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Abstract—The traditional focus in engineering syllabi on
technical abilities has been well substantiated by the type of
expertise required in industrial processes. However, the
emerging requirements in industrial operating environ-
ments necessitate a more personal configuration of compe-
tencies facilitating both intrapersonal and interpersonal
processes at workplace. The concomitant reform of engi-
neering education to incorporate social competence into the
technical education calls for a revision of pedagogy, as the
traditional instruments applied in the dissemination of sub-
stance knowledge and technical skills provide little support
for leveraging students’ social skills.

This article discusses the learnability of socio-emotional
abilities and reviews their most fundamental and pertinent
skills. The results from a quantitative research conducted to
identify predictors of social competence are reported and
the implications on engineering pedagogy examined. The
proposed methodology for teaching social skills in the engi-
neering classroom setup constitutes collaborative learning,
self-management techniques, and teacher immediacy.

Index Terms— emotional intelligence, emotive communica-
tion, engineering curriculum, social competence.

I.  TRENDS ALTERING COMPETENCE REQUIREMENTS
IN ENGINEERING

Traditionally, the engineering education model has
been founded on specialization, which has been merited as
the driving force enabling technological advancement and
fuelling economic growth. Ironically, however, specializa-
tion is claimed to have turned into an unintended impedi-
ment to sustaining societal land industrial development.
[1] Conversely, recent research on work success has an-
nounced the advent of social and emotional skills and the
related interpersonal communication competencies as or-
ganizational success factors. [2] A relationship between
certain personal competencies, often conceptualized as
emotional intelligence, and organizational productivity as
well as individual work and overall life success has been
firmly established. [3], [4]

The growing concerns about the inadequate and too
narrowly oriented engineering education evidence the
controversy between specialized content and broader ori-
entation towards the societal context, and demands for
closing the gap between engineering science and engineer-
ing practice call for concrete measures in university cur-
ricula. [5] Membership of engineering teams, networks
and communities increasingly require not only substance-
related, hard core technological expertise but also so-
called soft skills enabling engineers to integrate thinking,
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feeling and behaviour while pursuing their professional
goals. [6]

The revision of higher engineering education should
therefore aim at transforming the narrow focus and depth
of knowledge in a single area into an extended avenue
towards full-scale professional expertise. [7] Such compe-
tence is known to allow individuals to use emotions ad-
vantageously to achieve desired outcomes, thereby having
become a business imperative affecting employee produc-
tivity, loyalty, engagement and contribution. [8]

The concomitant reform of engineering education to in-
corporate socio-emotional competence into the technical
education calls for a revision of engineering pedagogy, as
the traditional instruments applied in the transfer of sub-
stance knowledge and technical skills provide little sup-
port for the enhancement of students’ social skills.

This article begins with a report of results from a quan-
titative doctoral study striving to identify predictors of
effective leadership in engineering industries. Having es-
tablished the crucial role of social competence in engi-
neering, the article moves on to discuss the learnability of
socio-emotional abilities and reviews their most funda-
mental and pertinent skills. This article concludes with
methodology proposed for teaching social skills in the
engineering classroom setup, constituting student self-
management techniques and teacher immediacy.

Il. RESEARCH FRAMEWORK

The overall research problem of this study is: How to
equip managers operating in engineering industries
with skills meeting industrial needs? The overall prob-
lem can be broken down to three more specific research
objectives:

1. First, the work sets out to determine what makes
leaders successful.

2. Second, emotive communication is conceptualized
and operationalized and a related communication
model delineating its most essential cornerstones is
designed.

3. Third, pedagogy is pursued to identify means of
learning, developing and teaching emotional skills
and social competence in engineering.

Various managerial attributes (traditional intelligence,
personality, communication based on emotional intelli-
gence) are placed at the kernel of this research to establish
correlation between managerial qualities and their per-
ceived subordinate impact. This work revolves around the
hypothesis that managerial social competence affects sub-
ordinate performance. To corroborate this, quantitative
research was initiated to identify traits or abilities that pre-

13


http://dx.doi.org/ijep.v1i3.1811

PAPER
CAN AND SHOULD SocCIAL COMPETENCE BE TAUGHT TO ENGINEERS?

Figure 1. The research design of the present study.

TABLE I.
THE NUMBER OF TESTS RUN WITHIN THE SAMPLE.

Supervi- Subordi- Superv Subord To-

sors nates tests tests tal

Finance 22 74 66 148 214
Forest 9 28 27 56 83
Construction 7 32 21 64 85
ICT 2 7 6 14 20
Total 40 141 120 282 402

dict effective leadership. The research design aiming at
meeting the research objectives is described Figure 1.

