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ABSTRACT

Underwater engineering work requires very high levels of coordination and psychological alignment
because of the high risk, isolation, and confinement of the subsea work environment. This research
analyzes the effects of perceived team cohesion among professional divers and underwater
technicians alongside individual personality traits, focusing on the Big Five model. Based on survey
responses and observational evaluations from three international subsea projects, the analysis shows
that certain traits, particularly conscientiousness and agreeableness, positively bolster trust and
cooperative behavior. In contrast, high neuroticism associates with greater interpersonal conflict and
lower operational coordination. The study also examines how cultural diversity and task complexity
jointly shape the described effects. Findings are useful for Human Resource and organizational
managers, as well as operational team leaders, to improve mission-specific training and team
arrangement for underwater operations. Organizations can improve safety, productivity, and morale
among deep-sea engineering teams by incorporating psychological profiling into pre-deployment
assessments.
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INTRODUCTION

Underwater engineering settings are marked with cumbersome high-stakes processes, intense physical
environments, and a demand for meticulous teamwork [1]. Whether performing maintenance on offshore oil rigs,
subsea cable installations, or deep-sea structural inspections, teams have to operate in near-complete isolation,
which requires strong psychological dynamics for mission success. In contrast to surface engineering teams,
underwater crews have to function with minimal verbal communication, heightened physical strain, and increased
exposure to a host of environmental stressors [3]. In these environments, interpersonal cohesiveness and unity is
a precondition. In these scenarios, interpersonal unity aids in faster and more efficient decision-making and task
execution with respect to safety performance.

There is a growing body of work that highlights the importance of considering human elements within high-risk
engineering domains. For instance, the human elements of a workplace have been attributed to human stable
individual differences under the umbrella of personality [15]. Such stable characteristics include, but are not
limited to, trust, conflict resolution, and adaptability. These traits are encapsulated by the “The Big Five”
personality model which includes: openness, conscientiousness, extraversion, agreeableness, and neuroticism.
Nevertheless, research examining the relationship of such traits with team cohesion in a specific context of
underwater engineering is limited [13].

Communication within a group is further complicated by the fact that underwater teams are often made up of
individuals from a wide range of cultural backgrounds, which add to the complexity of the communication on
conflict resolution and mental models.

Considering the functional collaboration needed of the crew during these operations, the interplay of personality
traits that influence teamwork and cohesion becomes essential for refining crew assignment schedules and training
regimens [11]. This study aims to address the problem by examining the interaction of personality traits with group
relations and activity systems in several contexts within subsea engineering [5][14].
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Key Contributions

e Trait-Based Team Optimization: Shows how certain Big Five personality traits like conscientiousness and
agreeableness improve team cohesion within underwater engineering teams.

e Contextual Analysis Across Cultures and Task Complexity: Looks at how culturally diverse teams and
the levels of task demand affect the functioning of teamwork with traits like extraversion and openness.

e Integrated Observational and Quantitative Framework: Combines self-reporting, video-coded behavioral
analysis, and statistical methodologies to evaluate the links of traits and cohesion in subsea teams.

e Applied Recommendations for HR and Training: Proposes definitive methods for role assignment,
recruitment, simulation training, and monitoring, increasing psychological resonance and cohesion in
extreme environments.

The paper is organized to analyze team cohesion based on personality in relation to underwater engineering tasks.
In section II, the major psychological challenges of working underwater are identified along with how personal
characteristics, social relations, and team culture impact the functioning of the team. In section 11, the research
design, which includes the acquisition of participants from various subsea projects around the world, personality
testing with the Big Five Inventory, and self-report and observer-based triangulation of cohesion measurement is
explained. In section IV, the empirical results are provided which show the relationship between certain personality
traits and team cohesion, demonstrating differences among multi-cultural teams compared to mono-cultural teams,
as well as between simple and complex tasks. In section V, the results are explained in terms of practical
organizational implications which include recommendations on team structure, psychological training design,
cross-cultural communication protocols, and application of real-time telemetry systems. In section VI, the
operational conclusions are made which recommend the integration of personality assessments and teamwork
cohesion measurements into operational and human resource strategies to improve team performance, safety, and
psychological health in stressful underwater operations.

I1. Psychological Foundations of Team Cohesion in Subsea Workspaces

2.1 Distinct Sources of Stress in Underwater Engineering Situations

Working in underwater engineering subjects workers to environmental challenges like low mobility, limited
perception, and communication delays [2]. The degree to which team coordination and understanding is needed is
heightened in these conditions. Either form of emotional regulation and steady psychology is crucial, because
minor conflicts could lead to serious operational misunderstandings, increase risk, and reduce safety.

