About 120 students 

participated on the course, and they were divided to 14 different teams. The learning 

outcomes of the course were planning and executing large software engineering projects, 

problem-solving, working and solving problems in a team, and collaborating with industrial 

customers. Different methods were used to collect data from the students, and these methods 

are presented in Table 3. 
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Table 3. Data collection methods used. 

Data Collection Method Responses Analysed Collected 

Survey  95 June 2021 

Learning diary 19 May 2021 

Retrospective session - Mentimeters 101 June 2021 

 

 

The data collection for this study was done in collaboration with the teacher of the course at 

ITU and the supervisor of this thesis. The soft skills were chosen together based on the list 

collected by the author, and the soft skill list was turned into an online survey by the 

supervisor, Maria Paasivaara. The retrospective sessions were held with the help of the 

supervisor and a course assistant at ITU. The Mentimeter surveys were done by Maria 

Paasivaara. 

 

The survey included questions on soft skills and distributed working. The list of soft skills 

that was presented in Table 1 was used as the basis of the survey. Eight skills of the list were 

left out and communication was divided to two different skills, communication with the team 

and communication with the business. The skills that were left out were research and 

information management skills, networking, analysis skills, initiative, responsibility, 

commitment, courtesy and professionalism, and strategic thinking. These were either 

included in other skills (commitment and responsibility may be considered a part of 

professional ethics) or not relevant for the course (the students did not need networking skills 

during the course). In the end, twenty-five soft skills were listed on the survey, and the 

students were asked to rate their own improvement and future importance of each skill on a 

scale from 1 to 5. There were also open-ended questions about other soft skills learned, easy 

and difficult aspects of distributed working, and useful practices of their own team. The 

whole survey is presented in Appendix 1. 

 

The learning diaries were written throughout the course, and the students followed a template 

while writing them. They first came up with learning goals for themselves, and after the 

course work reflected on what they learned and how, and what they expected and did not 
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expect to learn, for both technical and non-technical skills. The analysis of these learning 

diaries was done by coding them in NVivo-program. The coding was done by reading the 

diaries and marking the parts where the students mentioned that they learned soft skills or 

considered soft skills important. The soft skills in the survey were used as a basis for the 

codes, and new codes were added whenever students mentioned other soft skills in their 

diaries. The coding helped to map the different skills students mentioned, and the different 

methods they used to learn the skills. This way it was easy to compare the answers of 

different students and teams and it also provided numeric data of the skills. The diaries of 

two teams were chosen for a closer analysis for this study. After the diaries of all the teams 

were read, the two teams with the most skills mentioned were chosen. The teams in this 

study will be called Team A (9 students) and Team B (10 students). 

 

The retrospective sessions were held for the students after their course exam and they were 

recorded. The sessions were not mandatory, and they lasted about thirty minutes. Each team 

had their own session, where they could discuss things with their team members. First, they 

were asked to consider how much they learned soft skills versus hard skills during the course, 

and how important they see soft skills in comparison to hard skills. They were also asked if 

they wanted more soft skills to be taught during the course. The answers were collected with 

a Mentimeter survey. The students were also shown the survey results of their own team, 

and they were able to discuss and comment on them. At the end of the session, they were 

also asked about distributed work during the project. The results of the Mentimeter surveys 

were analysed similarly to the survey. In addition, the comments and discussion were used 

to further understand and analyse the survey results.  

 

 

  



16 

 

 

4 RESULTS 

 

This chapter presents the results of the research. The first subchapter focuses on the 

quantitative data gathered from the survey. The second subchapter discusses the 

retrospective sessions and the Mentimeter-results collected from those sessions. The last 

subchapter focuses on the learning diaries and their analysis for the two chosen teams.  

