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Abstract—New graduates have to meet several expectations on the labour
market. Besides their professional knowledge, important skills include good
communication, problem-solving, creativity, independence, organisation, leadership, decisive action, dynamism, stress tolerance, analysis, precision, openness,
flexibility, co-operation, motivation, digital competence, etc. This paper provides
methodological recommendations on preparing young people for the expectations of the labour market. The results of our empirical study draw attention to
the importance and possibilities of developing communication skills in higher
education.
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1

Introduction

In present-day higher education, it has become increasingly important for students
to gain modern and applicable knowledge during their training, which will help them
stand their ground on the labour market [1-5].
This challenge is especially great for engineering students, as graduates also have to
adapt to rapid technological development [6-11]. The changing labour market has resulted in a paradigm shift in higher education [12]. What is emphasised more and more
are competence development based on labour market demands and practice-oriented,
student-centred methods. In engineer training, the demand has appeared that besides
scientific knowledge, it should also provide practical and applicable knowledge that
will help young people navigate in their everyday life and the world of work. Developing the social skills of engineering students is especially important. Students’ integration into the group, maintaining social relationships, co-operation, effective communication, assertiveness and the ability to solve problems are all indispensible for their
successful studies and their future work.
At the same time, however, the question arises how higher education can prepare
young people for the challenges of our age. How can adult people’s skills be developed
in tertiary education?
Several studies have dealt with the qualities required by job advertisements [1-3,13].
Besides the relevant qualifications, foreign language knowledge and computer literacy,
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good communication and negotiation skills, problem solving ability, organisational and
managerial skills, decisive action, high load capacity, the ability to work independently,
good analytical skills, creative thinking, precise work, flexibility, team spirit, high motivation and success orientation are regarded as basic requirements [13]. It is often expected in the world of work that the employee be able to solve problems and elaborate
new projects in co-operation with colleagues working in different places in the world
and having different cultural backgrounds. All this can only be based on digital literacy
[14] as well as good written and oral communication and co-operation skills [11,15].
Labour market expectations include both hard and soft skills.
The knowledge which can be learnt in the school, from books, is generally referred
to as hard skills. It is relatively easy to measure and test and has a tried and trusted
evaluation system. Once the students have acquired this general and professional
knowledge, it will determine the rules and routines of what and how to do in different
situations. Employers can easily be informed about these skills, such as language
knowledge, numeracy and the knowledge of computer programmes [11].
Whereas hard skills are relatively easy to recognise and identify, soft skills are much
more subjective and harder to define [16].
‘Soft skills’ is an umbrella term for all the abilities and skills which, in addition to
professional competence, will fundamentally determine how the employee can adapt,
to what extent (s)he can be motivated and how (s)he can solve different problems [17].
Soft skills include, for example, communication and co-operation skills, taking responsibility, organisational and leadership skills, creativity, problem solving, critical
thinking, emotional intelligence, self-control, self-knowledge and self-efficacy [15, 1822].
These skills and abilities are often interrelated. For example, effective communication cannot exist without knowing and accepting ourselves. Our social skills, co-operation, empathy and tolerance determine how sensitive we are to the signals from our
environment, how we respond to the communication of others and how we communicate with others. Our creativity can help solve communication problems.
In Positive Education, the latter skills are improved during the learning process, as
part of the educational environment [18].
It is important to state that hard and soft skills are equally important and their synergy
in higher education can provide more efficient learning and teaching processes and an
improvement in the quality of education [15]. The development of hard skills is markedly present in the training programmes of Hungarian higher education institutions,
whereas the deliberate improvement of soft skills is much less so.

