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ABSTRACT

The concept of psychological safety has attracted sustained empirical attention since
Edmondson's foundational work in 1999, establishing its relationship with team learning
behaviour and performance. Despite this literature, most organisations continue to treat
psychological safety as one environmental variable among many — important, but additive
rather than foundational. This study challenges that assumption through a mixed methods
investigation examining whether psychological safety functions as a threshold moderating
variable: one whose presence or absence determines whether other organisational
investments in learning and development generate measurable performance returns at all.
Drawing on survey data from 342 frontline professionals across six geographically distributed
operational contexts, combined with 24 in-depth interviews with senior learning and
development leaders, the study finds that high-quality learning design has a statistically
significant positive effect on commercial performance outcomes in high-psychological-safety
environments (beta = .31, p <.001), but a non-significant effect in low-psychological-safety
environments (beta = .09, p = .14). Qualitative analysis surfaces the construct of the Safety
Ceiling — operationally defined in this study as the environmental threshold of perceived
interpersonal safety below which cortisol-mediated cognitive suppression prevents the
transfer of acquired learning to live performance behaviour, regardless of learning design
quality — and provides mechanistic explanation for the quantitative moderation finding.
Theoretical contributions, limitations, and practice implications are discussed.

Keywords: psychological safety; learning transfer; performance architecture; action

research; mixed methods; L&D effectiveness; frontline performance

1. Introduction

There is a question that sits persistently at the heart of organisational learning
practice, yet rarely receives a satisfying answer: why does the same learning
intervention produce dramatically different performance outcomes across teams that

are broadly equivalent in terms of structure, resource, and demographic
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composition? Practitioners working in large, distributed organisations encounter this
puzzle regularly. Two teams receive identical training, delivered by the same
facilitator, using the same content and the same assessment tools. One team applies
the learning and improves. The other does not. The difference, experienced
practitioners will often tell you, has something to do with the team's environment —

with whether people feel safe to try, to fail, and to try again.

This observation is not merely anecdotal. The organisational behaviour literature has
documented for over two decades that psychological safety — the shared belief that
interpersonal risk-taking will not be punished within a team (Edmondson, 1999) — is
a powerful predictor of team learning behaviour, performance, and innovation. Yet the
literature has largely examined psychological safety as a direct predictor of
outcomes: teams with higher safety perform better. What the literature has not
adequately addressed is whether psychological safety might also function as a
moderating precondition — a threshold variable whose absence not only reduces
performance directly, but actively prevents other performance-supporting investments

from generating their intended returns.

This distinction matters enormously for practice. If psychological safety is merely
additive — one factor contributing positively to performance alongside others — then
the practical prescription is to invest in safety as one element within a balanced
capability portfolio. If, however, psychological safety is a threshold precondition — a
switch that determines whether other investments generate returns at all — then the
practical prescription is fundamentally different: build safety architecture before
investing in learning content, coaching infrastructure, or performance management
systems, because without adequate safety, those investments will not transfer to

performance regardless of their quality.

This study investigates this distinction empirically. It uses a mixed methods design to
test the hypothesis that psychological safety moderates the relationship between
learning design quality and commercial performance outcomes, and to understand
the mechanisms and experiences through which this moderation operates in
practice. The research is grounded in an integrated theoretical framework that
synthesises three streams — the psychological safety literature (Edmondson, 1999;
Frazier et al., 2017), learning transfer theory (Baldwin & Ford, 1988; Blume et al.,
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2010), and applied neuroscience (Arnsten, 1998, 2015; Rock, 2008) — to offer a
biologically anchored explanation for the proposed mechanism: specifically, the role
of cortisol-mediated threat response in suppressing the prefrontal cognitive capacity
required for learning transfer under conditions of felt unsafety. Integrating these three
streams represents a theoretical advance, as prior work has largely treated them in
isolation. The contribution of this study is to specify their intersection: neuroscience
provides the mechanism, transfer theory provides the outcome framework, and

psychological safety provides the environmental moderating condition.

2. Literature Review

2.1 Psychological Safety: Foundations and Current State

Edmondson's (1999) foundational study of psychological safety in hospital nursing
teams established that teams characterised by a shared belief in interpersonal safety
demonstrated higher rates of error reporting, learning behaviour, and — critically —
better patient outcomes than teams where such safety was absent. The
counterintuitive finding that higher-performing teams reported more errors, not fewer,
was explained through the mechanism of psychological safety: in safe environments,
errors are surfaced and learned from rather than concealed and repeated. This
insight has since been replicated and extended across healthcare, technology,
financial services, manufacturing, and education contexts (Edmondson, 2018;
Newman et al., 2017; Frazier et al., 2017).

