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This chapter helps you teach interpersonal communication skills for engineering
students. It focuses on one-to-one interactions based on three skills: active
listening (perceiving and interpreting verbal and non-verbal messages), adaptive
communication (integrating perspectives to negotiate meaning and adjust
communicative choices), and interconnection (building and sustaining
constructive professional relationships over time). For each skill, we define
subskills and provide implementable teaching guidance, including activities, short
practice drills, and feedback and reflection prompts that support transfer into
project work, stakeholder engagement, and interdisciplinary collaboration.
Interpersonal communication does not succeed or fail only at the level of
technique; emotion cues, competing perspectives, and identity-based dynamics
shape what people notice, how they interpret it, and what feels permissible to say
or do. To assist in the operationalisation of these concepts, we pair each
interpersonal communication skill with a social dimension: social emotions help
students identify affective cues that guide attention and inference in listening,
perspective taking helps students to surface and to work with divergent framings
in adaptive communication, and social identity helps students anticipate trust and
status dynamics that shape interconnection. This chapter will help you teach
students to predict, avoid, and repair communication breakdowns by choosing
appropriate learning scaffolds, and designing activities and assessment that treat
interpersonal communication skills as part of professional engineering
competence.
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1 Definition

Interpersonal communication refers to the ability to exchange information,
perspectives, and emotions effectively with others to achieve mutual understanding
and collaboration (see Hargie, 2021). Drawing on research on transferable
competencies in engineering education (Leandro Cruz & Saunders-Smits, 2022), we
conceptualise this ability through three interrelated skill areas:

1. Active listening skills: attending closely to verbal and non-verbal messages to
ensure accurate interpretation.

2. Adaptive communication skills: reflecting on one’s own and others’ perspectives
to adjust communication choices to create shared meaning.

3. Interconnection skills: building trust and sustaining constructive relationships
over time.

Together, these communication-specific components of broader interpersonal
competency reinforce one another: listening provides the cues, adaptive
communication uses them to negotiate meaning, and interconnection sustains the
trust that strengthens listening and adaptation over time.

2 Why teach interpersonal communication skills?

Engineering work increasingly relies on inter- and transdisciplinary collaboration for
technology development, bringing together technical, social, organisational, and lived
expertise to anticipate impacts and prevent harm. This emphasis is also reflected in
European accreditation: the EUR-ACE framework defines programme outcomes across
learning areas that include communication and team-working skills and the capacity
to make judgements that incorporate relevant social and ethical issues (ENAEE, 2021).
The need for these skills is most visible in interdisciplinary project teams, stakeholder
and client engagement, safety-critical handovers, and design reviews where
disagreement must be handled constructively. When interpersonal communication is
assumed rather than taught, concerns and uncertainty are left unsaid or are misread
(listening), misunderstandings persist across disciplines, languages, and priorities
(adaptive communication), and trust erodes so conflict increases or becomes personal,
resulting in rising coordination difficulties (interconnection).

The need to teach these skills is further reinforced by evidence that the competencies
of engineering graduates in this area often fall short of employers’ expectations
(Coffelt et al. 2024; Mills & Treagust 2003; Nair, et al., 2009), which has been shown
to negatively impact engineering projects (Gamil & Abd Rahman, 2023; Vaghela &
Kaushal, 2025; Yang et al. 2025). These skills are considered essential in establishing
and maintaining human relationships (Spitzberg & Cupach, 2011) and are fundamental
to well-being and ethical engineering practice. Because interpersonal communication
is always embedded in broader social contexts, we link each skill to a social dimension
— emotions, perspectives, and identities — to clarify how these dynamics shape
communication processes and learning opportunities in engineering education.
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3 Forms of implementation