4.1 Survey Results 

 

The survey was answered to by 95 students. 75 of the respondents were male, 17 female, 

and 3 preferred not to say. Most of the students (75) had no previous experience with 

industrial software development, 24 had some (1-18 months) experience, and 7 students had 

lots of experience (more than 18 months) working in the industry. To find out what soft skills 

the students learned, they were presented with two statements, “During this course I 

improved my skills in...” and “In my future career it is highly important to have skills in…”, 

and a list of the 25 soft skills. The students were asked to rate how strongly they agreed with 

the statements about the soft skills on a 1-5 scale, with 1 being strongly disagree and 5 

strongly agree. The average results for the statements are shown in Figure 1. The green bar 

presents the average for improving the skill, organized from highest to lowest. The yellow 

bar presents the average of how important the students considered each skill for their future 

careers.  

 

As can be seen from Figure 1, the students believed that they mostly improved on their 

communication with the team (4,35) and teamwork skills (4,34). Among the most improved 

skills were also flexibility (4,12), the ability for continuous improvement (4,07), 

communication with the business (3,95) and learning skills (3,91). The skills that the 

students believed they improved in the least were 2nd language skills (3,15), stress-tolerance 

(3,19) and presenting skills (3,26). The most important skills for the students’ careers were 

communication with the team (4,76), teamwork (4,73), communication with the business 

(4,6), customer orientation (4,57) and professional ethics (4,57). The skills that were 

perceived as least important were presenting (3,88) and leadership skills (3,93). The skills 
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that had the biggest differences in their ratings of importance and improvement were 2nd 

language skills (1,16) and professional ethics (1,0). 

 

 

Fig. 1. Improvement and importance of soft skills in average 

 

Figures 2 and 3 present the results in more detail and show how the students’ answers 

between different options (strongly agree, agree, neither agree nor disagree, disagree, and 

strongly disagree) were divided. The skills the students believed they improved the most 

were related to collaboration and communication, such as communication with the team and 

with the business, and teamwork. Other skills that at least 70% of the students believed to 

have improved were flexibility, continuous improvement, learning skills, customer 

orientation and problem solving. The skill that seemed to divide the students’ opinions the 

most was 2nd language skills, in which 44% (strongly) agreed and 27% (strongly) disagreed. 
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Also stress tolerance divided opinions, with 45% (strongly) agreeing and 29% (strongly) 

disagreeing. Other skills that most students didn’t believe to have improved (less than 50% 

agreed) were creativity, presenting skills and resilience. 

 

 

 

Fig. 2. Improvement of soft skills during the course 

 

Even though the students didn’t think they improved all the skills mentioned, they did 

consider them important for their future careers, as can be seen in Figure 3. More than 70% 

of the students agreed with every skill, and over 90% of the students agreed that 

communication with the team and business, teamwork, customer orientation, professional 

ethics, problem solving, flexibility, learning skills, continuous improvement, self-skills, 

negotiation, and critical thinking are important for their future careers. The skills that the 

students considered the least important were presenting and leadership skills. 
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The survey also had open-ended questions about soft skills. The open-ended questions were 

“Please mention any other important non-technical skills that you learned during the project 

course if not mentioned in the previous question” and “Please mention any non-technical 

skills that you expected to learn during this course but did not learn”. The other soft skills 

the students mentioned having learned were for example planning, being open and 

transparent, and celebrating victories. Several students also mentioned that they learned how 

to work efficiently in a large group of people. The skills that the student’s expected to learn, 

but didn’t, were for example task management, proper communication with the customer, 

delegating workload and wrapping up the project and handing it to the customer. 

 

 

Fig. 3. Importance of soft skills for future careers 

 

4.2 Retrospective sessions  

 

After the course, each team had a retrospective session, where they could elaborate on their 

teamwork and what they had learned. 101 students from 13 teams participated in the 
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retrospective sessions and answered the Mentimeter-questions. The first question was to 

estimate, how big part of one’s learning during the course was soft skills, and how big part 

was hard skills. The second question was estimating the relative importance of soft and hard 

skills for the students’ future jobs. The estimations were done by dividing 100% to soft and 

hard skills for each question. The results can be seen in Figure 4. When it comes  

to the learning outcome of the course, the students believed that they learned more soft skills 

(64,6%). The relative importance of soft and hard skills for the students’ future jobs was 

more equal, with a slight emphasis on hard skills (52,9%). The students elaborated on this 

in the sessions and explained that in order to get a job in the industry, they first need to have 

hard skills, such as programming skills. Therefore, the students believed that having only 

soft skills would not help them get started with their careers. 

