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Abstract
We provide a critical review of a foundational article in neuroscience (Boyatzis & Jack, 2018)
which set out to provide the neuroscientific foundations of Coaching to the PEA, a coaching
model. Our critique questions the validity of the underpinning neuroscientific research; the
appropriateness of selectively stimulating specified brain networks; the problematic positioning
of the coach working with the brain; the rhetorical effects and paradigmatic challenges of
integrating neuroscientific findings alongside other sources of knowledge; the risk of
reductionism and of generalising findings from limited empirical research. Our critique
questions how far neuroscience can be applied in coaching.
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Introduction
Neuroscience has emerged as a contemporary elixir offering seemingly unassailable truths about
intrapersonal and interpersonal processes in coaching. However, reducing complex human
behaviour to neuronal patterns of activity, readily manipulable by coaches, risks misinforming
coaching practice. Designing and interpreting the results of neuroscientific investigations is also
open to many pitfalls (Jack, Rochford, Friedman, Passarelli & Boyatzis, 2019). In this conceptual
paper, we provide a critique of the neuroscientific evidence of Coaching to the PEA (Positive
Emotional Attractor), also known as Coaching with Compassion (Boyatzis & Jack, 2018), arguably
the most well-known, neuroscientifically informed model of coaching. Our critique highlights
methodological challenges, interpretive issues, the risk of rhetoric, and broader conceptual
challenges relating to reducing complex interpersonal process to identifiable and localised neuronal
activity. On the basis of our critique, we argue for caution in making premature assumptions about
the neuroscientific evidence-base of coaching and of the possibilities of too readily applying
neuroscience in coaching.
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Exploring the literature: Hopes and promises
A broad range of books has emerged in recent years advocating the relevance of neuroscience in
coaching (e.g., Brann, 2015; Bossons, Riddell & Sartain, 2015; Carson, Tiers & Bickford, 2014;
McKay, 2019; O’Connor & Lages, 2019; Paling, 2017; Rock & Page, 2009). Similarly, an increasing
number of conceptual overviews has been published (e.g., Bowman, Ayers, King & Page, 2012;
Dias, Palmer, O’Riordan, de Freitas, Habib, do Nascimento & Nardi, 2015; McKay & Smith, 2021;
Puspa, 2022; Passarelli, van Oosten & Eckert, 2017; Passarelli, 2015; Riddell, 2021). Some
literature goes as far as to position neuroscientifically informed coaching approaches as premium
products by dint of the alleged capacity of neuroscience to have measurable neural impacts.
“Brain-focused” coaching (Puspa, 2022) for example, demonstrates a “significant empirical effect
on relevant functional, chemical, or structural change in the brain” (p. 78). There are nonetheless
only a small number of peer-reviewed empirical papers readily identifiable in the literature (e.g.,
Jack, Boyatzis, Khawaja, Passarelli & Leckie, 2013; Jack, Passarelli & Boyatzis, 2023), which
suggests a need for tentativeness in claiming a neuroscientific evidence base.

It is argued that there is much hyperbole in coaching and neuroscience (Grant, 2015) and in
neuroscience generally (Jarrett, 2015). Nowack and Radecki (2018) note how the term ‘neuro’ is
being added to organisational, team and individual solutions because it is considered to add
scientific credibility. While supportive of the potential contribution of neuroscience in coaching, they
caution readers to ‘peer beyond the current rock and a hard place to discern fact from fiction and
advance both research and practice’ (p. 9). However, identifying what might appear to be rigorous
research in coaching neuroscience is problematic when an article (Boyatzis & Jack, 2018) which is
foregrounded in the peer-reviewed literature can be seen to be open to considerable critique as we
will argue in our article.

The principles of Coaching to the PEA are outlined extensively in the literature (see for example,
Boyatzis, Smith & Beveridge, 2013). Briefly, Coaching to the PEA requires the coachee to articulate
a compelling vision of an ideal self, identify strengths before development needs, establish a plan
of action to achieve valued goals and for the coach to build a trusting relationship in a context of
compassion for the learner. A key feature of the model is the notion of a positive emotional attractor
(PEA) which conceptualises how the coachee, through effective coaching process, is pulled
towards change (hence the term, Coaching to the PEA) while the Negative Emotional Attractor
(NEA) pulls the coachee back to the status quo (Coaching to the NEA):

[W]e theorise that the positive emotional attractor (PEA) and negative emotional attractor (NEA)
are self-regulating and stabilising states that self-propagate until a tipping point produces a shift
from one to the other. That is, a person is pulled into the sphere of influence of one attractor by
a tipping point and remains there until another tipping point is reached. (Boyatzis, Smith &
Beveridge, 2013: p. 8)

The rigour and development of Coaching to the PEA is grounded in Intentional Change Theory
(ICT) which builds on a long history of self-directed learning and complexity theory (e.g.,
Cavanagh, 2006; Howard, 2006). Neuroscience provides one source of support for Coaching to the
PEA, which is a synthesis of a range of sources of evidence and theorising (Passarelli et al. 2017).
If, however, the model draws on evidence and theorising from neuroscience, it is still important to
understand the strengths and limitations in the neuroscientific evidence base.