Interpersonal communication involves more than exchanging words; it is shaped by
emotions, beliefs, and perspectives. Developing these skills therefore requires
structured opportunities to notice what is happening in an interaction, to try
alternative moves, and to reflect on their effects. The skills of active listening,
empathy, and social influence, all relevant to interpersonal skills, are skills that are
important now and, in the future, (World Economic Forum, 2025). However,
engineering education research has demonstrated that activities requiring
interpersonal skills are insufficient to build competence without structure that supports
skill development (Picard et al., 2022). Building on findings that interconnection and
adaptive communication are common weaknesses (Leandro Cruz & Saunders-Smits,
2019), we emphasise three levers: (a) structured practice, (b) explicit conceptual
models and strategies, and (c¢) guided reflection. The 3T PLAY framework (Fig. 2.10.1)
provides a practical lens for designing and auditing learning activities (Isaac & de
Lima, 2024), as modelled in sections 3 and 4 of this chapter.
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Figure 2.10.1: The 3T PLAY framework (Isaac & de Lima, 2024)

To convert opportunities into learning, you should state dual learning goals
(disciplinary and interpersonal), provide a model or strategy before practice (e.g.,
responses to fear emotions include fight, flight, or freeze reactions), stage short drills
before complex projects, and embed reflections after each interaction. Assessment
and incentives should be aligned with collaboration (e.g., rubric criteria for listening,
adaptation, and relational contribution) and decisions about module organisation
(what is graded, time pressure during assessment tasks, team composition) should be
checked for contradictions with the competence goals.
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Learning does not occur in a vacuum, so the didactic setting should balance challenge
with support (Peters et al. 2024). Team projects — especially when they involve
several disciplines or stakeholders — create context-authentic friction, and that friction
can be productive if students benefit from clear success criteria and strong
communication strategies. Recognising that students’ learning is impeded when they
encounter too much difficulty (Kalyuga 2007; Kirschner et al. 2006) has led to some
instructors seeking to reduce these difficulties (Yu & Zin, 2023). However, we argue
that difficulties are valuable learning opportunities when they are scaffolded: they
prompt students to apply their interpersonal communication strategies and to reflect
on their experience. It may even be pedagogically beneficial to deliberately provoke
moments of discomfort and irritation to create learning opportunities (Bjork & Bjork,
2023).

Crucially, insufficient preparation and support can overwhelm some students
(Ellingsen et al., 2021), sometimes hardening boundaries against other perspectives
(Paolini et al., 2024). You can keep conflict educational rather than corrosive by
sequencing from low-stakes exercises to more complex project work, sharing explicit
discussion norms and repair protocols, giving rapid formative feedback, and ensuring
assessment aligns with the collaborative behaviours you are targeting (Hmelo-Silver
et al., 2007). In Sections 3.1-3.3, we define teachable sub-skills for each of the three
skill areas of active listening, adaptive communication, and interconnection, and
illustrate how you can operationalise them through short routines and worked
examples.

3.1 Listening: ability to hear and interpret another person’s message, enabling
a coherent response to both cognitive and emotional components

Listening skills involve capturing what another person is expressing — not only the
literal meaning of their words but also what remains unspoken and the emotional
messages conveyed through tone, pauses, and body language. Active listening goes
beyond hearing; it also includes response strategies that signal attentiveness and help
build mutual understanding.

Listening sub-skills

1a. Distinguish emotional and cognitive components in another person’s
communication, attending to both what is said and left unsaid.

1b. Identify emotional states and potential implications for both self and other
people.

1c. Respond coherently to another person’s messages, including explicit and
implicit aspects.

1d. Employ active listening strategies to convey that you are listening and promote
mutual understanding.

By distinguishing listening subskills, we make explicit how listening moves from
detection to response: 1a) noticing cognitive and emotional content; 1b) interpreting
emotions and one’s own reactions; 1c¢) responding coherently to both layers; and 1d)
using verbal and non-verbal signals that show the speaker they have been heard.
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Together, these sub-skills move listening beyond content capture toward interaction-
ready understanding. Example 1 presents a weekly check-in and reflection routine
used in a master-level module at the Ecole Polytechnique Fédérale de Lausanne (EPFL)
that provides scaffolded support for interpersonal communication skills.