 

 

Fig. 4. Dividing 100% between soft and hard skills 

 

In the retrospectives, there was also an open question about what other soft skills the course 

should teach, and how. Several students were satisfied with the soft skills that had been 

taught throughout the course, and some felt that the course focused too much on soft skills. 

However, some wished more soft skills to be taught, such as leadership skills, task 

estimation, receiving feedback, building a common product vision with the customer and 

team building.  
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During the retrospectives the students had the chance to comment and discuss the survey 

results. Several students explained how they rated 2nd language skills (English in this case) 

in the survey quite low, because the course itself did not improve their language skills. They 

were already proficient in English, so although the course was taught completely in English, 

it did not have an impact on their language skills. Some students also mentioned that the 

importance of leadership and presenting skills for their future careers depends on their career 

choices. Some students may aim for leadership positions, but others wish to become 

professional developers, who do not need to lead or present anything during their careers. 

Therefore, everyone did not agree on the importance of these two skills, or other skills in the 

survey.  

 

4.3 Learning diary analysis 

 

The learning diaries of two teams were analysed for this thesis with the help of NVivo. All 

the soft skills mentioned in the diaries were coded and organized according to skill and team. 

The two teams analysed here are Team A and Team B. Team A had 10 students and Team 

B had 9 students, and the students are identified with numbers (A.1, A.2, B.1…). The 

different soft skills that were mentioned in the students’ learning diaries are presented in 

detail in Figure 5.  

 

Figure 5 shows that the skills that were mentioned by most students in both teams were 

communication with the team (17 students) and teamwork (16 students). Team A also 

emphasized communication with the business (9 students), while in Team B only 3 students 

mentioned the skill. Other skills that were mentioned by students from both teams were for 

example sharing information (6+2 students), responsibility (4+2 students), motivation (5+1 

students), team building (3+3 students) and flexibility (1+4 students). Skills that were only 

mentioned by Team A were initiative, empowering talents of others, written communication 

and leadership skills. Skills that were only mentioned by Team B were working in the 

industry, presenting skills, stress-tolerance, conflict management, creativity and resilience. 

However, all these skills were only mentioned by one or two students.  
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Several students considered communication as the most important skill they had learned. 

They also considered good communication as criteria for success. In the beginning of the 

project, both teams had problems with communication, which led to wasted work and low 

motivation, as the team members weren’t always sure what they were supposed to do, did 

not know what others were doing and were too afraid to ask for help. When communication 

 

 

Fig. 5. Soft skills mentioned in the learning diaries 

 

improved, these problems were solved and the teams were able to achieve their goals faster. 

As student A.1 wrote, “one of the most important things that I have learned during this 

project is the importance of clear communication. Quite a few of the issues that the group 

has had at various stages could have been fixed if a single part had spoken up about a worry 

that they had in early stages.” Student A.2 had similar experiences as they wrote that “as a 

developer, I think it’s very easy to miscommunicate with the PO by blindly expecting that 

we’re talking about the same thing. This is why I’ve learned to not hold back on clarifying 

what is expected of backlog items.” Others in the team also mentioned similar things. Team 

B had similar results, although they focused more on team communication only.  
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Teamwork was the other skill that was discussed a lot in the learning diaries. It related a lot 

to team building, getting to know one another, and being comfortable with sharing one’s 

own ideas and problems, but also to everyone committing to the work and taking 

responsibility and ownership of the written code. As student A.3 expressed, “I have also 

learned how to create a piece of software in a big team with different levels of knowledge 

and learn not to be selfish during a project and focus more on a collaborative learning 

outcome”. Team B also emphasized informal communication, as student B.1 points out: 

“One thing that I learned was how important informal communication is for the team. I’ve 

experienced how not having this informal communication hurts the team spirit and the 

commitment to the team.” Team building events and team spirit were also recognized as 

important factors for good teamwork, as student B.2 wrote: “We did some teambuilding 

online, and about halfway through the project, we got to meet up physically for the first time, 

which improved our spirit and teamwork significantly.” 

