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Abstract

In dynamic work settings, developing a collective mindful attention is crucial but challenging. It can be achieved through learning. However, 
the relationships between mindful attention and learning are complex and recursive. Mindful attention is both the prerequisite and the 
outcome of learning. Based on a single case study of a cement plant, we build an inductive model that clarifies these relationships and 
highlights three learning barriers. Our paper makes two contributions to theory. First, we extend the knowledge on the complex rela-
tionships between mindful attention and learning by identifying two different learning circles. Second, by providing a better understanding 
of the learning barriers, we stress the pivotal role of superstitious learning in preventing the development of mindful and collective 
attention.
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Qualities of attention refer to the various qualities 
which attention might assume, and how people pro-
cess cues to make decisions and take action (Dane, 

2013). These qualities are fundamental for studies of dynamic 
work settings where employees at operational levels face 
uncertainty (Dane, 2013; Ocasio et al., 2018; Sutcliffe et al., 
2016) and are required continuously to process information 
related to unpredictable events (Curtis et al., 2017; Dane, 
2011; Rerup, 2005). This information is needed to make real-
time decisions and formulate and apply appropriate responses 
which deviate from prior plans (Dane, 2011; Levinthal & Rerup, 
2006; Martínez-Córcoles & Vogus, 2020; Sutcliffe, 2018). 
Dynamic work settings require a certain type of attention, 
which we call mindful attention (or mindfulness) (Dane, 2013, 
2021; Fraher et al., 2017; Jordan et al., 2009; Ocasio, 2011; 
Vogus & Sutcliffe, 2012). 

Mindful attention requires detailed and nuanced attentive-
ness to and interpretation of an unfolding situation (Dane, 
2013; Vogus & Welbourne, 2003) and is difficult to achieve. 
Mindful attention needs to be maintained and developed to 
allow management of unexpected fluctuations (Dane, 2013, 

2021; Fraher et al., 2017; Martínez-Córcoles & Vogus, 2020; 
Rerup, 2009; Sutcliffe et al., 2016). It also requires coordination 
to enable collective management of complex signals and ap-
propriate responses (Curtis et al., 2017; Fraher et al., 2017; 
Rerup, 2005). It requires all of the parties involved to be mind-
ful. Individual mindful attention should be aimed at achieve-
ment of collective attention by spreading from mindful people 
to less-mindful ones (Sutcliffe et al., 2016).

The literature identifies experiential learning (Dane, 2013, 
2021; Hutzschenreuter et al., 2014; Rerup, 2005) and learning 
through knowledge transfer (Levinthal & Rerup, 2006; Weick & 
Sutcliffe, 2006) to support mindful attention as a dynamic and 
collective process. Most studies focus on learning facilitators 
(e.g., Krieger, 2005; Martínez-Córcoles & Vogus, 2020; Orvain, 
2014; Østerlie et al., 2012; Rerup, 2009; Vogus & Sutcliffe, 2012) 
but do not address the specifics related to how they work and 
interrelate. This is an area that requires more theoretical and 
empirical research (Sutcliffe et al., 2016). 

Some scholars consider mindful attention as a prerequisite 
to learning rather than an outcome of the learning process 
(Jordan et al., 2009). The learning literature emphasises that 
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complex and dynamic environments require a mindful ap-
proach to processing experience (Hutzschenreuter et al., 2014; 
Levinthal & Rerup, 2021). Similarly, Curtis et al. (2017) suggest 
that in dynamic and complex environments, mindful attention 
is a prerequisite for learning from indirect experience through 
socialisation. The attention and learning literatures generally 
point to the existence of complex and recursive relationships 
between mindful attention and learning, and there is a need for 
their further exploration (Levinthal & Rerup, 2021).

To address this gap, we adopt a grounded theory approach 
(Gehman et al., 2018; Gioia et al., 2010) to a single exploratory 
case study of a manufacturing department in a cement plant. 
Its employees operate in a dynamic work setting: to monitor a 
complex combustion process, they have to achieve mindful 
attention to enable continuous recording and making sense of 
a wide and unfolding range of complex signals. Since the man-
ufacturing runtime is 24 h a day and 7 days a week, it is man-
aged by teams of individuals rotating on 8-h work shifts. These 
individuals interact during handoffs when mindful attention is 
expected to be transferred from experienced mindful individ-
uals to less-mindful counterparts in order to become collec-
tive mindful attention.

Based on our findings, we propose an inductive model that 
clarifies the relationships between mindful attention and learn-
ing and identifies three learning barriers. We provide two main 
theoretical contributions: we extend the knowledge on the 
complex relationships between mindful attention and learning 
by identifying two learning circles, and through a better under-
standing of the barriers to learning, we highlight the pivotal 
role played by superstitious learning in preventing the develop-
ment of mindful collective attention.

This article is structured as follows. We introduce mindful-
ness as a required but difficult to achieve quality of attention in 
a dynamic work setting and discuss the learning processes 
needed to achieve mindful attention in such an environment. 
We describe the methodology used for the analysis and pres-
ent a synthesis of our findings in the form of an inductive 
model. We conclude by discussing the contributions and limita-
tions of our study.