2

The Methodology

Previous studies have shown that assertiveness and good communication skills are
indispensable on the labour market [1,3,23].
In the labour market, employees are expected to have proper speaking skills, that is,
the ability to understand spoken language and to express themselves appropriately. In
the case of written communication, the key skills are clarity, understandability and
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reading comprehension. On the list of skills expected of fresh graduates, co-operation,
effective communication and motivation often precede professional knowledge and foreign language skills.
These skills are also expected of engineers, as globalisation has resulted in an everincreasing demand for flexible, adaptive and communicative engineers [9]. Employers
expect new graduates not only to have professional knowledge but also to be able to
deal with people and be good team-workers [24].
Engineers have to co-operate and communicate with other engineers, their subordinates doing operative work, marketing and financial experts, traders and several other
company employees participating in the division of labour, as well as the representatives of other companies, foreign partners and, for example, during the presentation of
products, even with users/clients [1].
At the same time, however, several studies highlight the shortcomings of engineers.
Schomburg [25] draws attention primarily to the lack of social, communicative and
personal competences. Lappalainen [8] and Direito [26] also mention engineers’ weaknesses (e.g. effective communication, co-operation, team-work, project management
and life-long learning; that is, the lack thereof).
Our own study has also proven the importance of communication and the necessity
to improve the communication skills of engineering students [11].
The aim of our research was to map the competences of informatics engineering
students and to consider the development possibilities.
The following questions were posed in our study:
• How important students consider communication on the labour market
• How they evaluate their own communication skills
• How active, talkative, friendly and open they are.
Our study was conducted in the academic years of 2016/2017 and 2017/2018 and
altogether 475 freshmen informatics engineering students were surveyed (90.9% of
them male and 9.1% female).
The average age was 20.15. The youngest student was 18 years old and the oldest
one was 35. The majority (33.7 %) of the participants was 19 years old.
Most of the students live in the capital (37.3%), 11.8% in a county seat, 33.18% in
some smaller town and 17.9% of them lives in a village.
Their majority, 30.3%, took the final exam in a traditional secondary school of 4
years and 28.8% in a vocational school.
Most of the participants (77.3%) have work experience: 27.6% of them had student
jobs in their secondary school years, 70.1% summer jobs, 32.2% worked after secondary school and 9.7% of them are working students [27].

3

Results and Discussion

We started examining the competences of informatics engineering students with a
24-item competence list that we had compiled on the basis of job advertisements and
other higher education competence surveys. On one hand, we surveyed how necessary
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students thought each competence was necessary for their future profession and on the
other hand, to what extent they were in possession of the given competence [27-29].

How necessary are the following features for your future work?
Problem solving
Understanding causal relationships
Appling knowledge
Ability to work precisely
Concentration
Analytical thinking
Learning ability
Innovation
Goal orientation
Working independently
Adaptation to change
Responsibility
Flexibility
Teamwork ability
Stress tolerance
Cooperation
Persistence
Openness
Oral communication
Evaluation and self-evaluation
Organization
Conflict resolution
Self-knowledge
Written communication

4.9
4.8
4.77
4.76
4.74
4.69
4.66
4.64
4.57
4.53
4.37
4.31
4.29
4.25
4.22
4.22
4.18
3.86
3.8
3.54
3.53
3.23
3.2
2.97
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Fig. 1. The evaluation of the competences regarded as important on the labour market
(average scores, rated on a 5-point scale, N=475)

Participants were asked to rate the importance of each competency in future employment using a 5-point Likert scale rating from (1) of minimum importance to (5) of maximum importance, and to self-evaluate their level of proficiency in the same competences at the present moment rating from (1) at a minimum level to (5) at a maximum
level [11,28,29]. We used the list of competences to find out how important students
think communication is on the labour market (see Figure 1).
The two sets of competences show acceptable internal consistency (Cronbach’s alpha: 0.816 and 0.872).
The results were highly educational. Interpersonal and communication skills ranked
19th, whereas writing and composition skills ranked 24th, that is, last on the list of skills
necessary on the labour market [11].
Clearly, the surveyed students regard several other competences as more important.
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As far as their own existing characteristics were concerned, interpersonal and communication skills ranked 23rd and writing and composition skills ranked 22nd according
to students’ self-evaluation (see Figure 2).
To what extent do you have the following
characteristics / skills?
Appling knowledge
Understanding causal relationships
Adaptation to change
Responsibility
Goal orientation
Working independently
Cooperation
Teamwork ability
Flexibility
Problem solving
Openness
Analytical thinking
Ability to work precisely
Innovation
Persistence
Concentration
Self-knowledge
Learning ability
Evaluation and self-evaluation
Stress tolerance
Conflict resolution
Written communication
Oral communication
Organization