The meta-analysis by Frazier et al. (2017), drawing on 136 studies and over 22,000
participants, confirmed psychological safety as a robust predictor of team learning
behaviour, performance, and employee voice across diverse contexts. Google's
widely reported Project Aristotle research identified psychological safety as the single
most important differentiator between high- and low-performing teams across 180
organisational units, surpassing individual talent, team structure, and management
quality (Duhigg, 2016). Yet most theoretical treatments continue to position
psychological safety as a direct predictor rather than a moderating condition — a
distinction this study argues is both theoretically important and practically

consequential.
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2.2 The Neuroscience of Felt Safety and Cognitive Performance

The applied neuroscience literature provides a biological mechanism for the
proposed moderation effect. Arnsten's (1998, 2015) programme of research on
prefrontal cortex function under conditions of perceived threat demonstrates that
moderate cortisol elevation — the neurobiological correlate of felt unsafety — directly
impairs the executive functions most required for learning application: cognitive
flexibility, working memory, and the capacity to generate contextually novel
responses. This impairment is not subjectively accessible — individuals experiencing
cortisol-mediated cognitive narrowing are not aware that their executive functioning is
reduced. They perceive themselves as performing normally while operating below

their cognitive capacity ceiling.

Rock's (2008) SCARF Model translates this neurological evidence into organisational
terms, proposing that human beings continuously evaluate their social environment
along five threat-reward dimensions — Status, Certainty, Autonomy, Relatedness,
and Fairness — and that perceived threat in any of these domains activates the
same amygdala-mediated neural circuits as physical threat. The practical implication
is that organisational environments generating SCARF domain threats — through
public criticism, unpredictable expectations, micromanagement, social exclusion, or
perceived unfairness — are, at a neurological level, impairing the cognitive capacity
of their employees regardless of the quality of learning content delivered within those

environments.

Bringing these three streams together, the proposed mechanism for the moderation
hypothesis is as follows: in low-safety environments, the cortisol load generated by
chronic SCARF domain threat suppresses the prefrontal cognitive functions required
to apply learning in live performance contexts — specifically, the flexible, adaptive,
contextually responsive behaviour that differentiates excellent from adequate
performance. Learning content may be acquired and retained, but its application
under performance pressure requires precisely the cognitive resources that felt
unsafety depletes. The Safety Ceiling is therefore operationally defined in this study
as the environmental threshold of perceived interpersonal safety — measured via
team-level Psychological Safety Climate scores on the WNPI — below which this

cortisol-mediated cognitive suppression is sufficient to prevent meaningful learning
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transfer, regardless of learning design quality. It is not metaphorical: it has identifiable

neurological architecture and measurable behavioural consequences.

2.3 Learning Transfer Theory

Learning transfer — the application of acquired knowledge and skill in live
performance contexts — has been studied extensively since Baldwin and Ford's
(1988) foundational framework identifying trainee characteristics, training design, and
work environment as the three primary determinants of transfer. Subsequent meta-
analyses (Blume et al., 2010; Grossman & Salas, 2011) have consistently found that
work environment variables — particularly supervisory support, peer support, and
transfer climate — are among the strongest predictors of transfer. Psychological
safety, while not always labelled as such in the transfer literature, is closely related to
what transfer scholars term transfer climate: the degree to which the work
environment supports the application of learning. The present study's contribution is
to specify the moderation mechanism — rather than the direct effect — of safety
climate on learning transfer outcomes. Specifically, this study argues that
psychological safety should be reconceptualised within the transfer literature not as
one transfer climate variable among many, but as the environmental precondition that
determines whether all other transfer climate variables can generate their intended
effects. This reframing represents a theoretical advance: it relocates psychological
safety from a direct predictor in a transfer climate composite to a necessary
moderating condition in the performance architecture — one with a measurable
threshold below which the influence of other transfer-supporting variables is

effectively nullified.

3. Methodology

3.1 Research Design

The study employs an Explanatory Sequential Mixed Methods design (Creswell &
Plano Clark, 2018), in which a quantitative phase is completed first and in full,
followed by a qualitative phase designed to explain and contextualise the quantitative
findings. This design is appropriate when statistical findings require deeper
interpretive investigation of mechanisms and experiences that the quantitative data

cannot provide alone. The research is grounded in a pragmatist epistemological
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orientation (Morgan, 2007), consistent with the study's dual goal of theoretical

contribution and practical application.

3.2 Quantitative Phase

The primary quantitative instrument is the Workplace Neuro-Potential Inventory
(WNPI), a 41-item validated psychometric scale measuring five environmental
dimensions: Neuro-Aligned Learning Design (NALD, 8 items, Cronbach's alpha =
.841), Psychological Safety Climate (PSC, 8 items, alpha = .893), Intrinsic Motivation
Architecture (IMA, 9 items, alpha = .867), SCARF Activation Index (SAl, 10 items,
alpha = .856), and Coaching and Developmental Support Quality (CDSQ, 6 items,
alpha = .833). The full 41-item scale demonstrates alpha = .934 and a Confirmatory
Factor Analysis fit of CFl = .961, RMSEA = .063, meeting accepted thresholds for
construct validity (Hair et al., 2019).