Coaching to the PEA: Critique
Boyatzis & Jack (2018) provide three main sources of mutually supportive neuroscientific evidence
for their model. The first is one fMRI investigation (Jack et al., 2013). The second is the supporting
neuroscientific literature which has suggested an antagonism between the task positive network
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(TPN) and default mode network (DMN) in the brain (see Raichle, 2015 for localising these
networks and for a full description; a brief overview follows later). This antagonism suggests that
the coach needs to selectively stimulate the DMN of their clients in order to encourage state
openness (to experience, emotions, ethical decision-making, etc.), functionalities the authors
consider intrinsic to the DMN. The third source of evidence is the purported synthesis of different
sources of literature which give weight to, and complement the neuroscientific evidence base. We
will critically review each of these sources of evidence in turn.

1. The foundational empirical research (Jack et al., 2013):
Limitations in experimental design and interpretation of results
The experiment, described in full in Jack et al. (2013) is summarised in Boyatzis & Jack (2018).
Twenty university students took part in two 30-minute sessions, one described as Coaching to the
PEA; the other as Coaching to the NEA. The two coaches involved worked across conditions. In
the former condition, the coach encouraged their coachees to imagine a personally inspirational
future. They were asked, “If everything worked out ideally in your life, what would you be doing in
10 years?”. In the Coaching to the PEA condition, the coach was required to encourage their
coachees to maintain a positive mindset. In Coaching to the NEA, the coach asked their coachees
only about their current difficulties and challenges:

“What challenges have you encountered, or do you expect to encounter in your experience
here? How are you doing with your courses? Are you doing all of the homework and readings?”
(Jack et al., 2013, p. 374).

While the experimental condition bore some characteristics of a possible effective coaching
session (the warmth of the relationship and thinking about a long-term vision), it is open to question
as to whether the control condition, Coaching to the NEA, would meet the essential requirements
of an effective coaching session if assessed for example by the well-known core competencies of
the International Coaching Federation (ICF; Core Competencies, ICF, 2022a). For example, there
is no indication of the coach in the NEA condition, celebrating “the client’s progress and
successes”, inviting “the client to generate ideas about how they can move forward” or of showing
“support, empathy and concern for the client” (Core Competencies, ICF, 2022a). Coaching is
intended to be inspiring and this is emphasised in the ICF’s (2023b) definition of coaching as “a
creative process that inspires them [clients] to maximise their personal and professional potential”.

Jack et al. (2013, p.375) argue that the role of the coach in the NEA condition was not intended to
create a “hostile or rude environment” but one that might simulate a learning context that students
(the coachees) might typically experience with a parent or within a university faculty. These are, of
course, non-coaching interactions. In the coaching to the NEA condition, coaches were even asked
“to induce a negative emotional state, in particular of guilt and defensiveness, in the student” (p.
375) which would not be consistent with ethical coaching practice.

It is possible that some coaches might overly focus on immediate goals (Jinks and Dexter, 2012)
following multi-rater feedback or in response to the rigidities of GROW and similar models rather
than exploring in-depth personal motivations (Passarelli, 2015). In principle, Coaching to the PEA
usefully challenges this. We nonetheless suggest that Jack et al. (2013) primarily investigated a
social interaction in which a ‘coach’ in an experimental condition (Coaching to the PEA)
encouraged a sense of hope, possibility and self-efficacy in a supportive relational context which is
widely considered important in coaching (e.g., de Haan and Gannon, 2017; de Haan and Stewart,
2008; Molyn, de Haan, van der Veen & Gray, 2021). In the control condition, this supportive and
self-affirmatory context was not provided. It is therefore unsurprising that the investigation
produced differences in the verbal reports of the participants in each condition (the verbal reports
are used to interpret changes in neuronal activity so it is important to consider them). It seems that
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it is unjustified therefore to argue that Coaching to the PEA provides something unique over any
supportive relational exchange based on this single investigation.