Example 1. Emotion check-in and reflection routine

This example stems from the module How people learn. Designing Learning Tools
by N. Kotluk and R. Tormey

Purpose
This routine scaffolds listening skills by helping students notice and label affective
cues that shape attention, inference, and turn-taking during interaction.

How to facilitate the activity with students

1. Set the target: Remind students of the objective and name the listening focus
(e.g., "today we practise noticing and labelling emotional cues that affect how
we interpret each other”). Ask each student to name their current emotional
state; offer vocabulary support (e.g., Plutchik emotion wheel).

2. Practise (embedded during activities): During class work, pause briefly to ask
what students are noticing emotionally (in self and others). Normalise strong
emotions as expected in inquiry work and offer a regulation script (e.g., name,
normalise, navigate) so discomfort is engaged rather than avoided.

3. Close and transfer: End class with an individual micro-reflection where students
write one sentence linking one cue to one communicative move to one action
to carry into the next team meeting (e.g., "When I notice X, I will Y").

Why it works

o Makes the skills visible: You name the listening sub-skill and connect it to
collaboration (teamwork now; stakeholder/safety culture later).

o (reates low-stakes rehearsal: Vocabulary support + brief check-ins
operationalise detection and labelling, while the regulation script keeps
discomfort within constructive limits.

e Fosters transfer: The closing reflection links a concrete moment to a specific
next move, increasing carry-over into future interactions.

What this shows
You can turn routine check-ins into listening practice when you name the skill,
support cue-labelling, and close with a cue.

Social emotions — those arising specifically from interactions with others — signal and
calibrate attention, inference, and action during talk. Micro-cues, including facial
tension, tone shifts, and hesitations, convey status, social safety, and belonging, and
allow listeners to use these cues to decide whether to explore, defend, or disengage
(Tormey, 2021; van Kleef & Coté, 2022). Social emotions matter because they supply
the input that drives detection 1a), identification 1b), responding 1c), and enactment
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1d) of these interpersonal communication sub-skills. If engineering students ignore or
misread these inputs, subsequent communication processes are impeded, leaving
students unable to respond effectively. The implication for the development of
engineering students’ transferable skills is straightforward: students’ capacity to
capture the meaning and intention of others depends on better interpretation and use
of social-emotional information.

In settings where students have had limited prior instruction in listening and where
emotion talk is discouraged, some students accurately track technical content while
missing or dismissing affective cues interactions. This can collapse cognitive and
emotional strands into a single reading of the interaction, increasing the risk of
misaligned responses. When students begin to notice the presence of emotional
components, their accuracy in decoding this aspect often lags behind their perception,
with the result that mislabelling of emotions is common. For instance, pride is read as
arrogance, or frustration as hostility. This mislabelling undermines trust and mutual
communication even when the technical message is clear (van Kleef & Coté, 2022).
In engineering education, local norms that frame emotion talk as irrelevant or
inappropriate exacerbate this tendency toward emotional neglect (Krivoshchekov et
al., 2025), leaving students’ responses hesitant and their listening signals mechanical
rather than contingent on accurate interpretation.

Where academic and engineering climates are more psychologically safe, students
label peers’ feelings more accurately and use those appraisals to guide their
responses. Video-ethnography of Nordic sustainability design teams suggests that
low-intensity social emotions such as curiosity, comfort, and validation support the
sharing of uncertainty and more effective knowledge distribution. Furthermore,
acknowledgement and appreciation co-occur with broader participation and more
flexible problem solving (Holmén & Lonngren, 2025). At this stage, detection,
decoding, and integration of cognitive and emotional components become more
reliable, although translating insight into timely action (e.g., reframing a task,
clarifying roles, redistributing workload) may still require explicit norms or permission
structures.