The preliminary population comprised of 40 managers
operating in four different fields: finance, forestry, con-
struction and ICT. Subordinate views on the abilities of
the 40 managers were collected from 141 subordinates. As
each manager took 3 different self-report tests and their
subordinates 2 other-reports, a total of 402 tests were run
within this empirical effort. Table I illustrates the contri-
bution of each participating organization in the study.

A. Findings from the quantitative research

Altogether 21 variables were investigated in connection
with each respondent’s traits and abilities. As self-report
objects, performance in mathematical-logical problem-
solving and communication based on emotional intelli-
gence were surveyed. The third test, a personality index
offered self-report scores on 14 personality dimensions:
focusing, competition, leadership, inspiration, sociability,
empathy, reliance, orientation, perception, decision-
making, ambiguity-change, optimism and self-image. In
addition, gender and age were also reported and examined
by means of correlation analysis. The scores of the popu-
lation can be found in Appendix 1.

Results from the empirical research that are statistically
significant at the 0.05 level (correlations can be found in
Appendix 2) indicate that

1. dimensions of the personality index and the Emotive
Communication self-report are more effective pre-
dictors of subordinate satisfaction than the
mathematical-logical test.

2. mathematical-logical intelligence correlate nega-
tively with subordinate ratings.

3. self-reported level of optimism correlates with sub-
ordinate satisfaction.

4. self-reported emotive communication ability corre-
lates with subordinate perceptions.

5. mathematical-logical intelligence correlate with
competition motive.

6. variation in test performance cannot be assigned to
gender or age.

7. orientation towards either analytical or creative
thinking does not contribute to subordinate percep-
tions.

8. a manager’s self-image does not correlate with sub-
ordinate evaluations.

9. the level of a manager’s sociability correlates with
the overall impression of his/her emotive communi-
cation ability.

10.a manager’s level of reliance on others negatively
correlates with his/her decision-making and attitude
toward change.

In sum, the results demonstrate that mathematical-
logical intelligence does not predict the ability to lead oth-
ers and manage teams. In contrast, such dimensions of
personality as sociability and optimism explain for vari-
ance in subordinate perceptions. Also, high scores in emo-
tive communication correlate with positive subordinate
perceptions, inviting us to further implore and understand
the role of socially intelligent interaction at workplace.

I1l.  EmMoOTIVE COMMUNICATION ABILITY AS AN
EMERGING REQUIREMENT

Socio-emotional competence in this article denotes such
intrapersonal and interpersonal traits and abilities defined
in Ref [9] as self-awareness, self-management, self-
motivation, social awareness, and social skills. This article
is focused on those sub-dimensions of social competence
that provide the prerequisites for emotive communication
ability, which according to recent research is as an asset in
working life interaction. Emotive communication is opera-
tionalized here as emotional regulation, empathy, asser-
tion and inspiration, hypothesized as the most pertinent
characteristics of effective workplace interaction.

Emotional regulation or control as an essential compo-
nent of emotional intelligence allows the individual to
analyze, plan, anticipate and control his interaction. [10]
Such reflective ability is an instrument in playing down
negative emotions and in fortifying positive ones, contrib-
uting to effective self-leadership, which seems to correlate
with team productivity. [11], [12] Furthermore, individu-
als high on emotional control are likely to be good non-
verbal actors, with the ability to pose emotions on cue and
adjust their nonverbal behaviour in a way that fits in to
different social situations. In contrast, ill-timed or exces-
sive emotional displays are typically interpreted as unau-
thentic or inappropriate. [13]

Empathy is a primary cornerstone in genuine and mean-
ingful interaction, preconditioning that the interlocutors be
willing to construe their counterparties and each other’s
point of view. Empathy, both cognitive and emotional, is a
central dimension impacting leader behaviour in interac-
tion with others; it contributes to the ability to apprehend
the state of mind of those around and to take into account
the reasons and logic behind the interlocutor’s feelings.
Empathy comprises of factors such as social self-
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confidence, sensitivity and flexibility, facilitating true dia-
logue. [14], [15], [16], [17]

Assertion contributes to so-called power language that

is essential in bolstering a confident image and eliciting
trust in others. [18] As its key constituents, articulation,
errorless message delivery and verbal directness bear rele-
vance through their association with speaker confidence,
eloquence and credibility. People high on argumentative-
ness are firm, forceful and capable of defending their posi-
tion, and what is more, not afraid of confrontations. [19],
[20]
Inspiration was included in the research scope as it be-
came evident that elements related to inspiration and abil-
ity to motivate others needed to be underscored. As an
example, communication signaling enthusiasm contrib-
utes to trust build-up in teams. [21] Similarly, leader posi-
tivity and optimism, both factors of inspiration, tend to
induce cognitive trust in the leader and perceptions of
leader effectiveness. [22]

Figure 2 depicts the emotive communication model that
strives to convey the elements and make-up of effective
workplace interaction in engineering. Emotive communi-
cation ability is divided into intrapersonal and interper-
sonal levels. On the intrapersonal level, self-regulation
based on self-awareness serves as the prerequisite for ef-
fective communication behavior. On the interpersonal
level, successful communication skills are materialized by
and manifested as assertion, empathy and inspiration.