Three to five days after the ‘coaching’ sessions, the brains of the participants were scanned (fMRI;
see Jack, Rochford, Friedman, Passarelli & Boyatzis, 2019 for a discussion of this method) while
the participants were asked to respond to audio and visual images of the coaches, a process
intended to simulate the coaching experiences carried out previously. For participants who took
part in the Coaching to the PEA condition, this stimulus led to a spiking of neural activity (peak
activations) in widespread areas of lateral and visual cortex. Boyatzis & Jack (2018) argue that
these results demonstrate the importance of visioning in Coaching to the PEA. They also report
activation of the ventral striatum/nucleus accumbens which they relate to motivational processes
and in brain regions involved in parasympathetic modulation of stress responses (the ventral
medial prefrontal cortex, vmPFC). They also highlight left-dominant asymmetry in frontal activation
that has previously been associated with positive affect and greater approach than avoidance
motivation. Finally, the authors report how the PEA condition produced greater activity in medial
parietal cortex, a region within the DMN. These results were all interpreted as strong indicators of
effective coaching processes given the association of these areas with broader neuroscientific
research.

The authors argue that the investigation “reasonably approximated a genuine coaching interaction”
(Boyatzis & Jack, 2018, p.12-13). While it is difficult to approximate a genuine coaching interaction,
and researchers have to find ways of achieving this, we need to evaluate if being in a scanner
some days after an intervention really did evoke a coaching experience. Conceptually, hearing and
seeing their coach again likely evoked a memory of the coach and/or a memory of the experience
and some affective response toward the coach, as recalled in memory, but this is clearly not the
same as re-experiencing coaching.

Even if we accept some similarity between the coaching experience and the stimulus presented in
the scanner, it seems unlikely that this stimulus would have recreated the richness and depth of
experience which the PEA state is intended to invoke.   Howard (2006) for example describes the
PEA state as a complex experiential phenomenon:

‘the personal hopes, dreams, possibilities, strengths, optimism and self-directed learning goals
that make up our Ideal Self … i.e. our conception of what we most aspire to be and become’ (p.
258).  

Intense experiences such as peak moments have been discussed in the coaching literature.
Weijers (2022) describes these moments as involving for example a deep sense of connection
between people and self-awareness. These moments are hard earned and infrequent.   While the
PEA state seems different from a peak moment, it is important to acknowledge that deeply felt
experiences do not always come readily in coaching. De Haan, Bertie, Day & Sills (2010) have
reported that much everyday coaching is positive and constructive but not necessarily charged with
moments of extraordinary engagement (de Haan et al., 2010, p. 115). While Boyatzis & Jack might
argue that this is a problem with everyday coaching, the point being made is that in the space of a
short conversational exchange with a stranger, achieving a PEA experience seems a tall order if
we are to assume that the PEA state is anything more than a general sense of positivity. Boyatzis &
Jack (2018) do not actually state that the sessions did create a PEA state but if the argument is
made that no PEA state was created, then it simply is not possible to argue that Jack et al. (2013)
demonstrated the effectiveness of Coaching to the PEA.

A separate concern relates to the experimental design which makes a clear point about the
importance of test conditions. In Jack et al. (2013), the two experimental conditions had two
specific components to each. In the experimental manipulations related to PEA: (i) participants
were asked to contemplate about their future and (ii) contemplate a positive outcome in life. By
contrast, the NEA manipulation required participants to (i) focus on their present and (ii) focus on a
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negative outcome. It is critical to understand the results from their study in these specific
experimental contexts. It would be important to know if contemplating the future together with a
negative outcome in life, or having a focus on the present but in terms of a positive outcome would
lead to different neural patterns. It cannot therefore be concluded that the brain patterns observed
provide clear evidence of brain patterns uniquely associated with contemplating the future and a
positive outcome.

We also raise a particular concern about the interpretation of the findings relating to the visioning
process and the processing of global/local information. The investigation reported a decrease in
activity in visual brain related areas when brain activation was being monitored but when the
coach’s face was not visible. This could indicate that the presence of visual (face) information was
critical in driving visual brain related activities. It seems unlikely that this pattern of activity could
therefore confidently be considered “visioning” or imagination related activity. Several research
studies (e.g., Killgore & Yurgelun-Todd, 2007; Schmitz, de Rosa & Anderson, 2009) have also
shown that early sensory processing in the visual cortex is enhanced for positive affective state.
Crucial to interpretation is the sensory signals (stimulus driven), which is not the same as
imagination (in the absence of a stimulus). In Jack et al. (2013), the fMRI activity was associated
with processing the faces of the two coaches under different conditions (face stimuli; PEA/NEA),
therefore the visual cortex activity may simply represent early sensory processing modulated by
the emotional state evoked through the coaching intervention. Furthermore, studies have shown
that the category specific emotional visual features can be reliably represented in the human visual
system (Kragel, Reddan, LaBar & Wager, 2019).

Overall, these studies point out a role of sensory/stimulus driven representation of emotional
contents in the visual cortical system. It cannot be argued that the identified patterns of neural
activity are imagery related, given their investigational manipulation is not looking at imagery
processing. Similarly, Boyatzis & Jack (2018) interpreted differences in activity in lateralized visual
brain areas reflecting global/local processing associated with PEA and NEA respectively. It is
unclear how this claim could be made where Coaching to the PEA (or NEA) did not manipulate
global or local processes.