Expert listening adds judgement about the authenticity and relevance of both cognitive
and emotional signals and converts that appraisal into appropriate action. Evidence
from emotions-as-social-information theory suggests that authentic enthusiasm or
compassion can elicit complementary prosocial behaviour (e.g., offering help,
adjusting plans, clarifying misunderstandings), whereas surface-acted displays erode
trust and limit coordination (van Kleef & Coté, 2022). Expert listeners integrate
cognitive and affective layers across the four subskills: they read the room, adapt their
participation, and offer precise reassurance while signalling attention. In design
discussions, when vulnerability can be voiced and met with care, teams have been
observed to move into deeper exploration of complex issues (Holmén & Lonngren,
2025), illustrating how interpersonal communication supports substantive engineering
work.
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3.2 Adaptive communication skills: ability to reactively adapt one’s
communication approach and language in accord with a purpose, context,
and individual

Adaptive communication skills involve adjusting how you frame a problem, choose
language, and respond in real time so that people can build a shared understanding
between their different perspectives. These skills require engineers to recognise that
communication styles and knowledge priorities vary by context, professional role,
identity, and discipline, and implement their skills to deliberately shape interaction to
reduce misunderstandings and to integrate diverse inputs into a workable problem
definition. In engineering, this matters because the ‘problem solver’ identity and the
expectation that problems have clear solutions can narrow what counts as relevant
knowledge (Isaac & Shew, 2024).

Adaptive communication sub-skills

2a. Acknowledge the incompleteness of knowledge sets.

2b. Recognize the values, norms, and biases that are active in a communication
partner and oneself.

2c¢. Adapt one’s language and communication style to reduce misunderstandings.

2d. Explicitly integrate different knowledge sets and perspectives.

Example 2. provides a short, low-stakes activity for developing adaptive
communication skills based on the 3T PLAY framework; it has been implemented in
six countries, including for a first-year design module with 1000 students. The activity
addresses skills for managing emotions during peer feedback, supporting listening
(1a-1d) and adaptive communication (2b-2c) when feedback is difficult to give or
receive.

By distinguishing adaptive communication sub-skills, we make explicit how adaptation
moves from epistemic humility to integration: 2a) treating our own perspective and
disciplinary knowledge as partial; 2b) noticing the assumptions and biases shaping an
interaction; 2c) choosing wording and framing that builds shared meaning (e.g.,
defining terms, acknowledging another’s perspective, checking interpretations); and
2d) integrating multiple perspectives into a broader account of the situation.

A useful lens for developing adaptive communication is the recognition that knowledge
is produced within specific contexts — each with its own assumptions, rules, and
priorities — which makes any single perspective inherently incomplete (Haraway,
1988). For example, engineering problem framing often prioritises feasibility,
efficiency, and innovation, while other priorities (e.g., social justice) may be
backgrounded (Faulkner 2007). This is why responsible technology design increasingly
relies on inter- and transdisciplinary collaboration to anticipate downstream impacts
and prevent harm (Grunwald, 2011). In such collaborations, misunderstandings and
irritation are not only barriers; they can be diagnostic cues that reveal conceptual
differences and signal where adaptation is needed (Galison 1997; Nicolescu 2002).
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Example 2. Emotional self-management practice

This example on emotional self~-management practice during feedback discussions,
shows how to support students giving each other constructive feedback, especially
when it is difficult to receive (Isaac & de Lima, 2024).

Purpose

This routine scaffolds emotional self-management by creating a challenging
collaboration situation followed by a low-stakes opportunity to hold peer feedback
discussions focusing on emotional skills.

How to facilitate the activity with students

1. Set the target: Present the learning objectives related to structuring peer
feedback and managing their own and others’ emotions during difficult
discussions. Have students briefly review their past experiences with peer
feedback, focusing on barriers and accelerators including emotions.

2. Practise: Provide students with strategies for managing emotions and giving
and receiving feedback. Then set students to work in groups designed to create
collaboration difficulties while building a marble run with limited resources.
Students then prepare verbal feedback for their partner. Students are
encouraged to get out of their comfort zone by sharing at least one point of
feedback that feels difficult to receive.