Theoretical background

Achieving mindful attention in a dynamic work setting is ex-
tremely difficult and requires learning. We identify the related 
problems and the learning processes required to resolve them.

Mindfulness as a quality of attention

Mindfulness is a quality of attention (Dane, 2011; Hutzschenreuter 
et al., 2014; Langer, 1989; Rerup, 2005; Weick & Sutcliffe, 2006). 
Qualities of attention refer to how people direct their attention 
to certain cues, and how they make sense of them in order to 

formulate decisions and actions (Dane, 2013; Ocasio, 2011). 
Attention is mindful if it relies on a ‘rich awareness of discrimina-
tory details’ (Weick et al., 1999, p. 88), and rich and nuanced 
attentiveness to and interpretation of unfolding events (Dane, 
2013; Vogus & Welbourne, 2003).

Thus, mindful attention describes present-centred atten-
tion to ‘the here and now’ (Sutcliffe et al., 2016). First, it entails 
active engagement with the present (Langer, 2000), which 
means actively attending to nuanced contexts (Langer, 1989), 
including discriminatory details (Weick & Sutcliffe, 2006), and 
subtle (Levinthal & Rerup, 2006; Weick & Roberts, 1993) and 
unanticipated cues (Weick & Roberts, 1993). Second, it en-
tails reluctance to simplify interpretation (Fiol & O’Connor, 
2003; Weick et al., 1999), which means active engagement in 
a continuous process of differentiation, refinement and even-
tually creation of categories of meanings which structure per-
ceptions and understanding of cues (Langer, 1989, 1997; 
Weick & Sutcliffe, 2006). In contrast, less-mindful attention 
(i.e., mindlessness) means that each novel experience is auto-
matically conceptualised with no diligent assessment of how 
it should be understood. It involves rigid reliance on catego-
ries and distinctions created in the past and acting on auto-
matic pilot and precludes attention to novel information and 
fixation on a single perspective (Langer, 1989, 1997). An em-
phasis on cognitive categorisation relates mindful and 
less-mindful attention to the mental frames used by individu-
als (Langer & Moldeveanu, 2000).

Weick and Sutcliffe (2006) stress the importance for 
achieving greater mindful attention of cultivating simultane-
ously high levels of stability and vividness. Stability refers to a 
focus solely on the objects the individual intends to monitor. 
A high level of stability implies deep and sustained attention 
and absence of disruption and/or mind wandering (Dane, 
2013; Weick & Sutcliffe, 2006). Vividness describes rich inter-
pretation of the focal object, the ‘complexity of representa-
tion of issues’ (Rerup, 2009, p. 878). A high level of vividness 
implies representations, which are ‘complex, discerning, and 
relatively unencumbered by existing conceptual schemes or 
labels’ (Dane, 2013, p. 48).

Mindful attention: Two main challenges to meet 
in dynamic work settings

In dynamic work settings which are characterised by uncer-
tainty and complexity (Dane, 2013), individuals face unpre-
dictable, dynamic and complex task environments. In these 
contexts, mindful attention is needed (Dane, 2013, 2021; 
Fraher et al., 2017; Jordan et al., 2009; Ocasio, 2011; Vogus & 
Sutcliffe, 2012) both because ongoing organisational activity 
often deviates from plans and expectations, resulting in ‘or-
ganizational messes’ and because this may reveal new not 
previously recognised opportunities (Levinthal & Rerup, 
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2006). They require individuals to pay attention to and cope 
with a continuous stream of unpredictable or unexpected 
events (Dane, 2011; Rerup, 2005) and multiple potentially 
meaningful weak cues which could have major consequences 
(Rerup, 2005; Vendelø & Rerup, 2020; Weick, et al., 1999). 
Insofar as cues occur not in isolation but in interactions, they 
constitute complex signals that the individual is required to 
make sense of (Curtis et al., 2017; Dane, 2011; Rerup, 2005) 
to inform real-time decisions and deployment of appropriate 
responses (Dane, 2011; Martínez-Córcoles & Vogus, 2020; 
Sutcliffe, 2018).

There are two major problems related to achieving mind-
ful attention in such environments. First, mindful attention 
must be maintained and must grow to allow management of 
continuous fluctuations (Dane, 2013; Martínez-Córcoles & 
Vogus, 2020; Rerup, 2009; Sutcliffe et al., 2016). Thus, it in-
volves a dynamic process (Fraher et al., 2017), which relies 
on the individual’s ability to convert previous experience 
into reconfigurations of assumptions, frameworks and ac-
tions (Curtis et al., 2017; Levinthal & Rerup, 2006). As a dy-
namic process, mindful attention is promoted by experiential 
learning (Dane, 2013, 2021; Hutzschenreuter et al., 2014; 
Rerup, 2005).