It is also important to recognise that task specific conditions can impact on the areas of the brain
affected by visualisation processes (Bellana, Liu, Diamond, Grady & Moscovitch, 2017; Schacter,
Benoit & Szpunar, 2017; Szpunar, Spreng & Schacter, 2014;) and can involve several areas of the
brain (Pearson, 2019). The parts of the brain associated with future thinking can also be associated
with remembering past events (Schacter, Addis & Buckner, 2008) which means that the simple
identification of a particular area of the brain is not necessarily an indication of the presence of
visioning an inspirational future.

In relation to the study design, we finally raise a concern about interpretation of the BOLD (Blood
Oxygenation Level Dependent) signal in the investigation. Logothetis (2008) has previously
suggested that an increase in the BOLD signal (indicators of neural activity in the brain during fMRI
studies) may occur as a result of a balanced proportional increase in excitatory and inhibitory
conductance. While on the one hand, it might be correct to interpret the patterns observed in Jack
et al (2013)      as spiking of task or stimulus specific neurons (the patterns of activation observed),
it is also possible that these patterns could be the result of inhibitory processes in the DMN. How
we interpret activation in the DMN is therefore open to question. The neurons in the DMN could be
primarily responding in an excitatory or inhibitory manner which leaves open to question the
relationship between psychological processes and associated neural activation in the DMN.

In summary, the key arguments we are making are first, that it is very difficult to design ecologically
valid methods of investigating the coaching process neuroscientifically and second, that it is
important to be cautious in making definitive interpretations of neuroscientific results based on
limited investigations. We acknowledge that the authors have tried to find a way of replicating the
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coaching process experimentally but it is important that limitations in design and alternative
interpretations of results (Jack et al., 2019) are discussed.

2. The antagonism between the task positive network (TPN) and
default mode network (DMN); the role of the DMN in state
(psychological) “openness” and coach positioning as a free
agent stimulating the coachee’s brain
The preferential activation of the DMN network in the brain is considered by Boyatzis & Jack (2018)
to be of primary importance in the coaching process and rests on the assumption that activation of
the DMN is associated with suppression of activity in the TPN and vice-versa. Boyatzis & Jack
(2018) refer to this assumed, fundamental antagonism as ‘Opposing Domains’ theory. In this part of
our critique, we will explore the validity of this theory in light of recent research, consider if the
notion of antagonism holds and discuss how we might now best understand the DMN
neuroscientifically. We will begin this sub-section of our critique by reviewing changes in our
understanding of the role of the DMN/TPN (Opposing Domains). We will then argue that the
functions Boyatzis & Jack (2018) attribute to the DMN in terms of state (psychological) openness
need to be demonstrated empirically and highlight a difficulty associated with reductionism when
using neuroscience to explain complex psychological/behavioural constructs. Finally, we will argue
that the role of the coach working to activate the DMN, as much as any other brain area is
problematic in terms of the role of the coach.

a) ‘Opposing domains theory’ and its re-evaluation

Shulman Fiez, Corbetta, Buckner, Miezin, Raichle & Petersen (1997) first noted that specific areas
in the human cerebral cortex consistently reduced levels of activation below a baseline while
engaged in a range of novel, non-self-referential and goal-directed tasks. In a follow-up study,
Raichle, MacLeod, Snyder, Powers & Gusnard (2001) referred to these areas as a default mode of
brain activity suggesting that activity in the areas of the brain first identified by Shulman et al.
(1997) is normally present as a baseline or default state but is temporarily suspended.

Since its discovery, this area of the brain, the Default Mode Network (DMN) has been extensively
researched. Raichle (2015) categorised 3000 papers into task driven studies, disease state DMN
relationships, functional connectivity processes, self-referential processing/mind-wandering and
finally, neurophysiology and cell biology. The DMN has captured the attention of neuroscientists
because it suggests that much of the brain’s operations are intrinsic, involving for example the
interpretation of information and the prediction of environmental demands (Raichle, 2010). In
particular, the activation of the DMN during self-referential processing indicates the possibility of an
identifiable area of the brain associated with the human sense of self (e.g., Davey, Pujol &
Harrison, 2016; Vessel, Starr & Rubin, 2013). Mind-wandering and self-referential processing in
relation to the DMN has also generated interest in neuroscientific research in major depressive
disorder (e.g., Berman, Peltier, Nee, Kross, Deldin & Jonides, 2011) and other mental health
conditions such as schizophrenia (e.g., Shin, Lee, Jung, Kim, Jang & Kwon, 2015).