 

Sharing information and being responsible were also mentioned often in the diaries. The 

skill of sharing information often related to team members with different levels of knowledge 

helping one another, and as student A.4 wrote, “Being transparent about one’s technical 

abilities allowed for mentoring in the team, which resulted in more technical knowledge 

acquired for everyone in the team.” Mentions of responsibility were related to everyone 

doing their part in the project, because as student A.5 wrote, “It is critical that everyone takes 

responsibility for getting tasks completed, because there isn’t a structure to force it. When 

working in a larger team where progress is made rapidly, it is extremely easy for individuals 

to lose track of state of the project, ‘get left behind’, and create additional work for the rest 

of the team when they need to be brought up to speed.” 

 

There were also some differences between the diaries of the two teams. Team A had 

problems with motivation, which resulted in them considering motivational topics more than 

Team B. The problem of low motivation was solved with a daily motivation question and 

team building events. The students seemed to learn to improve their motivation for the 

project, as student A.5. wrote: “Our process structure turned out to be significantly more 

effective than I expected at managing the motivation … I believe the process did have an 
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impact, by preventing isolation and giving members a platform to voice issues before they 

become critical.” 

 

Team B, on the other hand, had to learn more flexibility, as their project changed a lot along 

the way, but as student B.3 wrote, “I believe that being able to adapt to new things quickly 

is a very useful ability, therefor I see the radical change as a great opportunity to practice 

this skill.” This also forced the students to cope with stress, as student B.4 wrote: “The 

experience of changing companies stressed me out a bit, but now I can look back and really 

see how much I have learned with that experience.” After the change in their project, Team 

B seemed to also emphasize continuous improvement and result orientation. When working 

with a customer from the industry, the students needed to consider what the customer wants, 

and make that their goal. As student B.5 wrote, “we were constantly inspecting not only our 

product and progress, but the process in its entirety. It improved the way we worked 

together, led to adaptation of product and scrum events” and as student B.6 expressed “I’ve 

also learned that some of the most important things about creating a product is making sure 

to set goals.”  

 

Some other skills that were mentioned were planning skills, which mostly related to Scrum-

events and how a more structured and well-planned sprint led to more work being done. 

Task delegation was also related to planning, as the students seemed to think that dividing 

tasks before-hand helped avoid confusion and thus led to more efficient work. 

The different self-skills that were mentioned in the learning diaries were sharing 

responsibility of tasks, having more confidence, trusting others, and being open and asking 

for help. A few students from team B also mentioned having learned to work in the industry. 

This included things such as learning about the structure of projects in the industry, dealing 

with changes in agile environments, and the importance of management.   

 

The students seemed to learn most of the skills in relation to the teamwork or industry 

collaboration. Working with other people forced them to improve their social skills and 

working with the industry directed the students towards professionalism and result 

orientation. As the project was done in close collaboration with others, the students also 

focused on being reliable and sharing information with one another. Also, development work 
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itself seemed to be effective in improving cognitive skills, such as problem solving, and the 

Scrum method forced the students to plan, estimate and improve their work. 
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5 DISCUSSION 

 

This chapter discusses the results of the study and the conclusions that can be drawn from 

them. The first subchapter focuses on the first research question, “Which soft skills the 

students improved during the course?”, based on the survey results and the learning diaries.  

The second subchapter focuses on the question “Which soft skills the students considered 

important for their future careers?”. In the last subchapter, the limitations of this study are 

discussed. 

 

5.1 Improvement of soft skills 

 

Both in the survey and in the learning diaries it became clear that social skills, such as 

teamwork and communication within the team and with the business and client, were the 

skills that the students believed they improved the most. This is in line with the expected 

learning outcomes of the course, which included working in a group and collaborating with 

the industry. Other studies on soft skill teaching also reported that students learned teamwork 

and collaboration the most (Bruegge et al., 2015; Stawiski et al., 2017; Vogler, 2018).  

