Providing Objective Metrics of Team Communication
Skills via Interpersonal coordination Mechanisms:
A pilot study
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Introduction

T

* Team communication skills highlighted as a core
challenge in the operation of aircrafts, maritime vessels,
medical interventions

* Ability to work with partners of a team enhances
information exchange and improves team effectiveness
and cohesiveness

Campione et al, 1996; Leonard et al (2004)
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Introduction

T

* Increasing communication skills training programs in
aviation (e.g. Crew Resource Management)

* Airline pilots required to have technical knowledge and
non-technical knowledge (e.g. effective communication to
operate in mission-critical environment)

* Avoiding operational errors due to a lack of

understanding or communication deterioration
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Introduction
_‘

* What to evaluate?

Team Team

performance effectiveness

Behavioural, cognitive Result, success, outcome
and affective processes of the performance
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Rosen et al, 2010



Introduction

* What to evaluate?

Team

performance

Behavioural, cognitive
and affective processes

\

Dynamic adjustments,
coordination, cooperation
between team partners
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Introduction

* What to evaluate?

Team

performance

Behavioural, cognitive
and affective processes

**QObjective means

——_

Dynamic adjustments,
coordination, cooperation
between team partners

¥

Speech adaptation
Turn-taking organisation
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Interpersonal coordination

——_

* Coordination mechanisms

Turn-taking organisation Speech Adaptation

Who /| When ... to the interlocutor’s speech
Speaks, listens, style (convergence, synchrony,
alignment)

Takes [ holds turn

For a review. De Looze et al (2014) E=Fd Trinity College Dublin
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Interpersonal coordination

——_

* Coordination mechanisms

f Mutual understanding

Engagement, affinity

For a review. De Looze et al (2014)
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Interpersonal coordination

m—

* Coordination mechanisms

f Mutual understanding

Engagement, affinity

Require cognitive, linguistic, physiological and
psychosocial skills

For a review. De Looze et al (2014)
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Interpersonal coordination

T

* Coordination mechanisms

Mutual understanding
. * Deficit

Engagement, affinity (e.g. stress/ linguistic
knowledge)

Require cognitive, linguistic, physiological and
psychosocial skills

For a review. De Looze et al (2014)
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Objectives
——

* Exploring the relation between coordination
mechanisms (turn-taking organisation and prosodic
adaptation) and airline pilots’ communication skills

* Comparing dynamic model of interpersonal
coordination mechanisms with Human Factors
method for measuring communication skills,
adaptability and teamwork
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* 12 airline pilots (IALPA, Irish Airline Pilots’ Association)
* Shipwreck scenario game (10 minutes)

* Assessed by two human factor researchers on their

CRM skills
Pilots @
Cooperative Shipwreck Task
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Screen 1 Screen 2

—
!Audio recording & tasks

Audio recordist

Human factors assessor 1 8 Human factors assessor 2
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Feature extraction

\

* Turn-taking temporal features
- Amount of time talking/ silent/ overlap

- Number and duration of pauses, gaps, t. overlaps,
speech units, turns

Pause Gap No-gap-no-overlap

S1

S2

\_Y_}

T. overlap
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Feature extraction
"

* Prosodic adaptation (De Looze et al, 2014)

- Features: pitch, energy, tempo

- Tracks the correlation between fo median values of two
speakers with a moving window

NN

>  time




CRM annotation
\

* CRM skills : cognitive and interpersonal skills that
pilots need to manage the flight operations on the
flight deck

* Coordination Demand Analysis (CDA)

Centre for Human Innovative Systems, TCD; cf. Kay et al 2014
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CRM annotation

T

* CRM skills:

Communication (Comm),

Situational Awareness, Decision Making,
Mission Analysis, Leadership,

Adaptability, Assertiveness,

Global Score: Total Coordination Mean (TCM)

-> per item discussed and globally
-> Likert scale : 1-Low, 2-Mid, 3-High
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Example of CRM data

Total Coordination Mean (TCM

2B
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Example of prosodic features:

Pitch Adaptation

Team Prosodic Accommodation
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Comparison of prosodic and

CRM features

Example: recording of Team 1, Speaker A

Isolate speech labelled as discussion item 1

0 10 minutes
10 secC

Speaker A, item 1
feature Speaker A, item 1:
VAD extraction prosodic features
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Comparison of prosodic and CRM

features cont.

Team 1, speaker A, item 1
Team 1, speaker B, item 1
Team 1, speaker A, item 2

Team 6, speaker A, item 15
Team 6, speaker B, item 15

A 4

Team & Speaker
prosodic features

Correlation
Analysis

A 4

Team & Speaker
CRM values

t;% ¥ Trinity College Dublin
EI & Cola:t na Trionéide, Baile Atha Cliath
R The University of Dublin




Correlation Analysis

Spearman Rank correlation between corresponding prosodic and
CRM features:

PA TLK OL
Comm 0.73 0.64 0.71
TCM 0.70 0.63 0.75

* Statistically significant (two-tailed T-test, a=0.05) correlations in red

« Sample size = 9 (due to minimum duration requirement of 30 seconds
post-VAD)

* However, samples based on long-term averages -> number of 10 sec

speech ‘chunks’ >> 9
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T

* New quantitative speech-based approach for
objectively assessing communication skills of team

members via interpersonal coordination mechanisms

* Limits : Data sample, number of CRM evaluators, CRM
Likert scale, other speech features

* Application: Assessment of team communication in
high-stress environment (aviation/ medicine)
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