2.2 Predictive Team Behavior and Relevant Traits

The Big Five framework provides a way to assess how traits of individuals are transformed to team behavior.
Individuals with a high level of conscientiousness tend to provide order and reliability in executing tasks like
ensure dependability in task execution [4]. The opposite is true for people high in agreeableness, as they foster
positive relations between people. Neurotic traits can undermine a person’s ability to cope with stress. This
negative shift in morale and efficiency can be collectively observed in the team. Therefore, personality profiling
can be helpful in determining predictive cohesion and team functioning.

2.3 Role Assignment and Matching Interpersonal Traits

The effect of working in submerged context is that cooperation in such environment is usually intuitive [9]. The
opposite can be true, as embracing highly extraverted individuals to communication relay roles can enhance ability
to perform the tasks [6]. Applying complementarity of team members’ traits increases effective coordination and
reduces inter-member conflict and improves psychological safety in task performance.

2.4 The Effect of Altered Cultural Background Diversity on Person Traits

While the effects of a team’s cultural diversity are obvious, the underlying processes and blend of personality traits
are less well explored [12]. For instance, assertiveness in one culture may be viewed as aggressive in another [8].
Personal traits do not function independently; they are affected by the social and cultural contexts within which
the groups function. This underscores the need for cultural calibration in personality profiling.

2.5 Psychological Safety as Mediator of Team Cohesion

Psychological safety, the shared belief that interpersonal risk-taking is acceptable, mediates the impact of
personality on team cohesion [10]. Traits such as openness and low neuroticism positively support environments
where people are able to express concerns without fear [7]. This promotes constructive collaboration, which is
particularly important in the volatile world of underwater engineering.

II1. Assessment Strategies for PersonalityCohesion Linkages

3.1. Participant Selection and Team Profiles

Participants were selected from three global underwater engineering projects which included pipeline inspection,
structural welding, and deploying sensors. Each team had 5 to 7 members working in different isolated modules
for sustained periods. There was diversity in age, culture, and diving experience among the participants, enabling
within team comparative trait analysis.

3.2. Personality Profiling Based on the Big Five Inventory
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The Big Five traits were assessed with the BFI-44. All participants had neutral score capturing trait sessions to
mitigate bias and ensure consistency. These scores were categorized into high, moderate, and low clusters for each
trait capturing three distinct groups, which made it possible to analyze correlation with observed cohesive
behaviors within operations.

3.3. Observational Metrics of Team Cohesion

Team cohesion was assessed with a combination of self-report and structured observational rubrics, thus creating
a blended metric. Self-reported verbal coordination efficiency, conflict count, response synchrony, supporting
response count, and mutual supportive behaviors were comprehensive team coordination within and across groups
benchmarks. Video and supervisor notes were analyzed using a coding framework by two independent coders.
3.4. Analytical Framework and Triangulation of the Data

The study utilized a multi method approach. Quantitative analysis consisted of correlations computed using
Pearson's and ANOVA assessing trait cohesion relations. The multi-source method provided both contextual
understanding and psychological insight into complex multi-dimensional factors from an observational data-based
inquiry and an analysis of multi-source interviews with subjects.

IV. TraitCohesion Patterns and Cross-Team Comparisons

4.1 Cohesion and The Influence of Distinct Personality Traits

The analysis displayed distinct links between particular personality traits and measured team
cohesion. Conscientiousness exhibited the greatest positive association. In terms of cohesion, strategically
organized teams displayed a strong positive relationship over time (r = 0.68, p <0.01). Agreeableness also exerted
significant influence (r = 0.61, p < 0.05). Neuroticism culminated in vigorous conflict alignment, showing high
inverse correlation with team cohesion (r =—0.55, p < 0.05). The mixed effects of extraversion and openness were
contingent upon cultural composition and level of task stress.

4.2 Cultural Context and Modulation of Personality Trait Influence

In culturally homogenous teams, the effects of Conscientiousness and Agreeableness played a more significant
role. In contrast, among multicultural teams, the influence of Extraversion increased team cohesion but only in
conjunction with adequate shared language skills and prior cross-cultural exposure. This supports the notion that
the expression of traits, including personality, is context bound rather than universal.

4.3 The Effect of Increased Task Demands

Under high-complexity tasks such as deep-structure welding, teams with high openness and low neuroticism
demonstrated increased adaptive cohesion. On the other hand, in routine inspection tasks, strong predictors of team
performance became Agreeableness and Conscientiousness. This illustrates the importance of aligning team
structure with particular mission objectives.

4.4 Summary of Associations Between Traits and Team Cohesion

In Table 1, the averaged team cohesion scores are arranged according to specific trait profiles and cultural setups,
which showcases important relationships and provides a summary comparison.