Second, insofar as the individuals involved are responding to 
complex signals, fluctuations have to be managed by teams of 
individuals working closely and interdependently (Dane, 2011, 
2013; Sutcliffe, 2018). Achieving mindful attention involves 
achieving ‘a dynamic co-creational process among individuals’ 
(Fraher et al., 2017, p. 241). Co-creation requires individuals to 
engage collectively in managing complex signals and dynamic 
information (Curtis et al., 2017; Rerup, 2005). It has been de-
scribed as ‘heedful interrelating’ (Weick & Roberts, 1993, 
p. 361). Individuals work together heedfully if they contribute 
mutually to the discussion and engage in dialogue in order to 
share processed information, consider novel information from 
others, interrelate with others’ comments, align their actions to 
meet the unfolding situation and develop a shared mental 
model of this situation (Weick & Roberts, 1993). In other 
words, it requires the individual to inquire, make sense of, 
frame and reframe the processes of inquiring and sensemaking, 
and challenge assumptions working with others (Fraher, 2011). 
This suggests that all those involved must be mindful. Mindful 
attention from one of the individuals involved will induce 
 collective mindfulness through transfers from the experienced 
mindful individual to the others (Sutcliffe et al., 2016). As a 
collective process, mindful attention is promoted by learn-
ing  by transfer ; this mindful attention transfer process is 
 worthy  of further theoretical and empirical developments 
(Sutcliffe et al., 2016).

To sum up, achieving mindful attention in dynamic work set-
tings requires learning whether through experience or through 
transfers from experienced mindful individuals. However, we 

need a more fine-grained view of the learning processes un-
derpinning mindful attention.

Mindful attention and learning processes in 
action

Individuals, groups and organisational units learn directly from 
their own experience (experiential learning) and indirectly 
from the experience of others (learning by transfer) (Argote & 
Miron-Spektor, 2011; Levitt & March, 1988).

Experiential learning is a process of local search (Denrell et al., 
2004), in which individuals evaluate outcomes based on aspira-
tion levels (Levinthal & Rerup, 2006). To increase mindful atten-
tion requires conversion of individual experience into mental 
models used to process cues (Levinthal & Rerup, 2006); it can 
lead to the discovery and application of new causal laws to in-
terpret cues and address the ‘here and now’ (Weick & Sutcliffe, 
2006). However, in dynamic work settings in particular, a mindful 
approach is required to process experience or the ability to 
adapt by generalising and discriminating between past experi-
ence and the current situation (Hutzschenreuter et al., 2014; 
Rerup 2005). From this perspective, mindful attention can be 
seen as a prerequisite to reflection-in-action (Jordan et al., 2009).

Learning from indirect experience refers to the transfer of 
both tacit and explicit (or codified) knowledge (Argote & 
Miron-Spektor, 2011). Knowledge transfer can be achieved 
through socialisation which involves dialogue and knowledge 
sharing, or more deliberately based on codification, storage 
and diffusion of knowledge. Increasing mindful attention 
through indirect learning is facilitated by task interdependence 
(Vogus & Sutcliffe, 2012), which offers opportunities for ex-
changing lived experience (Rerup, 2009) and mutual under-
standing (Krieger, 2005). In addition, some authors highlight the 
role of professional communities to promote attention quality 
transfer through strong identity and a shared script of atten-
tion-action (Orvain, 2014; Østerlie et al., 2012). This echoes an 
insight from the learning literature that a context in which or-
ganisational units share a superordinate identity has been 
found to facilitate mutual learning by these units, and especially, 
if one unit’s routines are perceived by the others as superior 
(Kane et al., 2005). However, in dynamic and complex environ-
ments, learning by transfer requires effective dialogue based on 
shared mental models or collective mindful attention (Curtis 
et al., 2017). Thus, mindful attention would seem to be a pre-
requisite for learning by transfer.

In addition, experience may not only be difficult to interpret 
but may also generate misinterpretation and have negative ef-
fects on learning outcomes (Hutzschenreuter et al., 2014; 
March, 2010). In noisy, ambiguous and changing environments, 
learning from experience can result in superstitious learning 
(Denrell et al., 2004; Levitt & March, 1988; Zollo, 2009). 
Noise,  causal ambiguities related to misspecification of the 
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connections between actions and outcomes (Levitt & March 
1988), outcome ambiguity (Zollo, 2009) and delay between 
actions and outcomes (Denrell et al., 2004) increase the emer-
gence of superstitious learning. Zollo and Winter (2002) and 
Zollo (2009) suggest that deliberate learning aimed at  
developing both ‘knowing how’ and ‘knowing why’ through 
knowledge codification increases mindfulness and reduces su-
perstitious learning.