3. Close and transfer: Ask students to analyse what was difficult, constructive, or
surprising, identifying one emotion management strategy to use in the future.

Why it works

e Defining the competence and why it matters now and in their future career
Clarifies expectations and supports students to set their personal development
goals.

e Analysing their past experiences enables students to see value and challenges
in skill development.

e Simple emotional regulation strategies provide a conceptual model and
practical guidance for feedback discussions. Informing students that their
emotions are a common, even desirable, part of collaborative work normalises
feelings in engineering.

e Focus on skill development without pressure via short, non-technical activity
avoids implication for grades or project deliverables. It also creates space to
engage with discomfort and focus on learning.

e (Considering how this feedback and emotional experience was (dis)similar to
their projects assists students to transfer their developing skills to future
situations.

What this shows
You can make adaptive communication skills teachable when you 1) name the
interaction risk (defensiveness, ambiguity, perceived threat); 2) provide a short
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script for regulating emotion and adapting wording, and 3) give students practice
opportunity followed by reflection that links one cue to one repair move.

In settings where students have had limited experience communicating across
disciplines or roles, some may treat their own framing as self-evident and interpret
disagreement as error or resistance rather than conceptual difference. This can
produce predictable breakdowns: key terms remain undefined, assumptions are not
tested, and feedback is delivered in ways that trigger defensiveness rather than
revision. In engineering cultures that reward certainty and speed, the hurdle for
recognising incompleteness (2a) and surfacing assumptions (2b) can be high
(Faulkner, 2007).

Where learning environments legitimise uncertainty and offer explicit interaction
norms, students are more likely to treat disagreement as information and to use it to
compare concepts, express uncertainty, and adapt language (2c). At this stage,
students begin to translate meta-awareness into practice by reducing jargon, checking
interpretations, and signalling openness — especially when cues such as hesitation,
irritation, or withdrawal are treated as prompts for clarification rather than as
interpersonal failure (Keestra, 2017).

Expert adaptive communication involves integrating perspectives into a shared
understanding that guides action (2d). Tools such as concept mapping (Tan et al.,
2021) and scenario techniques (PdBneck et al., 2024) support this integration by
making assumptions visible and enabling teams to articulate how different priorities
interact. Recognising that no single perspective can fully capture a complex
sociotechnical situation provides a strong foundation for adaptive communication in
interdisciplinary and stakeholder-facing engineering work.

3.3 Interconnection skills: ability to build and retain professional
relationships

Interconnection skills involve building and sustaining working relationships that
support learning, coordination, and professional growth over time. In engineering,
these skills help students move from working alongside others to working with others
— maintaining trust, seeking support when needed, and creating the professional
relational conditions for effective collaboration across roles and disciplines.

Interconnection subskills

3a. Identify potential growth opportunities arising from interpersonal connections
in professional and learning contexts.

3b. Initiate, maintain, and respond to social interaction in ways that promote
openness and build connections with a range of profiles.

3c. Constructively and proactively create opportunities for increased interaction
with and between people to develop networks around you.

By distinguishing interconnection subskills, we make explicit how relationship-building
moves from recognition to action: 3a) noticing why a connection could matter (for
learning, support, opportunity, or inclusion); 3b) using interaction moves that build
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trust and openness (e.g., expressing interest, following up, offering to help); and 3c)
creating repeated opportunities for interaction that turns one-off contacts into durable
networks. Example 3 illustrates how you can support students in developing
interconnection subskills 3a-3c in an interdisciplinary, stakeholder-facing module
design by acknowledging that building trust in teams requires engaging with moments
of tension and discomfort rather than avoiding them. When students learn to stay in
such moments and respond constructively, they develop the capacity to form deeper
and more resilient professional relationships. Evaluated through student surveys, this
approach strengthened communicative competence across diverse teams (Peters et
al., 2024).

Example 3. Interpersonal and interconnection skills

As taught by I. Peters and S. Ammon in the Fair Mobility module, Berlin Ethics Lab,
Technical University of Berlin.