Table 1. Team Cohesion Scores by Trait Cluster and Cultural Composition

Trait Cluster High High High High High
Conscientiousness = Agreeableness Neuroticism Extraversion Openness

Mono-cultural 8.6 8.2 5.1 7.4 7.1

Teams

Multi-cultural 8.2 7.7 4.9 8.1 7.8

Teams

High-Complexity 8.4 7.9 5.0 7.6 8.5

Tasks

Low-Complexity 8.7 8.4 53 7.2 6.9

Tasks

According to Table 1, both traits of “conscientiousness” and “agreeableness” help in maintaining team cohesion
across almost all conditions, with some fluctuations depending on the team context. “Extraversion” seems to be
more useful in multicultural teams, while “openness” improves cohesion in novel task conditions. On the contrary,
neuroticism is a risk factor in all contexts, requiring additional support for those who score high in this trait.

V. Implications for Practice and Organizational Strategy

5.1 Team Composition and Deployment Planning

Underwater engineering missions need to consider the alignment between the psychological profiles of individuals
and the roles they will be taking. Applying personality tests during recruitment and team assignment helps planners
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to understand social interactions and reduce risks of cohesion failure. For example, people scoring high on the
conscientiousness trait could be assigned to planning and monitoring roles which improves precision in task
execution and team members high in agreeableness may be more suited to coordination-heavy roles. Teams formed
based on empirical personality metrics not only minimize organizational risks but also enhance the targeted
operational environment which is especially beneficial in prolonged underwater engagements.

5.2 Training Programs for Trait Optimization

Traits of a personality tend to be consistent, but in certain cases, they can be optimized through a purposeful
approach. Training focused on micromanaging, emotional regulation, and social interaction can assist highly
neurotic individuals in controlling worrying and frustration during long missions. Also, less extroverted individuals
can be more coordinated in simulation-based exercises designed to promote assertive communication during high
pressure situations. As long as they are coupled with consistent performance evaluation, these approaches promote
balanced and cohesive teams. Including psychological factors with technical skills promotes self-sufficiency in
teams and improves cohesion.

5.3 Cultural Intelligence and Communication Protocols

Cultural diversity is a common and unique trait of underwater teams. Differences in communication styles, norms,
power distance, personal traits, and personality intricacies that have little to do with the human character can
become areas of conflict even when there is personal compatibility. To address these issues, companies need to
implement culture-specific training, which helps members manage differences with regard to sensitivity and
awareness. Uniform communication guidelines including checklists, debrief rituals, and conflict debriefing
frameworks can maintain the same communication quality, mitigate information silence and information overload,
and streamline the flow of information. By fostering a psychologically safety space to anticipate and accommodate
the full range of trait expressions, including the ways they are and are not, team cooperation is enhanced and more
easily attained in multinational subsea operations.

5.4 Support Technologies for Real-time Monitoring

New technologies can be leveraged to monitor team cohesion during real-time underwater missions. Wearable
technology can monitor stress, heart rate variability, and fatigue, which may indicate some form of psychological
discord for either the individual or the team. These devices help remotely monitor workers suffering from burnout
or social isolation, especially if they are high in neuroticism and low in openness, when connected to dashboards
streamed live to the human resources or mission support personnel. Al systems that specialize in behavior analysis
can track the flow of interactions among team members and pinpoint real-time breakdown of cohesion. These
technologies, aligned with trait analytics, establish a proactive system to respond to the needs of submerged teams.
5.5 Suggestions for the Policy Level

In the initial stages, any organization seeking long term cohesion should formalize the psychological and cohesion
audit into the standing operating procedures of an organizational structure. Such policies may involve systematic
psychometric evaluations, interpersonal-related post-mission debriefs, and compulsory training on collaboration
driven by personality traits. Moreover, cohesive shifts within an interdisciplinary team should trigger responsive
adjustments to the psychological support and profile maintenance systems, demanding tighter collaboration
between HR and project managers. Through the integration of safety and performance policies into these
psychometric systems, underwater engineering companies not only improve mission performance but also the
well-being, retention, and trust of the employees in the team-based systems.

CONCLUSION

This investigation underscores the importance of personality characteristics in fostering team cohesion in the
circulation of underwater engineering as a unique and high-pressure domain. Through empirical evaluation of Big
Five trait profiles and their interaction with task demands and cultural makeup, this study reveals traits such as
conscientiousness and agreeableness which enhance operational harmony. In contrast, neuroticism consistently
erodes cohesion. This enhances strategic guidance concerning selection, specific training, and psychological
support tailored to subsea environments. Multicultural teams especially illustrate the need for culturally sensitive
cohesion strategies, which require to be attuned to the context-dependent expression of traits. Further research is
needed on the longitudinal impact of cohesion driven by traits on the mental health and sustainability of missions.
Embedding psychological perspectives on trait-based cohesion into human resource and operational policies will
improve the safety and synchronization of underwater engineering teams, enabling more effective navigation
through technical and relational difficulties.
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