The sample comprised 342 frontline professionals across six distributed operational
contexts, recruited through purposive stratified sampling. Role levels ranged from
frontline practitioners (49%) through supervisory management (35%) to senior
practitioners (16%). Cultural diversity was substantial, with respondents from over 30
national backgrounds, reflecting the multi-cultural composition typical of large-scale
service sector operations. The primary outcome variable — commercial performance
— was measured through objective performance records where available (n = 289)
and self-reported performance ratings otherwise, with sensitivity analyses confirming

consistent patterns across both measurement approaches.

Hierarchical multiple regression tested the moderation hypothesis. Block 1 entered
control variables (role level, tenure, operational context, salary band, gender, and
cultural group). Block 2 entered the five WNPI domain scores. Block 3 entered the
NALD x PSC interaction term to test moderation. Simple slopes analysis was
conducted to probe the interaction at high (+1 SD) and low (-1 SD) levels of PSC.

3.3 Qualitative Phase

Twenty-four semi-structured in-depth interviews were conducted with senior learning
and development practitioners and organisational leaders across diverse industry
sectors. Interview duration ranged from 45 to 70 minutes (mean: 54 minutes).

Sampling was purposive, targeting individuals with at least seven years of senior
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L&D or HR experience in environments characterised by cultural diversity and
complex frontline performance management challenges. Transcripts were analysed
using Braun and Clarke's (2006) six-phase reflexive thematic analysis protocol,
supported by NVivo 14 for data management. The qualitative interview guide was
informed by the preliminary quantitative findings, specifically targeting the
mechanisms through which safety conditions learning transfer and the organisational

practices that create or destroy the safety prerequisite.
4. Findings

4.1 Quantitative Results

The moderation hypothesis was fully supported. The NALD x PSC interaction term
entered in Block 3 was statistically significant (delta-R? = .028, F-change = 9.64, p =
.003). Simple slopes analysis confirmed the predicted conditional pattern. At high
levels of psychological safety (one standard deviation above mean), the standardised
effect of learning design quality on commercial performance was significant and
practically meaningful (beta = .31, t=4.81, p <.001, 95% CI [.18, .44]). At low levels
of psychological safety (one standard deviation below mean), the effect was non-
significant (beta = .09, t = 1.47, p = .14, 95% CI [-.03, .21]).

The full regression model accounted for 30.3% of variance in performance outcomes
(R?2=.303, F =9.89, p <.001). Control variables contributed 8.9% in Block 1, WNPI
domain scores added 21.4% in Block 2, and the interaction term added 2.8% in Block
3. Psychological safety was the strongest direct predictor among the WNPI domains
(beta = .284, p <.001), consistent with its proposed role as the primary
environmental architecture variable. Variance Inflation Factors across all predictors
ranged from 1.81 to 2.74, confirming multicollinearity was not a concern. Harman's
single factor test suggested common method variance accounted for no more than
28% of total variance, within acceptable bounds. Several measurement limitations
warrant acknowledgement. First, although objective performance records were
available for 84.5% of the sample (n = 289), the remaining participants relied on self-
reported performance ratings, which carry inherent social desirability and self-serving
attribution biases. Sensitivity analyses confirmed consistent patterns across both
measurement approaches, but future research should prioritise fully objective

performance data. Second, the WNPI’s psychological safety climate subscale, while
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demonstrating strong internal reliability (alpha = .893), was collected at the individual
respondent level and aggregated to team level; inter-rater agreement statistics (ICC)
are not reported and represent a limitation in assessing construct validity at the team
level of analysis. Third, shared method variance between self-reported safety
perceptions and self-reported performance for a subset of participants means the
moderation effect size may carry some upward bias, and the non-significant finding in

low-safety conditions should be interpreted with appropriate caution.

4.2 Qualitative Findings: The Safety Ceiling

Thematic analysis of the 24 interviews generated five primary themes. The most
salient — contributing to 22 of 24 transcripts — was labelled the Safety Ceiling. For
the purposes of this study, the Safety Ceiling is defined as the environmental
threshold of perceived interpersonal safety below which learning investment
generates negligible performance transfer regardless of content quality — a condition
in which employees possess the knowledge but are neurologically and motivationally
constrained from applying it in performance contexts. Participants described this

phenomenon with striking consistency across diverse organisational contexts:

"I have seen identically designed programmes produce completely different results in
teams that are structurally the same. When | investigate the difference, it always
comes back to whether people feel safe to apply what they have learned. In a fear
culture, knowledge stays as knowledge. It never becomes performance.”