 

As the learning diary analysis revealed, when working in large and distributed teams, the 

success of the team was dependant on the level of communication: the better the 

communication, the better the team achieved its goals. The importance of communication 

seemed to be highlighted in the distributed environment, where the students could only 

communicate online. Three members from both teams also mentioned team-building events 

having improved their communication. As Dyer & Dyer (2019, p. 22-23) explain, certain 

tasks require frequent communication to succeed. This is especially the case in product 

development, where all components must function with one another. The developers need 

to share knowledge and coordinate each other’s work in order to create a functional product.  

 

Communication skills were also frequently mentioned in literature, when studying the skills 

that students and new graduates need or are lacking. Employers require good communication 

skills from all software engineering professionals (Ahmed et al., 2012). Other skills that 
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employers value are learning skills and flexibility (eLene4Work, 2017, p. 46-47). All these 

were among the six skills that the students improved on the most according to the survey. It 

is also worth noting that all these skills were learned through distributed working. Therefore, 

it can be said that the course in question teaches relevant skills for the students and prepares 

them for the working life.  

 

The skills the students improved on the least were 2nd language skills, presenting, resilience, 

creativity, and stress-tolerance. The low score of the 2nd language skill improvement can be 

explained with the students’ high language skills: they were already proficient with English, 

so the course did not teach them anything new about the language. Resilience, stress-

tolerance and creativity were not necessarily needed to finish the project, so it is not 

surprising that everyone did not improve on these skills. However, presenting the project to 

others was a part of their course work, and therefore it is surprising that several students did 

not believe they improved their presenting skills. This also contradicts with other research, 

which has shown that students learned presenting skills from project courses with the 

industry. (Bruegge et al., 2015; Mahnič et al., 2010). 

 

5.2 Importance of soft skills 

 

Most students agreed that all the skills listed in the survey are important for their future 

careers. Communication and teamwork skills were rated as most important. One reason for 

this could be that because the students needed lots of communication skills to finish their 

course project, they believe that similar skills are needed in working life as well. The same 

conclusion can be done of the other skills that were rated the most important, such as 

customer orientation and flexibility. The students needed to focus on what the customer 

wants, and develop the product accordingly, and they had to be flexible when changes 

occurred in their project.  

 

The learning diaries did not specifically mention which skills the students considered 

important for their careers. However, communication skills and teamwork were mentioned 

in almost all of the learning diaries, which implies that the students consider them the most 
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important. This confirms the results of the survey. Team B also mentioned having learned 

to work with the industry. This means that they understood the importance of different skills 

for working in the industry, and how difficult it can be to work in a large team.  

 

Skills that the students considered the least important according to the survey were 

leadership and presentation skills. The retrospective sessions offered explanations for this: 

the students had different ideas of what their future careers would be like, and some aimed 

for positions where leadership or presenting skills are not needed. These two skills were not 

mentioned in the diaries either. There were also some skills that were rated low in 

importance, such as results orientation, empowering talents of others, and stress-tolerance, 

but which appeared in the learning diaries. Stress tolerance and results orientation were 

mentioned in team B after specific changes in their project, and empowering the talents of 

others was mentioned once by one student. Therefore, these seem to be isolated mentions of 

the skills.  

 

During the retrospective sessions the students were asked to compare the importance of soft 

and hard skills for their future careers. Interestingly, the students divided 65% for hard skills, 

and only 35% for soft skills. It seems that although the students consider soft skills important, 

they consider hard skills to be a lot more important. However, as Majid et al. discovered, 

most employers consider soft skills to be very important for new employees and are willing 

to hire applicants with limited hard skills, if they have great soft skills (2016, p. 20). It seems 

that employers value soft skills more than the students who participated in this study.   

 

There is not a lot of previous research on what soft skills students consider important. 

However, one study mentions teamwork and collaboration as valued soft skills among 

students (Caeiro-Rodríguez et al., 2021, p. 29224-29225). There is also plenty of research on 

the soft skills that are needed in the industry. In the field of computer engineering, 

communication, teamwork, and interpersonal skills were the most important skills (Ahmed 

et al., 2012). Therefore, it can be said that the results are in line with previous research, and 

that similar soft skills are considered important by both the students and employers. 