Since the activation of the DMN appears to be attenuated when the brain is engaged in a range of
novel, non-self-referential and goal-directed tasks and conversely appears to become more active
when the brain is not engaged in these tasks, it has been generally concluded that the brain
operates in two different domains. Raichle (2015) coined the parts of the brain associated with
novel, non-self-referential and goal directed tasks as the task positive network (TPN), namely, the
dorsal attention network (DAN) working together with elements of frontoparietal control networks.
He suggests that the relationship between the DMN and the TPN is such that both systems are
always active, but the DMN may be attending to the environment non-consciously and adjusts its
relationship (decreases its activity) at times of novel stimuli when the TPN becomes more active.
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A key argument presented by Boyatzis & Jack (2018) is that the coaching process needs to exploit
the assumed antagonistic relationship between the DMN and the TPN. The authors argue that the
DMN is associated with a range of processes associated with state (psychological) openness (e.g.,
openness to emotions, moral decision-making, ideas, learning, relating to others) whereas the TPN
is associated with analytic thinking. The argument suggests that the coachee should not focus on
both analysis and openness simultaneously so the coach should initially stimulate the DMN of the
coachee to promote state openness.

However, in recent years, the notion of antagonism has been re-evaluated. Dixon, Andrews-Hanna,
Spreng, Irving, Mills, Girn & Christoff (2017) found that interactions between the DMN, and DAN
(part of the TPN) varied across different cognitive states and across time between periods of
anticorrelation and positive correlation. Elsewhere, Gerlach, Spreng, Madore & Schacter (2014)
found that the DMN is activated during a range of tasks involving goal attainment but as are
concurrently other areas of the brain including frontal parietal control regions and reward
processing regions. Similarly, Spreng & Grady (2010), found that while the DMN was activated
during autobiographical planning, the frontoparietal control network was also activated. These
findings demonstrate that the DMN can be involved in goal-directed cognition, an analytical activity.
Spreng & Grady (2010) and Spreng (2012) highlight what can in effect be considered a
misconceptualisation of the assumed antagonism between the DMN and TPN or, that this is at
least, over-specified.

An interesting finding in the literature relates to activity within the DMN during task performances.
Although activity within the DMN is decreased during a type of cognitive task, the effective
connectivity between the constituent DMN regions is increased to render them more excitable. The
connectivity pattern shifts from posterior to anterior regions of the DMN during the task (Li, Wang,
Yao, Hu & Friston, 2012). These findings, which reflect increased functional connectivity within the
constituent parts of the DMN suggest a change in pattern of activity within the DMN rather than
absence of activity. Li et al. (2012) suggest that increased connectivity within the DMN may
facilitate faster and large amplitude fluctuations in BOLD signals. These appear as activations in
task-related regions and deactivations in the DMN. Increased engagement of the DMN during task
performance has been previously reported too (Hampson, Driesen, Skudlarski, Gore & Constable,
2006; Newton, Morgan, Rogers & Gore, 2011). The activity of the DMN reflects facilitation and
monitoring of cognitive performance rather than being disengaged during cognitive tasks.

In other studies, the activation of the DMN has been shown to relate to activation in brain areas
such as the Reward Network (including thalamus, nucleus accumbens, putamen, and caudate) and
Executive Control Network (Zhu, Du, Kerich, Lohoff & Momenan, 2018), the latter being part of the
TPN. The left DLPFC has also been implicated in unconscious attention (Ran, Chen, Cao & Zhang,
2016) which calls into question the unique role of the DMN in environmental scanning. In yet
another study, Tabibnia (2020) argues that promoting resilience in adults requires the effective
interplay between three systems, driven by three different brain systems. The interplay is mediated
by 1) the mesostriatal reward network which upregulates the positive feelings, 2) the amygdala,
HPA, ANS (autonomic nervous system) which down-regulates the negatives and 3) the DMN which
down-regulates mind wandering and rumination. In another study, Treserras, Boulanouar,
Conchou, Simonetta-Moreau, Berry, Celsis, Chollet & Loubinoux (2009) found functional
connectivity between areas of the DMN and the sensorimotor network during ‘movement
readiness’.