A. Learnability of Social Competence

It is recent understanding that expertise does not neces-
sarily stem from innate abilities but instead, deliberate
practice is an instrument helping build experts - even in
social competence. Persistent practice will either help im-
prove the skills students already have or extend the reach
and range of their skills. [23]

The central question in the revision of higher education
to incorporate soft skills is whether social competences
can be taught. The key acumen has for long been the un-
derstanding that human beings are endowed with abilities
for emotional and non-verbal exchange already at infancy
when they display synchronization, reciprocity, behav-
ioural dialogue, accommodation, coordination, and at-
tunement. [24] Recent research and field experiments,
however, strongly argue in favour of the learnability of
social competence, providing evidence that it is possible
to promote emotional intelligence and social skills through
education and training. [25]

According to a popularly cultivated belief, those work-
ing in highly technical fields possess inferior emotional
intelligence skills, and although some researchers [26]
have detected slightly lower scores in engineers’ El abili-
ties, they claim it can be accounted for by the infrequent
training or lack of reward for social competence available
in engineering industries. Encouragingly, scores on the
emotional intelligence quotient are detected to increase as
a result of the individual’s psychological maturity, as a
result of the experiences he is confronted with, or as a re-
sult of the training attended. [27]

Others [28] have found support for these claims, main-
taining that EQ continues to develop through the entire
lifetime, especially if individuals subject themselves to
feedback on their dysfunctional behaviour.
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Figure 2. Emotive communication ability as part of the professional
engineering skills set.

A wealth of evidence indicates that emotional compe-
tence can be enhanced, with effective benefits in personal
and interpersonal functioning [29], urging university fac-
ulty to identify methodology for teaching social compe-
tence.

IV. PEDAGOGY FOR TEACHING SOCIAL COMPETENCE

Several paradigm shifts in engineering education are al-
tering the demands posed on engineering pedagogy. If the
trend towards accentuation of working life competences
serves as the first emerging requirement, a second para-
digm shift can be detected in the transition of focus from
learning outcomes to the learning process, moving educa-
tion from didactic to more student-centred approaches
such as cooperative and experiential learning. [30], [31]
This serves the aim of reducing the traditional emphasis
on knowledge transmission while encouraging students to
understand, investigate, and solve problems. [32]

Third, as personal attributes, behaviours and traits are
becoming acknowledged as factors decisive in recruitment
and career advancement, universities are challenged to
move away from the dissemination of facts to a more ho-
listic education securing a wider configuration of student
competencies. The traditional education that demands
memorisation and application of course material has
turned graduates into competent problem-solvers that pos-
sess a good memory, but as the professional skills set is
changing, we urge the incorporation of socio-emotional
competence. [33] The section below will propose method-
ology for facilitating and supporting the development of
engineers’ socio-emotional skills in the classroom.

A. Student Empowerment and Self-Management

To secure heterogeneous teams in industry, skilling
needs to foster diversity and differentiation. The institu-
tional culture should therefore be upgraded by questioning
the traditional role of the teacher, the formality of the
classroom, and the teacher-centred lecturing style. Moving
away from compliance-driven towards diversity-oriented
teaching necessitates an enlargement of teacher repertoires
of classroom management techniques. This cannot be
achieved by authoritarian or modelling teacher roles but
instead the student should be placed at the centre to pro-
mote self-directed learning. [34] Such student-centred
learning can materialize through peer assistance, support,
and mentoring which have been identified as means of
encouraging students to take responsibilities extending
beyond their own specific field to promote active rather
than reactive learning. [35]

Further, self-management strategies enhance individu-
als’ ownership and control and increase personal respon-
sibility and accountability for outcomes. An empowering
classroom culture promotes self-knowledge by liberating
students to explore themselves as learners. The corner-
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stones of empowering educational philosophies constitute
trust, communication and participation, which elicit com-
mitment. More concretely, verbal persuasion serves as the
means of communicating to students the teacher’s faith in
their ability and competency to perform the given tasks.
Such interaction not solely redistributes power in the
classroom but allows students to actively create their
power. Empowering verbal communication is multilev-
eled, honest, constructive, and places emphasis on active
listening and reception of student feedback. [36]