— Senior L&D Director, 18 years experience, participant P1

A related sub-theme — the compliance-activation distinction — appeared in 18 of 24
interviews. Participants consistently differentiated between two observable
motivational states in frontline teams. The first, compliance, was characterised by
technically adequate performance driven by avoidance of negative consequences.
The second, activation, was described as qualitatively superior: visible in body
language, measurable in performance metrics, and distinctively absent in

environments where the cost of visible failure felt high.

"You can see it immediately when you walk into a team that is activated versus one
that is complying. The compliant team follows the process. The activated team owns
the outcome. The difference in customer experience scores between those two states
is not small. And you cannot train your way from compliance to activation — you have
to build the environment first."”
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— Chief Operating Officer, multi-site operations, participant P5

4.3 Integration of Findings

The integration of quantitative moderation evidence and qualitative Safety Ceiling
construct produces a coherent, mutually reinforcing account of the same underlying
phenomenon. The regression finding that learning design quality has a statistically
zero effect on performance in low-safety environments is explained by the qualitative
mechanism: in such environments, employees deploy only the cognitive resources
required for safe, predictable, defensible performance — not the creative, adaptive,
contextually responsive behaviour that characterises excellent performance and that
learning investment is designed to cultivate. The neuroscientific framework provides
the biological substrate: cortisol-mediated prefrontal suppression reduces exactly the
cognitive functions — flexible thinking, working memory, novel problem-solving —

that learning transfer requires in live performance conditions.

5. Reflection and Implications for Practice

The central practical implication of these findings is a recommended inversion of
conventional capability investment sequencing. The dominant model in most large
organisations treats learning content and delivery quality as the primary investment
lever, with organisational culture and team environment as secondary considerations.
The present findings suggest this sequencing is neurologically and empirically
misguided: safety architecture should precede content architecture, because the

return on content investment is conditional on safety sufficiency.

Three specific practice changes are recommended for learning and development
leaders. First, organisations should adopt a safety diagnostic step — using a
validated team-level safety climate measure such as the WNPI Psychological Safety
Climate subscale or Edmondson’s (1999) seven-item team psychological safety scale
— before making any significant learning investment decision. Where safety climate
scores fall below threshold (operationally, one standard deviation below the
organisational mean is recommended as the intervention trigger), investment in
safety-building managerial behaviour development should take precedence over
investment in learning content. This is not a counsel to delay all L&D activity in low-
safety environments; it is a counsel to sequence safety-building before content

investment where transfer is the intended outcome. Second, manager development
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programmes should explicitly address the behaviours most destructive to
psychological safety, with particular attention to public correction, consistency of
expectation-setting, and the quality of response to associate error and challenge. The
compliance-activation distinction identified in this study provides a practical
observational framework: managers can be trained to distinguish the two states in
their teams and to use the distinction as a real-time safety climate indicator. Third, the
evaluation of learning effectiveness should incorporate safety climate as a
moderating variable — measured at pre-programme baseline — rather than treating
it as background context. This produces more accurate estimates of programme ROI
and enables organisations to identify whether low transfer outcomes reflect poor
content quality or safety-climate suppression, which require fundamentally different

interventions.

The study has several limitations that should be acknowledged. The cross-sectional
survey design cannot establish causal direction with confidence, and the possibility
that high-performing teams generate more positive safety perceptions (rather than
safe environments generating high performance) cannot be ruled out without a
longitudinal or experimental design. The qualitative sample is dominated by senior
practitioner perspectives; the frontline employee experience of safety and learning
transfer remains under-represented and represents a priority for future qualitative
inquiry. With respect to generalisability, several boundary conditions merit explicit
acknowledgement. The quantitative sample was drawn from frontline professionals in
large-scale, multi-cultural service sector environments — contexts characterised by
high interpersonal density, visible hierarchy, and performance accountability under
direct observation. Findings may not generalise without replication to knowledge-
work settings, autonomous or remote-working teams, smaller organisations with
flatter structures, or monocultural team compositions. The moderation effect should
therefore be treated as contextually bounded pending validation across more diverse
organisational forms. Future research should prioritise three directions. First,
longitudinal panel studies tracking safety climate and learning investment
simultaneously over two to three years would allow causal inference and establish
whether the Safety Ceiling effect persists over time or is responsive to safety-building
interventions. Second, experimental or quasi-experimental designs — such as

randomised assignment of manager development interventions targeting safety-



BE [ UROPEAN
23 ,
**Ja%wﬁﬁlsoﬁf’% EIU Journal of Action Research

destructive behaviour — would provide stronger causal evidence than cross-
sectional moderation. Third, replication studies in knowledge-intensive and remote-
work contexts would test the boundary conditions of the threshold model and assess
whether the Safety Ceiling operates differently when performance visibility and

interpersonal risk exposure are lower.
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