The role of the DMN therefore appears to be much more integrated and, contingent on the
specifics of the task than previously thought. In a very recent review of the past 20 years of
research investigating the DMN, Menon (2023) suggests that the DMN might best be understood
as a “functional and structural hub in the brain [highly integrated with other networks], assimilating
and transmitting representation of salient external and internal events through global brain activity
patterns” (p. 11).
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It is interesting to note in Menon’s (2023) review that the main functions identified which appear to
activate the DMN are a) self-referential judgements; b) social cognition; c) episodic memory; d)
language and semantic memory and e) mind wandering. This categorisation is derived from over
14,000 studies and leads Menon to emphasise its integrating role, specifically that the DMN serves
to integrate self-referential, social, episodic memory, language and semantic memory processes (p.
15). The DMN effectively provides “a coherent internal narrative of our experiences” (p. 11).

b) The DMN and its functionality in state (psychological) openness

The point of departure for Boyatzis & Jack (2018) in advocating the preferential activation of the
DMN is the conceptualisation of this brain area as “a non-conscious component that orients us to
the predictive regularities of the environment upon which we base most of our behaviours”
(Raichle, 2015, p. 443). Boyatzis & Jack (2018) use this neuroscientific understanding of the DMN
speculatively to explain human experience at a psychological level of analysis:

[W]e need the DMN to be open to new ideas, scanning the environment for trends or patterns
and being open to others and emotions, as well as moral concerns (i.e., being fair and just and
promoting well-being, not the more analytic act of judging an action as right or wrong) (p. 16).

They expand the notion of state openness to include being “open and motivated to hear your ideas
or insights” (p. 14) and how “in the DMN [coachees can be] “emotionally open…[and] open to new
ideas and the possibility of change” (p. 17).

Caution needs to be exercised however in reducing complex psychological phenomena to a
neuroscientific level of understanding (Mackenzie, 2005; Bowman et al., 2012). It is also an
approach associated with neuroreductionism (see for example, Kirmayer & Gold, 2012). Neither
Raichle (2015) nor Menon (2023) reference the word “open” which calls into question how far one
might legitimately explain psychological experience at a neuroscientific level of analysis.

There is some recent literature exploring the association between the DMN and a notion of
“openness” as a personality trait (not a state as implicit in Boyatzis & Jack, 2018). Wang, Zhuang,
Li & Qiu (2022) for example found that openness to experience (a personality trait) and divergent
thinking (a thinking style) are associated with functional activity within the DMN but also within the
TPN as well as the primary sensorimotor network and frontoparietal control network. Wang et al.
(2022) reason that openness to experience and divergent thinking involve both the DAN (TPN) and
DMN since both processes require attention and spontaneous thinking abilities. In relation to
openness to emotions, Pessoa (2017) argues that emotion might be better understood “in terms of
large-scale network interactions spanning the entire neuroaxis” which seems to call into question
the notion of a specific part of the brain associated with emotional experience. Pessoa (2017)
supports this assertion with evidence indicating how “both cortical and sub-cortical brain regions
are densely interconnected” (p. 2). Similarly, Amft, Bzdok, Laird, Fox, Schilbach & Eickhoff (2015)
did find evidence of DMN activation in social, affective and introspective processes. However, their
work identified the simultaneous activation of a range of other brain regions interconnected with the
DMN and in relation to varying mental processes. Even if it is therefore argued that the DMN might
be implicated in some way in a range of psychological processes associated with openness, it
seems difficult to argue that the DMN works in isolation of other brain areas.

It is also important to note that emotional processes associated with activation of the DMN could
even be unhelpful. Sheline, Barch, Price, Rundle, Vaishnavi, Snyder, Mintun, Wang, Coalson &
Raichle (2009) is one of many early articles implicating over-activation of the DMN with depression
(note also Raichle’s 2015 categorisation of a large literature of psychological dysfunctionalities
associated with the DMN). More recently, a meta-analysis of brain imaging studies (Zhou, Chen,
Shen, Li, Chen, Zhu, Castellanos & Yan, 2020) confirmed a hypothesised association between
patterns of DMN activation and rumination.
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There have been several studies supporting a dual process theory of ethical decision-making
whereby emotional decision-making appears to be associated with one set of brain regions
considered integral to the DMN (in particular, the ventral medial prefrontal cortex; vmPFC) and a
cognitive utilitarian decision-making process (based on the weighted outcomes of decisions made)
associated especially with the dorsal lateral prefrontal cortex (dlPFC) and anterior cingulate cortex
(ACC) (Koenigs, Young, Adolphs, Tranel, Cushman, Hauser & Damasio, 2007; Koenigs, Young,
Adolphs, Tranel, Cushman, Hauser & Damasio 2008; Tassy, Oullier, Duclos, Coulon, Mancini,
Deruelle, Attarian, Felican & Wicker, 2012; Thomas, Croft & Tranel, 2011; Young & Dungan, 2012).
More recently however, this understanding has been challenged and different patterns of activation
have been inferred to reflect primarily intuitive and counter-intuitive rather than ethical decision-
making (Kahane, Wiech, Shackel, Farias, Savulescu & Tracey, 2012). The role of the vmPFC is
also unclear (Kahane & Shackel, 2008, Koenigs et al., 2007). Sevinc, Spreng & Soriano-Mas
(2014) did not identify differences between moral response decision and evaluative judgements. It
still therefore remains to be investigated if brain activity differs between these two types of moral
decisions (Garrigan, Adam & Langdon, 2016, p. 89). In a recent meta-analytical review of “the
moral brain”, Fede & Kiehl (2019) highlight the contribution of structures in the limbic system in the
integration of emotional, social, and cognitive elements in ethical decision-making highlighting
again limitations in assuming the unique importance of DMN activation.