A permissive or free environment also rids students
from fear of judgment and rejection, allowing them to feel
free to put forth ideas and questions knowing that the lec-
turer will not react through rejection, derision, blame or
authoritarian injunctions. It is of the essence that the
teacher models behaviour that is nonjudgemental, coop-
erative, empathetic, and spontaneous. [37]

Most importantly, empowering classroom strategies ex-
tend beyond traditionally dominant pedagogies that are
scientifically, empirically and rationalistically oriented.
Instead of valuing an image of strength, empowering
techniques welcome the acknowledgement and expression
of one’s feelings and the acceptance of those of others.
However, this holistic stance of moving away from the
relegation and disparagement of feelings towards appre-
ciation and exploration of personal feelings does not pre-
clude the more rational dimensions of learning.

Active experimentation and experiential education fa-
cilitate learner progression to empowerment. The process
from the concrete classroom experience to reflected ob-
servation all the way to abstract conceptualization helps
the learners formulate their own conceptions about the
meaning and relevance of the data available. [38]

Furthermore, the type of feedback cultivated, and more
specifically, the choice between direct and indirect feed-
back in instruction impacts the extent of student empow-
erment. Direct feedback refers to the provision of the cor-
rect answer, whereas in indirect feedback the teacher sig-
nals, e.g. by means of an underline, circle or other mark,
that an error has been made. Research indicates that in
general, indirect feedback is preferable as it forces the
learner to engage in guided learning and problem-solving.
Such reflective learning processes help build skills as an
independent self-corrector. [39] However, too ambiguous
a feedback may confuse learners who require more im-
perative and explicit commentaries in order to achieve
substantive revision to their work. [40]

Finally, empowered students are granted with the privi-
lege of choice. Instead of following the syllabus precisely,
students should be provided with freedom to exercise
choice in applying assignment specifications and opera-
tional classroom rules. Such freedom seems particularly
important for those already holding jobs as they are keen
on experimenting with the expertise they have gained at
work. [41]

B. Teacher Immediacy and Perceived Caring

As behaviour alteration techniques the teacher could
consider methods that reward positive conduct instead of
punishing negative ones. E.g. positive teacher-student re-
lationship and personal student responsibility are known
to entail positive outcomes in the classroom. Similarly,
immediate or deferred reward from teacher and others, as
well as peer modelling will entail positive outcomes
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through a more collaborative classroom atmosphere.
These prove particularly feasible in communication edu-
cation where the substance matter is so contextual that
student responses can rarely be judged as completely
wrong. Finally, bolstering of positive self-esteem has a
way of reinforcing positive student performance. [42],
[43]

Face-to-face instructional classroom methods make a
difference in students’ learning outcomes as student learn-
ing and short-term information recall intensify when their
teacher communicates positive regard to the students.
[44] Moreover, students have been reported to learn most
from teachers that are warm, friendly, immediate, ap-
proachable, affiliative, and able to foster close personal
relationships. In brief, a curvilinear relationship exists
between teacher immediacy and students’ cognitive, affec-
tive and behavioural learning. [45], [46]

Resultatively, one of the pivotal pedagogic qualifica-
tions for any teacher promoting more effective learning
outcomes in the classroom is communication, serving,
among others, as a means of bolstering student certainty
through application of so-called power language. Certain
forms of language generate inferences impacting impres-
sion formation, resulting in judgments regarding the peda-
gogue’s competency and intellect. Speech devoid of
hedges, intensifiers, deictic phrases and hesitations en-
hance teacher credibility and positively affect classroom
climate and learning. [47]

Further, moderate immediacy behaviours promote
closeness with students, thereby reducing psychological
distance between the instructor and the students, overall
sensory stimulation, and promoting liking. Teachers can
largely benefit from nonverbal immediacy behaviours as
relational messages are best conveyed nonverbally, which
leaves the verbal channel available for messaging content.
Such nonverbal behaviours include proxemics (distance),
haptics (touch), vocalic (vocal expressiveness), kinesics
(facial and body movement), eye contact, chronemics
(time spent with students), physical appearance and attire.
[48]

Similarly, a teacher’s communication variables play a
role in leveraging empowerment in the classroom. Rela-
tional communication variables such as active listening,
openness, constructive feedback, trustworthiness, credibil-
ity and immediacy influence students’ task motivation and
personal involvement. They also promote the alignment
and adoption of common values in the classroom, reduc-
ing feelings of powerlessness and intimidation while fos-
tering feelings of qualification, meaningfulness and self-
confidence, which are preconditions in education subject-
ing students to vulnerability through public presentations
and oral delivery of their own products. [49]