In sum, the literature suggests the existence of complex 
and recursive links between mindful attention and learning. 
Mindful attention is both a prerequisite and an outcome of 
learning. The attention literature describes the role of learn-
ing from direct and indirect experience to increase mindful 
attention (Krieger, 2005; Martínez-Córcoles & Vogus, 2020; 
Rerup, 2009; Vogus & Sutcliffe, 2012). The learning literature 
outlines that in complex and dynamic environments, a mind-
ful approach to processing and transferring experience, char-
acterised by explicit efforts to achieve a deep understanding 
of the meaning of experience, is needed (Hutzschenreuter 
et al., 2014; Levinthal & Rerup, 2021). In line with work on 
superstitious learning, Levinthal and Rerup (2021) suggest 
that in complex and dynamic settings characterised by ambi-
guity, there is a need to better understand the role of inter-
pretation, especially mindful interpretation, in learning 
processes. We respond to this by conducting an empirical 
study which explores the links between mindful attention  
and learning in order to better understand the development of 
collective mindful attention.

Methodology

This study investigates how collective mindful attention is 
achieved from learning in a dynamic work setting. We employ 
a grounded theory method (Gehman et al., 2018; Gioia et al., 
2010) and a single exploratory case study.

Research setting

The study context is a cement plant manufacturing department. 
Cement manufacture involves three main steps: the second step 
consists of a very high temperature combustion process in a 
rotary kiln and is critical for the plant’s performance.

This case was chosen following the recommendations re-
lated to sampling an exploratory single case (Einsenhardt & 
Graebner, 2007):

(1) Individuals operate in an unpredictable, dynamic and 
complex task environment: the combustion process is 
not programmable or predictable but is a complex 
physical phenomenon (Seguin et al., 2009). As in all 
 cement factories, the complexity has increased signifi-
cantly as the result of rapid and continuous changes:

(a) introduction of new techniques that complicate gas 
flow within the kiln and (b) use of alternative and less 
expensive fuels that create new emergent chemical re-
actions. In 2007, these changes led to the computer- 
expert system being abandoned and kiln monitoring 
becoming the responsibility of the operators (Control 
Supervisors – CS and Chiefs of Manufacturing – CM) 
who had to tune the kiln and monitor the complex 
combustion process. The CMs and corresponding CSs 
form six dyads A, B, C, D and E plus a replacement dyad 
F. The dyads are supervised directly by the Manufacturing 
Manager (MM) and Assistant Manufacturing Manager 
(AMM). The Plant Manager (PM) oversees all operations 
and works with the MM to establish performance tar-
gets for the operational teams. 

(2) CSs and CMs are expected to process a wide range of 
cues in the form of abundant and regularly updated re-
al-time computerised information (i.e., around 4,000 
cues refreshed every 10 sec). The cues are pro-
vided on 12 computer screens, located in a control 
room, which provide information on the five key param-
eters of kiln operations (i.e., clinker temperature, NOx, 
amount of raw meal, kiln rotation speed and fuel con-
sumption) (Haspel, 2005; Järvensivu et al., 2001) and 
numerous peripheral ones. 

(3) Since production runtime is 24/7, dyads rotate on 8-h 
work shifts and interact during handoffs. Handoffs take 
place in the control room and involve the CMs and CSs. 
They provide a space for socialisation: (1) handoffs be-
tween shift changes must take a minimum of 15 min, 
which, for wage purposes, count as working time; (2) 
shift work is organised that during the same month all 
dyads frequently handoff to each other; (3) handoffs are 
expected to be most oral to be conducive to real-time 
communication and face-to-face interaction to allow 
the sharing of tacit knowledge. 

(4) CMs and CSs showed a sense of belonging to the same 
professional community and shared identity of cement 
workers: ‘Manufacturing cement is our profession to 
all  of us, CMs and CSs’ (CS Dyad C). This promotes 
self-help behaviours, solidarity and mutual protec-
tion  (Observations) and should facilitate learning by 
transfer.

Data collection

Semi-structured interviews

We conducted 22 interviews over two periods in 2008 and 
2010, with 15 respondents (40 h and 512 pages of transcrip-
tions). In 2008, we interviewed managers and some operators 
(five interviews), to obtain an overall picture of the 
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manufacturing process and its critical points. In these inter-
views, attention quality emerged as the cornerstone of the 
combustion process monitoring. In 2010, we carried out es-
sential data collection on attention quality (17/22 interviews). 
We interviewed operators of the six dyads at least once and 
in different work situations (i.e., during day and night shifts, 
weekdays and weekends, critical and usual operating times, and 
when issues arose or not), as well as the entire hierarchical line 
(AMM/MM/PM). The interview protocol explored how opera-
tors process cues, make decisions and decide on actions during 
shifts and handoffs, and examined the underlying motivations 
and/or logics. Managers were asked to describe their role and 
how they worked with subordinates. Because the interviews 
with CSs and CMs were conducted during their working time, 
they took the form of micro-practice observations.

Findings presentation

In 2011 (January, July and September), we presented our find-
ings to the PM (6h, 7pp), which led to rich discussion and the 
collection of more valuable data.

Informal conversations

After conducting the interviews, we remained in the control 
room to observe the operators and take notes on their daily 
activities. At the end of the individuals’ shifts, we continued our 
conversation and posed some additional questions. Several in-
dividuals approached us to tell us about the most recent issues, 
which revealed their embedded operational knowledge. 
Informal conversations gave us a better understanding of how 
our interviewees regarded both their daily work and the work 
of others. We documented these conversations in detail in the 
field notes (45 pp).