Purpose
This module-level example shows how interconnection skills can be taught in
interdisciplinary, stakeholder-facing projects.

How to facilitate the activity with students

1. Establish module structure: Form student teams for diversity in discipline,
gender, and background. Introduce methods (e.g., stakeholder mapping) for
students to identify relevant external partners themselves (e.qg., city planners,
NGOs). Facilitate co-development of one shared research question.

2. Prepare students for emotional dynamics: Explain that interdisciplinary work
may challenge assumptions and trigger emotions (frustration, uncertainty...),
framing these as normal and signals of learning and relationship-building.

3. Practise (embedded during activities): When unpleasant feelings arise during
project work, remind students that such moments are not only normal but
central to learning in interdisciplinary collaboration. Encourage students to
recognise and work through these emotional responses, as this is key to
developing meaningful professional relationships across disciplines. Use low-
stakes check points with questions (What priorities shape your view? How
does that connect to last week?) and repair moves, such as clarifying roles.

4. Close + transfer: At the conclusion of each project phase, assign a 300-word
reflection (Which of your own assumptions were challenged? How did you
react emotionally? How did this affect your interaction with others? What
changed in your perspective?) followed by a team debriefing.

Why it works
e Makes the skills visible: Students are supported to perceive and leverage
growth opportunities by actively seeking developing professional relationships
with diverse partners.
e Fosters growth culture: Normalizes emotions as success signals, students
practice trust moves during worldview challenges.
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e fosters transfer: With repeated opportunities, discomfort is turned into
networks, and relational labour is more visible.

What this shows

You can support students to develop interconnection skills by (1) naming the
Interpersonal communication risk (working in parallel, exclusion from informal
networks),; (2) providing short scripts for initiating and maintaining connection
(reach out, ask a genuine question, offer a concrete contribution, follow up); and
(3) giving students repeated, real-task encounters followed by reflection that links
one interaction cue (silence, hesitation, withdrawal, increased openness) to one
trust building move (clarify expectations, invite input, acknowledge effort, propose
another meeting).

A useful lens for developing interconnection skills is social identity: how people
understand themselves and others in terms of group memberships, roles, and status.
In engineering education, local values and norms can shape which kinds of relational
behaviour are seen as legitimate. In many settings, norms associated with
independence, competition, and emotional restraint can make relational work seem
optional or non-technical (Secules, 2019). These norms can also create asymmetries:
the same level of disengagement may be interpreted differently depending on who
enacts it, potentially reinforcing exclusion (Cannaerts et al.,, 2025). Making
interconnection teachable helps students see relationship-building as part of
professional competence rather than as personality or extra labour.

In settings where networking and relationship-building are assumed rather than
taught, some students may not recognise their value (3a) or may rely on narrow,
familiar circles, leaving useful contacts invisible. Even when students recognise the
value of networking, they may lack concrete interaction strategies (3b) or feel that
reaching out signals weakness — especially where self-sufficiency is rewarded. In
addition, some students face structural barriers to informal networks and mentorship,
which can reduce access to opportunities and support (Krivoshchekov et al., 2025).

Where students are given explicit strategies and low-stakes practice, interconnection
becomes more deliberate: they initiate contact, follow up, and use small relational
moves (e.g., appreciation, clarification, help-seeking with specificity) to build trust. At
this stage, students also begin to notice who is doing relational maintenance and
whether that labour is distributed fairly. Research suggests that the relational and
emotional labour that supports group cohesion can fall disproportionately on
marginalised students and may remain undervalued (Kimpton & Maynard, 2025).
Making this labour visible (and assessable when appropriate) helps avoid treating
inclusion and cohesion as ‘free’ outputs of group work.

Expert interconnection involves sustaining diverse networks while enabling others to
connect and collaborate. Rather than treating relationships as transactional,
interconnection experts create conditions where trust can be repaired after friction
and where support-seeking is normalised. This level of competence often requires
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openness, empathy, and a capacity to tolerate uncertainty — qualities that conflict
with dominant norms in some engineering contexts (Krivoshchekov et al., 2025).
When students model counter-normative practices (e.g., naming uncertainty, explicitly
valuing mutual support), they help shift local cultures so that relational awareness and
proactive connection are recognised as professional engineering competence.