We acknowledge in this sub-section that Boyatzis & Jack (2018) emphasise state rather than trait
openness and it is on the latter we have based many of our comments. However, we were unable
to identify neuroscientific research which explores state openness in the context of complex
psychological phenomena. Our overarching conclusion is therefore that there is insufficient
evidence to suggest the importance of the preferential and selective activation of one part of the
brain (the DMN) in coaching in producing experiences associated with complex psychological
processes associated with openness.

c) The positioning of the coach as a free-agent manipulating the DMN

In accord with the conclusions drawn in relation to the pivotal role of the DMN and its antagonistic
relationship with the DMN, Boyatzis & Jack (2018) make the case that the coach needs to work “…
predominantly in the DMN” but should be prepared to choose when to activate the DMN and when
the TPN:

Once a change direction or desired end is identified and the person feels renewed, safe, and
open—and even curious or eager—then ventures into the TPN with analytic moments and even
using stress to adapt are likely wanted. (p.18)

The coach is positioned as a “psych-expert” (Western, 2012, p.18) who no longer works with the
person but with the brain of the coachee. Moreover, the notion of the coach being able to
empathise with the client at the right time also implies a chameleon-like self-management and
capacity to engineer a predictable response from the client.

Hence, the coach selectively uses the TPN, just to get the distance necessary to be most
helpful… When positive emotions are being expressed, the coach can then fully empathize and
resonate with the client (engaging the DMN and suppressing the TPN). (2018, p.20)

Even if the coach can manage their own feelings and behaviours as well as those of the coachee
in the way advocated, the calculated engagement risks manipulating the coachee. It also implies a
linearity whereby the coach follows a pre-determined trajectory towards successful client change
and is quite different from much coaching process theory which conceptualises coaching as a
complex process of meaning-making or of uncertainty (e.g., Bowes & Jones, 2006; Cavanagh,
2006; Myers & Bachkirova, 2020; Stelter, 2007).
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3. Synthesising evidence from different sources of literature
The arguments for the underpinning processes and effectiveness of Coaching to the PEA are
based on a synthesis of findings and theorizing from different bodies of literature. Coaching to the
PEA is not a neuroscientific model of coaching – it is only partially informed from the literature on
neuroscience. However, providing a synthesis in the context of an article on the neuroscientific
foundations of a coaching model risks leading a reader to make unfounded inferences. Boyatzis &
Jack (2018) draw for example on Epstein et al. (1996) to present a case for the different roles of
the TPN/DMN in relation to information-processing styles:

In relation to Epstein, Pacini, Denes-Raj, and Heier’s (1996) rational and experiential
information-processing styles, those with a high need for cognition (analytic-rational thinking
style) tend to rely on the TPN, whereas those with a preference for relying on their feelings
(intuitive-experiential thinking style) tend to rely on the DMN. (Boyatzis & Jack, 2018 p.15)

This reference to Epstein et al. (1996) might easy be inferred to provide empirical evidence for the
different roles of the DMN/TPN. However, it is important for the reader to be aware that there is no
discussion of the DMN/TPN in Epstein et al. (1996). Boyatzis & Jack (2018) are only making a
speculative argument for what they argue to be the likely and different roles of the DMN/TPN in
information-processing styles. Similarly, Boyatzis & Jack (2018) refer to Kolb (2015) to argue that
the DMN/TPN are activated differentially in experiential learning:

In Kolb’s (2015) experiential learning theory, those with a preference for abstract
conceptualization as a learning style tend to rely on the TPN, whereas those with a preference
for concrete experience as a learning style tend to rely on the DMN. (Boyatzis & Jack, 2018,
p.16)

Kolb (2015) proceeds in his book to cite Boyatzis, Rochford & Jack (2014) to support his argument
for the different roles of the DMN/TPN. However, Boyatzis et al. (2014) provide no empirical
neuroscientific evidence to support the DMN/TPN in learning styles. There is therefore an apparent
circular reasoning (a logical fallacy/ no external evidence) to support the conclusions drawn. At
best, Boyatzis & Jack (2018) can only claim to be speculating that the DMN/TPN might be involved
in the way described.