Observations 

Observations mainly involved handoffs to obtain an under-
standing of how individuals interacted during shift changes 
and how they handled attention transfer. Some observations 
were related to critical operating activities (e.g., preheating 
and starting the kiln). Detailed notes on our observations 
complemented and allowed triangulation with the interview 
data (5h, 41 pp).

Internal and external documents

We scrutinised internal documents (1692 pp) to obtain a pic-
ture of the organisational context and identify critical phases in 
the manufacturing process. We also used information provided 
by operators during interviews (e.g., computer screen shots, 
the ‘log report’ used by CMs during handoffs, which contained 

12 months of data, the monitoring sheets that CSs were re-
quired to complete during their shifts and the notepad or the 
CSs ‘pense-bête’). These materials alongside the interview data 
provided further insights into attentional practices and atten-
tion transfer. 

External documents consulted included empirical research 
papers and professional journals on the cement industry, which 
provided information on the evolution of cement plants and 
the technological and organisational challenges encountered 
over time by employees and managers (667 pp). These mate-
rials allowed the inclusion of general data beyond strict daily 
work practices and enabled examination of micro practices 
through a spatial and temporal lens. These materials were in-
valuable for providing a deep understanding of the learning 
barriers to the development of mindful attention.

Data analysis 

We followed the coding process conventionally used for a 
grounded theory methodology (Gehman et al., 2018; Gioia 
et  al., 2010; Strauss & Corbin, 1998). First, we applied open 
coding to identify initial relevant codes, which we then grouped 
into increasingly abstract and conceptual categories through 
successive levels of abstraction. Second, these emerging con-
ceptual categories are related to form an inductive model 
(Gioia et al., 2010). Our coding process involved two sequen-
tial steps: descriptive and comprehensive.

Descriptive step

The first aim was to identify and describe individual qualities of 
attention performed by the individuals in the A, B, C, D and E 
dyads, to manage the complexity of the combustion process. 
Since attention is related to mental frames, we coded those 
that people enacted when engaging in patterns of attentional 
focus and interpretation. Since in dynamic work settings, mind-
ful attention requires experiential learning, we coded how in-
dividuals learned from direct experience. Based on quotes and 
first-order codes, we identified six conceptual second-order 
codes: (1) less-mindful attention (C, D and E); (2) mindful at-
tention (A and B); (3) enactment of a ‘simple’ model of activity; 
(4) enactment of a ‘complex” model of activity; (5) absence of 
experiential learning (C, D and E); (6) experiential learning 
(A and B).

A counter-intuitive finding emerged from this descriptive 
stage: mindful and less-mindful attention coexisted in the 
cement manufacturing department, which, in a dynamic and 
complex environment, was unusual and unexpected. The 
second descriptive step therefore focused on handoffs, de-
signed to promote learning by transfer ; we coded the inter-
actions during handoffs and their actual outcomes in terms 
of learning. This resulted in four second-order codes: (7) 
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in-depth dialogical exchange and knowledge sharing; (8) a 
vir tuous learning circle; (9) difficulty to initiate dialogue and 
absence of knowledge sharing; (10) a vicious learning 
circle.

Comprehensive stage 

The focus of the analysis then became the two learning circles 
and, especially, the vicious learning circle and why it occurred. 
The coding process identified three learning barriers. To com-
plement and reinforce the analysis of these barriers, we used 
secondary data on the cement industry. Our analysis of pri-
mary and secondary data produced three second-order codes 
(i.e., barriers): (11) ambiguity about the role of operational 
teams, (12) artificial tasks independence and (13) difficulty in 
assessing efficiency of routines.

Trustworthiness of data analysis

The data analysed were collected via several channels from all 
the people concerned. We employed iterative data analysis, 
involving closely coupled data analysis, data gathering and 
search for new and more targeted information to stabilise 
codes and ensure theoretical saturation.

The analytical processes involved interaction during debrief-
ings, mutual discussions and assessments of inter-coder agree-
ment during data collection and analysis (Clark et al., 2010; 
Gioia et al., 2010). Both authors analysed the data; thus, the 
findings do not rely on the interpretation of a single analyst. 
We also used the insider–outsider approach (Gioia et al., 
2010) and obtained feedback from the PM and other employ-
ees to ensure that our interpretive scheme made sense to 
them. The PM noted: ‘At each meeting, I discover many things. 
Thanks for your study. I realize sticking points, which enable me 
to clarify and understand what went wrong and develop a new 
perspective.’ This iterative analysis helped us verify and adjust 
the grounded theory in order to achieve fit, relevance and 
workability (Glaser, 2004).

Findings

The findings take the form of a composite narrative 
(Jarzabkowski et al., 2014). They combine thick descriptions of 
work situations organised around the second-order codes and 
are structured as follows: the first section identifies and de-
scribes two qualities of attention coexisting in the cement 
manufacturing department, the second analyses handoffs and 
their main outputs in terms of learning and mindful attention 
transfer, the third identifies three learning barriers, and the 
fourth proposes an inductive model of the barriers that ham-
per development of collective mindful attention.