3.97
3.95
3.93
3.93
3.91
3.91
3.9
3.88
3.82
3.81
3.81
3.8
3.75
3.68
3.67
3.65
3.65
3.6
3.55
3.53
3.53
3.33
3.31
3.28
0
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Fig. 2. The evaluation of subjects’ own competences (average scores, rated
on a 5-point scale, N=475)

Communication scored remarkably low, which indicates that the surveyed students
find this area difficult to navigate. From the received data, we concluded that engineering students need improvement in both oral and written communication.
When studying the relationship with background variables, on the basis of the Chisquared test done on the data, we found significant correlation in the area of written
communication. Writing and composition skills are more characteristic of women, according to their own evaluation (41.9% of them to a great extent, 18.6% to a very great
extent, whereas only 28.2% of men have them to a great extent and 13.8% to a very
great extent; p=0.034).
For the further study of students’ personality, the Big Five Questionnaire was used
[30,31]. This personality questionnaire includes 5 dimensions and 10 sub-scales, as well
as a social desirability scale, which shows to what extent respondents wish to present
themselves in a positive light (see Table 1).
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Students evaluated 132 items on a 5-point self-evaluation scale, (1) meaning ‘does
not apply at all’ and (5) meaning ‘does apply entirely’.
(Ladnai [32-33] also draws attention to the role of relationships and the importance
of their improvement.)
Table 1. Factors and sub-scales of the BFQ, based on [30]
Factors
Energy
lively, extroverted, captivating

Sub-scales
Dynamism
Dominance
Cooperativeness

Friendliness
helpful, understanding, tolerant

Politeness
Conscientiousness
responsible, tidy, diligent

Scrupulousness
Perseverance

Emotional stability
balanced, calm, patient

Emotion control
Impulse control

Openness
creative, imaginative, well-informed

Openness to culture
Openness to experience

Characteristics
dynamic, active, communicative, enthusiastic
dominant, self-confident
cooperative, sensitive to the needs of
others, empathic
polite, kind, humane, well-meaning,
obedient
accurate, precise, reliable, regular,
thorough
persistent, steady, able to carry through
activities
able to control their emotions and cope
with anxiety
able to control their impulsivity (managing anger and irritability)
open to cultural things, cultural interest
open to novelty and to values, customs
and ideas different from their own

As regards the reliability of the questionnaire, the value of Cronbach alpha was
0.860, which is considered good.
Table 2. Means and standard deviations (SD) of Engineering Informatics students in five
personality factors and social desirability scale compared with the Hungarian norm
group (raw scores, N=475)
Engineering informative students Mean Hungarian norm group (N =774) Mean
SD
(SD)
Energy
Friendliness
Conscientiousness
Emotional stability
Openness
Social desirability

74.87 (12.06)
78.40 (10.09)
81.89 (10.80)
73.03 (12.59)
79.55 (11.11)
34.17 (5.45)

77.51 (11.85)
82.25 (10.09)
81.34 (11.11)
68.60 (15.83)
85.52 (6.88)
29.54 (6.88)

In comparing our own survey results with those obtained during the Hungarian adaptation of the BFQ [31], in the dimensions of Energy, Friendliness and Openness, our
students scored lower, in the dimension of Conscientiousness, near average and in the
dimension of Emotional stability, they scored higher. On the Social desirability scale,
our surveyed students scored higher, which indicates that they want to be seen in a more
favourable light (positive distortion) (see Table 2).
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Converting the raw scores to a standardised T-value, we grouped the averages obtained in different colleges into low – average – high categories. (T<45: low,
45<=T<=55: average, T>55: high) (see Table 3).
Table 3. Distribution of the sample in the low, average and high zones of BFQ dimensions
(N=475)
BFQ Factors
Energy
Friendliness
Conscientiousness
Emotional stability
Openness
Social desirability