However, more research should be done on the topic to really understand which skills the 

students consider important, and which not.  
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Most of the previous research on project courses focuses on learning outcomes in general. 

Soft skills have been considered as just one among many other skills, and often just a few 

soft skills are mentioned, such as communication and teamwork skills. Therefore, this study 

brings new insights on the topic: the 25 soft skills in the survey were compared to one another 

based on how important the students considered them, and how much they improved in them 

during the course. Furthermore, the study did not rely on the survey results alone, but the 

learning diaries and retrospective sessions were used to explain the results.  

 

The research method used in this study was triangulation, a mixture of quantitative and 

qualitative analysis. The results from the survey, and the analysis of the learning diaries, 

seemed to verify each other for some skills: communication and teamwork appeared most 

frequently in both, and leadership and presenting skills were scored lowest in the survey, 

and missing completely from the diaries. Furthermore, during the retrospective sessions the 

students could elaborate on their survey answers, which offered explanations for some of the 

surprising results, such as the low scores of 2nd language and leadership skills.  

 

 

5.3 Limitations 

 

This study also has its limitations. The sample group was relatively small, as the survey was 

sent only to students who participated to the course during a certain semester and the learning 

diary analysis was conducted to the diaries of only nineteen students. All the learning diaries 

should be analysed, in order to see if the results concerning most of the soft skills could be 

verified. Many of the skills were only mentioned once or twice in the 19 diaries that were 

analysed, and this does not offer enough data for a deeper analysis.  

 

The survey results also have limitations and risks. Although the soft skills listed in the survey 

had short explanations with them, different students with different backgrounds may 

interpret them differently. The study conducted here may be considered as a case study that 

focuses on soft skill improvement and importance within a small group of students. 
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Therefore, the results are not generalizable, but they offer some insight to the attitudes and 

learning outcomes of a specific group of students. 
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6 CONCLUSIONS 
 

 

This study focused on soft skill improvement and importance among software engineering 

students. The topic is important because according to research, software engineering 

graduates do not have enough soft skills when they enter their first jobs in the industry. 

Furthermore, employers are more likely to hire applicants that show strong soft skills, and 

the choice between two similar candidates is often done based on soft skills (eLene4Work, 

2017; Majid et al., 2016). Therefore, to better prepare students for working in the industry, 

they need to be taught soft skills.  

 

The objective of the study was to answer two research questions, which soft skills the 

students improved during a specific course and which soft skills they consider important for 

their future careers. The results showed that the students improved on almost all of the skills 

mentioned in a survey that was sent to them, and the skills that were improved the most were 

communication, teamwork, flexibility, learning skills, problem solving and customer 

orientation. When it comes to their future careers, the students considered all of the skills 

important, the most important ones being communication, teamwork, customer orientation 

and professional ethics. 

 

The results revealed that the students improved a lot on their soft skills during the course. 

This means that the course has been successful in teaching soft skills. What especially seems 

to affect soft skill improvement is working in a team and doing a project where requirements 

come from the industry. This implies that courses that include teamwork and industry 

collaboration are especially useful in teaching soft skills in engineering education. This is 

also apparent in other research on the topic, where project courses are used to teach soft 

skills (Bruegge et al., 2015; González-Morales et al., 2016; Mahnič et al., 2010). The results 

also revealed that students consider soft skills important for their future, although they seem 

to appreciate hard skills more. 
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As the topic is relevant for software engineering graduates and the industry, it needs further 

research. The study conducted here could be used as a starting point for further research on 

this particular course. The study could be extended further by including the learning diaries 

of all students in the course. Other instances of the same course could also be studied and 

compared with the results from this instance. This way the effects of the distributed learning 

could be studied. It would also shed more light to what skills the students learned, how they 

learned them, and which skills they consider important for their futures. It would also help 

improve the course in question and modify it to better match the industry’s needs. Also, other 

project courses should be studied to find out what kind of soft skills students learn from 

them. This would help to determine what are the best practices for teaching soft skills in 

software engineering education.   
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