Less-mindful and mindful attention coexist within 
the manufacturing department

Less-mindful attention performed by individuals of 
dyads C, D and E

Members of the C, D and E dyads processed relatively few 
focal cues in the form of data related to the five key kiln pa-
rameters. Operators considered these data to be the most 
relevant information amongst the plethora of available data: 
‘There are too many parameters to follow so you look at the 
most important’ (SSI CSE). 

Operators observed the key parameters at regular intervals 
to detect any significant problems: ‘I am still working with the 
same screen views, the main ones, to regularly monitor, like, 
every 5 min, that there are not major issues with the kiln’s key 
operating parameters’ (SSI CSC). They only picked up on cues 
if there were major deviations, that is, they attended to sounds 
and visual alarms: ‘when an alarm occurs, it is no secret; it’s time 
to act’ (SSI CSD). By only focusing on alarms, they categorised 
real-time data as either normal or deviant without fine-grained 
distinctions within those categories: ‘for key parameters, there 
are ranges. When values are within the range there is no prob-
lem. When they exceed, it’s abnormal, we have to take care of 
them’ (SSI CSD). 

Because alarms must be attended to immediately, they act on 
automatic pilot. They perform standard tuning actions promptly; 
they interpret the specific signal applying the well-known rules 
related to kiln operations and do not deviate from these rules. 
For instance, ‘high NOx [salient signal] is [only encoded as] a 
temperature problem … relations between major kiln control’s 
parameters is something that goes without saying’ (SSI CSE). 

In summary, these individuals demonstrated attentional nar-
rowness (i.e., a certain pattern of attentional focus) and nor-
malised interpretation (i.e., a certain interpretative pattern), 
which, in combination, result in less-mindful attention.

Enactment of a ‘simple’ model of activity 

The C, D and E dyads’ monitoring of the combustion process with 
a less-mindful attention results in enactment of a ‘simple’ model of 
activity. They approached the combustion process as a ‘simple’ 
phenomenon: ‘Drive the kiln and monitor the combustion pro-
cess is still relatively easy. There are few kiln driving rules to apply’ 
(SSI CSE). Or as the CMC put it even more succinctly: ‘You put a 
kid in front of the console, bottom line, he drives the kiln’.

Absence of experiential learning 

C, D and E dyads sustained less-mindful attention over time; 
there was no experiential learning: operators did not engage in 
any trial-and-error processes but rather reproduce mindlessly 
the basic rules of kiln operation, learnt in the past, in training 
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sessions: ‘We have learnt the kiln settings [during the training 
period as a CS], afterwards, it is out of habit that we do things’ 
(SSI CSD). ‘In the case of a particular production, I make the 
same settings as those made previously for the same kind of 
production in the past, I look in the notebook and I reproduce’ 
(SSI CSC).

Mindful attention performed by individuals of dyads 
A and B 

The aim of the A and B dyads was ‘to understand how the 
combustion is behaving in the here and now’ (SSI CMB) and 
tune the kiln based on real-time dynamics of the combustion 
process, to ‘improve efficiency’ (SSI CMA) and ‘anticipate is-
sues’ (SSI CMB). They thus engage in an active process of in-
vestigation: ‘We have to be a little curious’ (SSI CMA), which 
means they ‘work with all of the information available in order 
to choose which information to follow, to feel the kiln, how it 
is behaving and will behave’ (SSI CMB).

As a result, operators deal with multiple both focal and 
peripheral parameters in order to expand and/or deepen 
their scope of attention: ‘Alone, cues on key parameters do 
not mean much … To assess the ongoing situation of the kiln, 
we process a wide range of other indicators to have an over-
view of how the combustion process is behaving’ (SSI CMA). 

By tracking these parameters, they actively and investigate 
mostly weak cues related to small amplitude phenomena: ‘It is 
important to look at what is happening in the kiln and not just 
track alarms…we watch how the values are moving, we watch 
small changes and work with trends, trends are very important 
to track’ (SSI CSA).

To interpret weak cues, they consider both combinative and 
temporal aspects: ‘We must integrate different data, analyse 
them together and make connections between things that are 
occurring. What is important is their combination’ (SSI CSB); 
‘There is an importance of monitoring various trends over 
time and what was occurring throughout time because they 
are significant indications’ (SSI CSA).

These interpretations are unique and elaborated accord-
ing to local circumstances: ‘Everything is partly in interpreta-
tion of the moment’ (SSI CMB). Thus, interpretation refers to 
deployment of an interpretative scheme, which does not ig-
nore previous categories and relationships, but enriches 
them continuously with new ones, based on the unfolding 
combustion process. An important example was the way the 
different individuals encoded information on NOx: ‘Even if in 
most cases high NOx means high temperature, in some 
cases high NOx can mean something else, we find what it 
means by combining several parameters and make sense 
from them’ (IC CMB).