Boyatzis & Jack (2018) cover so many different theoretical sources of evidence to argue a case for
the role of the DMN in Coaching to the PEA that rhetorically, what might be readily construed as
neuroscientific evidence appears overwhelming. An interested reader necessarily has to conduct
an archaeological exploration of the citations provided to establish whether the arguments being
made by the authors are based in literature outside of neuroscience or are based on robust
empirical neuroscientific evidence.

Arguably the most important challenge the authors face in integrating different sources of
knowledge is determining the ontological status of the PEA and NEA. The PEA and NEA, theorised
from the literature on intentional change theory are not neural regions unlike the DMN/TPN
(notwithstanding debates on boundaries and functionalities). There are however 43 mentions of the
PEA and 24 references to the NEA juxtaposed in their 2018 article alongside the DMN and TPN
(mentioned 42 and 40 times respectively). However, rhetorically, this juxtaposition presents the
PEA/NEA as scientifically equivalent in foundational status to the DMN/TPN. While it is important to
develop new constructs, there is a need for readers to be mindful of the tentative and more limited
theoretical status of the PEA/NEA as well as their essential nature.

The PEA/NEA states incorporate the notion of attractors derived from complexity science and for
which there are no clearly identifiable neural equivalents. Boyatzis & Jack (2018) argue that the
PEA and NEA are psycho-physiological states which vary along three dimensions, or axes. One of
those is neural network activation: task positive network (TPN) versus default mode network (DMN)
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or analytic versus empathic; a second axis is sympathetic versus parasympathetic nervous system
arousal, which are hormonal systems; the third axis is positive versus negative affect (personal
correspondence, July 2023). It is these overall processes which are purported to become self-
reinforcing and create a shift in the client.

Boyatzis & Jack, (2018) are not therefore arguing that a mechanism which acts as an attractor or a
tipping point is localised in the brain. The authors are rather making the case that if we consider the
neurological, physiological and psychological evidence alongside theoretical argumentation from
complexity science (the notion of attractors), then we can conceptualise how Coaching to the PEA
might work. However, in not being able to account for concepts in complexity science at a
neuroscientific level of understanding (and we are not arguing that the authors should try to do
this), we are arguing that this illustrates a limitation in establishing the neuroscientific foundations
of a model of coaching in which the notion of attractors is fundamental. This gap in their
neuroscientific evidence base points to the difficulty in integrating evidence and theory from
different domains of knowledge and paradigms (Bowman et al., 2012; Mackenzie, 2005).

It is also unclear in what way the PEA/NEA states are actually different from the autonomic nervous
system (ANS) or at least these differences are not explained. It is well established for example that
the ANS involves neural and hormonal activity and is associated with affective responses (Svorc,
2018). We are unaware of any research which demonstrates differences empirically between the
ANS and PEA/NEA states.

Toward the end of the article, Boyatzis & Jack (2018) reference a second research investigation
(Passarelli, 2015) in which they claim to have found evidence of a “clear dose-dependent effect of
prior PEA coaching” (p.22), the suggestion being that Coaching to the PEA has a cumulative but
finite benefit over a series of coaching sessions. They further expand the implications for
neuroscience at an organisational level in relation to creating a coaching culture. Given the
concerns we have expressed in relation to the evidence for the claims made, which are based
primarily on one research investigation (or a second if we include Passarelli, 2015) and as part of
an overall synthesis rather than an extensive neuroscientific evidence base, we argue that there is
a need for caution before generalising findings. It is also very much open to debate how far it is
possible to explain culture change at a neuroscientific level of understanding. This again raises
issues of reductionism in neuroscience (see for example, Berntson & Cacioppo, 2011 or Kirmayer
& Gold, 2012).

Conclusions
Establishing a neuroscientific evidence base for coaching is complex. Neuroscience is a paradigm
associated with laboratory-based experiments when small changes in task specific conditions,
even when stimuli remain constant can lead to significant changes in brain activity. Researchers
need to be cautious in using results from specific and isolated experiments in neuroscience and in
drawing general conclusions about human behaviour and experience. Moreover, laboratory
research exploring neuronal or sub-neuronal activity provides a very different level of analysis and
takes place in research environments which are very different from those which might typically
explore complex psychological and interpersonal processes.

Making a case for preferential neurological activation within a coaching session to support a
particular model of coaching is in our opinion stretching neuroscience too far. It is also stretching
neuroscience too far when authors try to use research from different paradigms to support
neuroscientific arguments or, at the very least, theorists need to qualify the complexities in trying to
do this. Coaches do of course need to help their coachees feel positive about themselves, help
them realise they can find ways of addressing their challenges and gain a sense of future
possibilities but we would argue that this is inherent in all effective coaching. Furthermore, the
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issues coachees present and how the coach works with their coachees over time cannot be
reduced to a simple step-by-step, formulaic activation of parts of the brain as much as the
interpersonal process cannot be reduced to a simple, sequential, behavioural repertoire.
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