4 Recommendations for implementation

Despite the intentions of engineering educators, students’ development of
interpersonal skills is often delayed by a lack of explicit instruction on and scaffolding
of these skills (Isaac & de Lima, 2024). This may result in students perceiving
interpersonal challenges exclusively as impediments to completing their tasks and not
as learning opportunities to develop key skills.

The activities described in this section can be used as plug-in routines to introduce
interpersonal communication skill development into your teaching. Identify a relevant
sub-skill, then run a 10-20 minute cycle: (1) name the subskill and the interpersonal
communication strategies for implementation; (2) students engage in an application
activity; (3) students use a checklist or rubric to give each other one ‘keep doing’ and
one ‘try next time’ feedback comment; (4) wrap up by asking students to consider
what cues they noticed and what they will do next time. These steps follow the 3T
PLAY framework of experiential learning by providing students with conceptual or
practical knowledge to underpin the skill, followed by a low-stakes opportunity to
practice their developing skills, and a conclusion that supports their ability to apply
their skills in their engineering coursework. Repeat the cycle across the semester in
labs, design work, or project activities to allow students to develop robust skills.

Tables 2.10.1, 2.10.2, and 2.10.3 provide exercises you can use to integrate listening,
adaptive communication, and interconnection skills into existing engineering modules
(labs, design reviews, teamwork, check-ins). For example, the 3T PLAY trident
framework can be used to structure listening activities — give students a simple
conceptual model (e.g., ‘content vs emotional affect’ or ‘paraphrase and check’), run
a short pair listening exercise, then close with a reflection on the cues they noticed
and how they responded. For adaptive communication, prompt students to surface
assumptions (e.g., what is taken for granted?) and practice one language move (e.g.,
define a term, reduce jargon, check interpretation). For interconnection, use team
projects and industry or community collaborations to make relationship-building visible
as part of coordination, so students can see how successful coordination depends on
trust, follow-up, and timely help-seeking.

Even a small dose of structured interpersonal skill practice can improve coordination
and decision making in sociotechnical work, especially when students must collaborate
across disciplines and with stakeholders to anticipate impacts and prevent harm.
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Table 2.10.1: Practice activities for developing listening skills

Skill Practice activity Activity description

Distinguish Dual-level Learners listen to the same message
emotional and listening twice, paying attention to:

cognitive (Rogers & Farson, e cognitive components, focusing on
components 1957) facts and arguments by asking

Identify emotional
states

Identify potential
implications

Respond
coherently to
another person’s
messages

Employ active
listening strategies

Reflecting feelings
(Hargie, 2021)

Conversation
strategies guided
by emotions
(Egan, 1969)

Paraphrasing and
reflecting
(Gordon, 2003)

Signalling active
listening
(Hoppe, 2006)

“what is being said?”

e emotional components, observing
tone of voice, word choice, and body
language by asking “how is it being
said?”

Learners formulate the feelings they
perceive from their conversation partner
and reflect them back to verify their
impressions

Learners match emotions to Egan’s
conversation strategies for emotional
states by acknowledging feelings
explicitly and responding appropriately:
e anger > de-escalate

e insecurity > proceed step by step

e disappointment > listen empathically
e enthusiasm > use positive energy

Learners verbalise the factual content
they have heard and the emotions they
have perceived, using their own words
and incorporating appropriate
conversation strategies

Learners show their conversation
partner that they are actively listening
by sending verbal and non-verbal
listening signals, including paraphrasing,
eye contact, and gestures of agreement
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Table 2.10.2: Practice activities for developing adaptive communication skills

Skill

Practice activity

Activity description

Acknowledge the

incompleteness of

knowledge sets

Recognize norms
and biases

Adapt language
and
communication

style

Integrate different

knowledge sets

Critical friends
(Costa & Kallick,
1993)

Discourse markers

analysis
(Maschler, 2008)

Interdisciplinary
science

communication
(Noviello, 2021)

Group concept
map

(Kane & Trochim,
2007)

Learners give a presentation on a
problem from their disciplinary
perspective. An ideally interdisciplinary
audience asks critical questions from
their own disciplinary perspectives,
using orientation questions such as:

e What seems taken for granted?
e What perspectives are missing?
e What alternative explanations exist?