In summary, the individuals adopted a broad focus and a 
vivid interpretation, which, in combination, led to mindful 

attention and allowed improvisation and innovative practices: 
‘there is not much of a procedure in what we do…we can 
tune the kiln in a very original way…we try stuff and attempt 
small adjustments that are written nowhere to improve effec-
tiveness’ (SSI CMB). 

Enactment of a ‘complex’ model of activity 

When dyads A and B monitor the combustion process with 
mindful attention, they enact a ‘complex’ model of activity: 
‘With the combustion process, there are many uncertainties; 
we cannot predict all situations we encounter ... variables are 
not interrelated in one way’ (IC CSA); ‘There is no one tuning 
method, not a known solution for a known problem or situa-
tion … it is very complex … what is happening in the kiln is 
too complex’ (SSI CSB). 

Experiential learning 

Individuals process experience mindfully: they are curious, 
track multiple relevant parameters, investigate weak cues, 
interpret them in a vivid way and perform innovative 
 responses. In so doing, they engage in a trial-and-error 
 process from which they learn: ‘we try new settings, we 
make adjustments, we search, we try things, we play with 
the   parameters and then, with what we experience, we 
know if  it is relevant or not to pursue and reproduce’ 
(SSI CMB). They usually delimit the boundaries to the tri-
al-and-error process by making selected gradual incremental 
adjustments: 

‘We do not act on all fronts otherwise we do not know what 
is moving in relation to what; we delimit the number of new 
parameters to deal with and the new actions to be performed, 
we decide on a particular thing we want to play with, generally we 
integrate one new parameter to deal with, and then another one 
and so on’ (IC CMB).

These practices show how processing experience mindfully 
is intertwined with learning.

Transfer of mindful attention during handoffs

This section describes handoffs and their outputs in terms of 
learning and attention transfer. They provide an opportunity to 
explore the relation between learning by transfer and experi-
ential learning.

Effective mindful attention transfer between A & B

In-depth dialogical exchange and knowledge sharing
Knowledge sharing and learning by transfer occurred when the 
individuals of dyads A and B handed over. Oral handoffs 
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generally lasted for at least 20 min. Information is passed on 
about trial-and-error activities, and dialogical exchange allows 
knowledge sharing and learning from others: 

‘With B, we discuss trials we have attempted ...We can say: 
“We worked with such and such a tuning. It may seem a little 
quirky, but the kiln operates better...We tried this and that 
alternative tuning and tracked such and such parameters” ... and 
during handoffs we exchange a lot and share our views … we 
exchange on our experience of situations, we progress, we learn’ 
(SSI CMA). 

A virtuous learning circle
During handoffs between mindful individuals (in dyads A and 
B), a virtuous learning circle is set up: through in-depth dia-
logue and interaction, individuals transfer to their counterparts 
what they have learnt during their shift, from their mindful pro-
cessing of experience. This allows their mindful counterparts 
who take over, to continue the experiment during their shift. 
This allows them to learn from what they themselves experi-
ence and allows them to keep their mindful colleagues in-
formed about their actions through dialogue with them. Thus, 
learning from indirect and direct experience is related in a 
virtuous way: 

‘We continue kiln regulation carried out by them [A] during their 
shift work, thus we can see if the direction is good or not, and 
then we discuss it again with them so that they continue to see 
what happens’ (IC CMB). 

No mindful attention transfer between dyads (A or 
B) and (C, D or E)

Difficulty to initiate dialogue and absence of  
knowledge sharing
Knowledge sharing and learning by transfer do not occur be-
tween mindful individuals (A or B) and their less-mindful col-
leagues (individuals of C, D and/or E). Handoffs do not give rise 
to dialogical exchanges. A and B inform their counterparts 
about the weak cues they have proceeded and the fine tunings 
attempted, in order to maintain the flow of fine diagnosis and 
action from one shift to the next. However, no in-depth discus-
sions occur: 

‘We continue to inform them on emerging issues or new tunings 
we have attempted even though we know that it will go over 
their heads and they will not take care of them … they are not 
interested in what we say … It is completely useless we cannot 
discuss with them’ (SSI CMB).

C, D and E do not understand much of what A and B dis-
cuss and tend to ignore what they are told: 

‘He [CSA] informs me about a lot of things – trends tracked; 
parameters watched – . He said, “I watched this, and this, and that, 
and even that, and then we did this and that”. But I do not care 
about what he says. I see no value in saying all of this and I do not 
pay attention!’ (OH CSA/CSE). CMA confirms: ‘Unfortunately, with 
them [operators of C, D and E], there are lots of things we cannot 
share...they do not understand what we do and what we are saying 
to them’.

A vicious learning circle
The virtuous learning circle is broken when C, D or E takes 
over from A or B. C, D and E do not appropriate knowledge 
from A and B, do not learn from them and do not continue the 
trial-and-error processes enacted by A or B during their shifts:

‘We make trial and find that it works better that way. We hope that 
what we experiment can continue with the next team. With some 
[C, D or E], it is not just for hope!’ (SSI CSA); ‘With them [C, D or E], 
we cannot follow our trial over time’ (IC CMB).