Interestingly, teacher communication correlates also di-
rectly with perceived learning. A strong, causal associa-
tion between the teacher immediacy and student learning
has been identified. The link between nonverbal immedi-
acy and affective learning outcomes has already previ-
ously been established through student self-reports of
cognitive gains which have been found indicative of re-
sults acquired through more direct forms of assessment, as
students commonly have a good sense of what they have
learned. However, a comparative study of different cul-
tures [50] found that in highly immediate cultures the ex-
pectations for immediate teacher conduct are high and
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consequently the violation of those expectations by less
immediate conduct may be detrimental to cognitive learn-
ing. What is more, in less immediate cultures where ex-
pectations for immediacy are low, more immediate
teacher behaviour, although violating the expectations,
may have strong positive effects on cognitive learning.
This bears significant relevance to Finland which repre-
sents a low-expressive and nonimmediate culture where
teachers have been reported to be less immediate than in
any other culture. The inclusion of individual nonverbal
immediacy through e.g. movement, gestures, facial ex-
pression, and in particular vocal variety, eye contact and
smile in Finnish teacher training may entail clear benefits
for university students.

Such immediacy is critical in modelling social compe-
tence in the classroom. To become accustomed to express-
ing themselves, students need regularly to be subjected to
classroom interaction as the only way to learn to commu-
nicate is by communicating. [51] To voluntarily and will-
ingly perform in front of the others, students need to feel
secure in the group, which is one of the key challenges for
the pedagogue. For this, teachers need to understand that
human interaction is motivated on the individual level by
the avoidance of shame and pursuit of appreciation. [52]
As another immediacy-derived solution nurturing a safe
atmosphere allowing students to move away from self
protection, research proposes perceived caring on the part
of the lecturer.

The construct of perceived caring draws from three fac-
tors in teacher behaviour: empathy, understanding, and
responsiveness. Empathy manifests itself as concern for
student wellbeing; understanding implies the teacher’s
ability to comprehend and respect student views, and re-
sponsiveness refers to the teacher being attentive and lis-
tening to the students and reacting to student needs and
problems promptly.

Perceived caring on the part of the teacher, also labelled
as good will or positive intent toward students, entails
benefits in terms of positive learning outcomes. Teacher
behaviour that signals a positive attitude towards student
well-being and their best interest influences learning both
on the affective and cognitive levels. Nonverbal immedi-
acy, a concept describing positive evaluation of or affect
to students, results in higher rate of class attendance and
recall of information, decrease in learning loss, improved
motivation and more attentive listening. [53], [54], [55],
[56] Interestingly, it also tends to decrease student likeli-
ness to generate compliance resistance strategies and pre-
dicts strongly classroom interaction and communication.
[57] Teacher immediacy also impacts student ratings of
overall instruction quality, which is an important consid-
eration especially when regarding students as consumers
of education. [58]

These findings may cause anxiety in those having real-
ized in their daily teaching routines how unrealistic it is to
demand teachers to have positive affects to all their stu-
dents at all times. For them it will be comforting to know
that it is not the caring itself that counts, rather it is the
perception of caring that is critical. [59]

V. CONCLUSION

This article set out to further establish the role of socio-
emotional skills in engineering communities. More spe-
cifically, it aimed to provide a set of elements fundamental
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Figure 3. The professional competency of engineers.

for the education of engineers that meet today’s industrial
competence needs. In particular, the objective was to fur-
ther the development of engineering students’ social com-
petence. The framework described supports the enhance-
ment of emotive communication ability by addressing its
most pertinent skills, that is, emotional regulation, empa-
thy, assertion, and inspiration.

Figure 3 showcases how emotive communication fits
into the owverall professional competency of engineers.
This skills-oriented model does not address such personal-
ity traits as sociability or extroversion, following the hy-
pothesis that in communication education, focus should be
placed more on learnable skills than on fixed personality
traits.

Self-evidently, substance knowledge constitutes the
foundation of an engineer’s professional competence, em-
bracing theoretical, practical or technical, and strategic or
conceptual knowledge. [59] Motivation serves as the link
between substance knowledge and interaction skills, draw-
ing from reliance and leadership motifs, and explaining
for variance not only in leader outcomes but also in the
extent to which the individual engineer succeeds in devel-
oping and learning social skills pertinent to interaction. As
pedagogy appropriate for disseminating social competence
we propose student empowerment and teacher immediacy,
calling for subsequent measures in teacher training to se-
cure teacher competence in the field of socio-emotional
abilities.
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