Low
37%
34%
23%
20%
54%
2%

Average
41%
43%
44%
44%
33%
35%

High
22%
23%
33%
36%
13%
63%

On the basis of occurrence frequency in the low, average and high zones, we can see
that in the Energy factor, the majority of surveyed students are only active and communicative to an average or lesser extent, which suggests weaker social skills. Results indicate that the majority of respondents are rather reserved and prefer to work independently [27].
As regards the Friendliness factor, they also scored average or below, which suggests
that they are characterised by tolerance and unselfishness to a lesser degree. Due to this,
they are presumed to be less suitable for team-work and co-operation. However, it
would be very important for engineering informatics experts to be able to work in a
team. This is also supported by studies and employers also voice this expectation [1,15].
In the area of conscientiousness, most students fall into average or high categories,
which means that they are responsible, reliable and precise in their work, which are
particularly advantageous traits in the field of engineering.
In the area of Emotional stability, the majority of respondents reached an average or
high score, which indicates that they tend to be balanced, patient and self-controlled.
In the Openness dimension, the vast majority scored low, which indicates adherence
to traditions and routine procedures, the avoidance of change and innovation, less original and creative thinking and a low-level knowledge and openness to culture. This may
pose a problem because information technology is the fastest developing branch of industry, where innovation, creativity, seeking novelties and rising to new challenges are
everyday requirements for professionals working in this field.
The analysis of the data has shown that respondents are only active, communicative,
friendly, tolerant and unselfish to average or lesser extent and they are characterized by
only a low degree of openness.
Therefore, they need improvement in the areas of openness, communication and cooperation [27].
We also studied whether there was any correlation between communication as a perceived competence and the dimensions (low, average and high zones) of the BFQ (see
Table 4).
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Table 4. Correlations between BFQ dimensions and perceived competences (N=475)
BFQ dimension
Energy
Friendliness
Conscientiousness
Emotional Stability

Openness

Which competences they have
Interpersonal and communication skills
writing and composition skills
Interpersonal and communication skills
Interpersonal and communication skills
Interpersonal and communication skills
writing and composition skills

Sign.1
0,000
0,000
0,025
0,042
0,003
0,000

Interpersonal and communication skills

0,014

In the dimensions of Friendliness, Conscientiousness, Emotional Stability and Openness, there were significant differences between students belonging to the low, medium
and high zones, in the self-evaluation of the following competences (Table 4).
This means that students falling into the low zones of the BFQ scored significantly
lower in the case of communicative competence than students belonging to the medium
or high zones.

4

Improvement Actions

The results of our study are in harmony with our experiences gained during the university training: some students are less energetic or enthusiastic; communicate in a rather reserved way; are reluctant to answer if asked or called on during class and are hard
to activate. Even though they may be very well-prepared and may know the answer to
every question, the teacher has to coax them into speaking in front of others, which they
find difficult. It may be the case that they managed to avoid oral tests or reciting poetry
during their school years and did not gain any experience in “performing” in front of
others/strangers and they did not learn how to express themselves fluently. Often, their
lack of communicative competences presents a further hindrance to their academic
achievement, especially in the case of subjects where oral performance is also evaluated.
Therefore, we consider it important to improve students’ communicative skills at
university courses.
What is the role of university training here? It would be a solution to provide students
with as many opportunities as possible to speak and interact, to elaborate their opinions
and standpoints, to share their experiences, professional and personal alike and to make
them interested in actively participating in their own learning processes.
We provide several optional subjects for engineering students which may aid the
development of their communication skills.
Our Communication course focuses on students’ verbal and non-verbal communication.
The course discusses the basic concepts of communication as well as its theoretical
and practical questions. Within the topic of verbal communication, it deals with the
1