Presenters reflect on the situatedness
and limitations of their disciplinary
perspective

Learners analyse a communication (e.g.
peer presentation) to identify terms that
are value-laden, normative or based on

specific assumptions. Examples include:

e interpersonal markers:
look, believe me, you know...

e cognitive/epistemic markers:
should, must, I think, probably ...

Learners generate a list of good
practices for effective interdisciplinary
communication, such as avoiding
acronyms and explaining figures
(Noviello, 2021)

Learners generate a shared question to
guide them in collecting their ideas and
perspectives on the topic in the form of
keywords and sort these into clusters.
The team then creates and interprets a
concept map to reach a shared
understanding of the research topic
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Table 2.10.3: Practice activities for developing interconnection skills

Skill Practice activity Activity description
Identify potential Stakeholder Learners map their contacts by:
growth analysis

defining stakeholders in the context
of a specific issue
identifying relevant stakeholders
(e.g., individuals, groups,
organizations)

« analysing relationships, positions,
and potential conflicts or
opportunities for cooperation

opportunities (Berardo &
Murphy, 2023)

Promote openness Speed networking Learners practise conversation starters

and build (Cross et al., and small talk tailored to their own

connections 2010) networking needs in short sequences (3-
5 minutes) with rapidly changing
conversation partners, based on a given

objective
Create Action plan Learners draw up an action plan for
opportunities for development establishing and expanding their
increased (Ferrazzi & Raz, professional network. Examples include:

interaction to 2005)

« identifying desired contacts and
develop networks fying

opportunities to generate interaction
« their own potential to support others

To allow your students to fully benefit from these activities, design the interaction
environment deliberately. Set discussion rules early in the module (e.g., respectful
listening that allows others finish their thoughts, ask one clarifying question before
you disagree) and refer back to the rules during project work. Reduce status barriers
where you can by modelling behaviours that reduce hierarchy ("I do not know that
myself — yet”) and treating questions and mistakes as normal parts of engineering
judgement, not as failure. Build perspective diversity into course work (e.g.,
heterogeneous groups, rotating roles, input from external stakeholders) and make it
explicit that different priorities are a resource for responsible decisions. Prepare
students for irritation and uncertainty by framing them as diagnostic signals that
perspectives differ, then give them simple repair language to use in the moment (e.g.,
"Can we define that term?’, "What assumptions are we making?’, “Let me check I
understood you”). Where possible, reduce hierarchies during discussions by inviting
quieter voices first and separating idea evaluation from status (test the claim, not the
person).

This chapter described three interpersonal communication skills for engineering
students — listening, adaptive communication, and interconnection — and proposed
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how to teach them through structured practice, feedback, and reflection. We used
social dimensions (emotions, perspectives, and identities) as lenses to explain how
these skills shape what we notice, how we interpret it and what we feel able to say or
do, and therefore why these skills may break down in professional interactions. We
have provided example activities for scaffolding the development of these skills in
engineering teaching, supporting students’ interpersonal communication skills
essential for engineering practice: coordinating within teams, collaborating across
disciplines and with stakeholders, handling disagreement constructively, and working
with the uncertainty and risk inherent to professional engineering practice.

Finally, in addition to the literature referenced in this chapter, in particular
Krivoshchekov et al. (2025) and Isaac & de Lima (2024), we would also like to
recommend the work of Khoo et al. (2018) on epistemological differences if you want
to further deepen your knowledge.
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