Based on the Chi-squared test
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characteristics of the lecture, explanation and discussion as forms of communication
and the techniques for asking questions. It also includes the topics of debate, argumentation and the dispute as a practical example. The characteristics of non-verbal communication are also highlighted. Further topics include the factors determining the effectiveness of communication, convincing and influencing. We study the characteristics
of communication in different arenas: at school, at work and at home. Hot issues today
are visual communication and illustration; and the effect technical development is having on communication is also an interesting topic.
To study the different theoretical issues of communication, students and all those
interested have access to our textbooks in both printed and electronic formats [34-36].
During the practical classes, students complete several communication tasks which
improve their verbal expression, vocabulary and presentation techniques. Introductory
communication tasks serve the purpose of getting to know each other. Team building
tasks help with co-operation and conflict management within the group. The communication skills development tasks help students with their communication at the university and in their everyday lives.
The topics of communication in the family, school and the workplace are of exceptional interest. Students find the topics of communication in the job search process and
negotiation techniques extremely important. They also study and practise the issues of
assertive communication with great interest.
The course entitled Social Skills Development deals with the past and present of
social interactions [37]. Models of human nature and social interactions are highlighted.
Another important aspect of the course is how to define ourselves, self-identity, selfimage, self-knowledge, identity and self-attributions. The course also touches upon the
topic of objective self-awareness. It also includes the components of human emotions
and the interpretation of one’s own and others’ behaviour.
The concept of extrovertedness and introvertedness, person perception, the accuracy
of person perception judgements, and the accuracy of the perception of personality traits
are also highlighted.
Further topics include: how our mood affects our person perception judgements; stereotyping; hidden personality theories; person perception and person-types; person-prototypes.
It is a current question how to make a good impression on our environment; what
halo effects, priority and novelty effects and stereotyping mean.
The course also deals with finding the causes of behaviour, cause attribution, responsibility attribution and self-serving distortions.
The issue of personal relationship is always received by great interest. It includes
attachment and attraction; the theories of attraction; the development of personal relationships; self-esteem and attraction; reciprocity and attraction; similarity of attitudes
and attraction.
Social influence is also a current issue, which includes self-disclosure; the varieties
of conformity; leadership and leadership styles.
As students will soon have to work together in a group with their co-workers, it is
important for them to learn about belonging to a group and interactions within groups,
the phases of group development, group infection, conflicts and co-operation among
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groups, group decisions and “group thinking”. The issue of role conflict may also draw
interest in this age group. Polarizing effects in groups, roles, compliance, prejudices,
common stereotypes and the prejudiced personality are all important topics to discuss
during the course.
Practical classes held in small groups develop students’ self-knowledge and the social skills which make young people more sensitive and more open in their social relationships. By developing communication, conflict management and co-operation skills,
the Social Skills Development course contributes to the individual happiness and social
success of engineering students [11].
In our practical classes aiming at communication skills development, different methods are employed. An argument or dispute within the group provides an excellent opportunity for students to express their thoughts, elaborate their own standpoints, argue
and listen to the other party.
Situational games are entertaining and educational at the same time, allowing students to try themselves out in different situations.
Co-operative methods are also effective in higher education [38]. Employing such
methods provide excellent opportunities for the development of social skills, as they
are based on student co-operation. The four basic principles of co-operative learning
[39]: constructive interdependence, individual responsibility, equal participation and
parallel interaction help with the development of soft skills, such as communication
skills. Research results draw attention to the fact that employing co-operative learning
techniques and courses targeted at the development of social skills have a positive effect
on co-operation at work and on personal relationships [40].
The effect can be shown in cases when university students are prepared for co-operation not exclusively by passing on theoretical knowledge but by tasks requiring cooperative work, problem-situations and experience-based learning [11,41,42,45].

5

Summary

Young, freshly graduated employees are faced with several expectations on the labour market. Besides having up-to-date scientific and professional knowledge, they
must also have the kind of practical knowledge, abilities and skills that will help them
navigate in their everyday life and in the world of work. These include, among others,
social skills, co-operation, openness and effective communication.
474 informatics engineering students were surveyed with regard to how important
they consider communication on the labour market, how they evaluate their own communication skills and how active, communicative, friendly and open they are.
Our survey has drawn our attention to the fact that young people have serious deficiencies in the field of communication. Respondents are only active, communicative,
friendly, tolerant and unselfish to average or lesser extent and they are characterized by
only a low degree of openness. They especially need improvement in the areas of openness, communication and co-operation.
We apply our research results in practice, too. We provide several optional courses
for engineering students which may aid the development of their communication skills.
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During the practical classes, students complete several communication tasks which
improve their verbal expression, vocabulary and presentation techniques. Practical classes develop students’ self-knowledge and the social skills which make young people
more sensitive and more open in their social relationships. By developing communication, conflict management and co-operation skills, our courses contribute to the individual happiness and social success of engineering students.

6
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