As a result, C, D and E continue to be less-mindful: ‘In my 
shift, I monitor alarms…I always do like that, I do as I used to 
do’ (SSI CSE); they do not learn from local circumstances and 
are unable to benefit from experiential learning and a vicious 
learning circle prevails. In the absence of learning from mindful 
counterparts’ indirect experience, less-mindful people remain 
less-mindful and are unable to process experience mindfully, 
which results in no experiential learning. 

Barriers to learning

Our results outline three main learning barriers. The first hin-
ders experiential learning; the second and third hinder learning 
by transfer.

Ambiguity about the role of operational teams

Both operators and managers are unclear about the role of 
operational teams, and operators have different visions of their 
role. A and B emphasise improvisation, autonomous be-
haviours and distributed decision-making power to members 
of the operational teams: 

‘We are responsible for kiln operations, kiln monitoring is our 
initiative, our job. It’s up to us to decide’ (IC CMB); ‘cement is us 
and it’s up to us to manage kiln operations; we have a very greater 
responsibility for decision making’ (IC CMA).

They justify this based on the practical knowledge they have 
gained through experience: ‘We know what we have to do, 
and we can always justify and argue our autonomous deci-
sion-making’ (IC CMB). This reinforces their propensity to en-
gage in trial-and-error to gain expertise: ‘we want to maintain 
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our expertise’ (IC CMA). In contrast, C, D and E adhere strictly 
to the instructions provided by managers: ‘I’m obedient and 
disciplined. I do what my superiors told me to do. The hierar-
chy is the hierarchy. It’s her decision and if the decisions are not 
good, if the kiln is going badly or well, never mind’ (SSI CSE). If 
managerial instructions are inconsistent, an alarm will be set off: 
‘instructions are untenable, oh well, never mind, there will be 
an alarm to signal, that’s all’ (SSI CSE). This does not encourage 
engagement in active investigation and, thus, does not result in 
learning from direct experience. 

At the same time, managers ‘do not send a coherent mes-
sage and have to reach an agreement on what is expected 
from operational teams’ (IC PM). MM highlighted the power of 
hierarchy: ‘the responsibility to monitor the kiln and optimize 
the kiln operation’ belongs to him. It is for him ‘to decide, de-
fine instructions and kiln operating procedures; operators are 
executors, they have to strictly apply instructions.’ His propen-
sity to favour hierarchical authority rather than deference to 
the expertise of his subordinates is common in cement facto-
ries. For instance, (Zermane & Mouss, 2017) show that when 
control of the cement manufacturing process is centralised in 
a control room and automated using a computer-expert sys-
tem, the traditional division of labour in cement factories can 
be maintained. Decision-making will continue to be centralised 
in managers over time (Zermane & Mouss, 2017). Path-
dependence in the division of labour in cement factories is not 
neutral in how the trade-off between ‘hierarchical authority 
and deference to expertise’ was envisioned by the MM. 

The PM was more inclined to value the merits of the posi-
tive role of improvisation, dialogue and co-construction with 
operators: 

‘MM gives the settings and kiln regulations. I’m more in the 
recognition of improvisation in teams. No one knows everything. 
Nobody can say “this is how the kiln has to be monitored, with 
only such parameters and operating rules”. Kiln monitoring is very 
empirical. There is much to be learned from team’s initiative and 
dialogue with them’ (SSI PM).

However, his expectations were not clear : ‘what the manag-
ers expect of us, it is not clear’ (SSI CMF). Even for A and B, 
with whom the PM shares this positive autonomy, there is 
some lack of understanding about what he expects from them: 

‘Okay, he [PM] comes to discuss with us, he asks us questions, but 
that’s a joke. I think he is just coming to see if objectives are met. 
Sometimes I have the feeling that like us [A and B], he [PM] values 
trial-error and experimentation of innovative settings, but it’s not 
clear what he wants’ (SSI CMB).

As a result, it seems to be difficult for the PM to value the 
merits of improvisation, especially when managerial ambiguity 
dominates. Ultimately, managerial ambiguity about the benefits 

of improvisation prevents the entire line management from 
providing the conditions conducive to experiential learning. In 
particular, it prevents managers from conveying cultural values 
related to improvisation and deference to expertise rather 
than to hierarchical authority. To sum up, ambiguity about the 
positive role of autonomy and improvisation, at all organisa-
tional levels, constitutes a major barrier to learning from direct 
experience.

Artificial tasks independence

As in any 24-7 runtime complex work setting, the actions of 
operators are highly temporal interdependent and the inter-
dependence amongst the tasks performed by operators who 
rotate will be especially high. However, our data provide con-
trasting evidence: artificial independence of tasks from an or-
ganisational logic based on temporal task segmentation (i.e., 
chronological time segmented into three 8-h shifts in a work 
day), reinforced by a tacit shift sovereignty rule; no one inter-
feres with work performed by another shift worker: ‘Each 
team is sovereign during its 8 h’ (SSI CMA); ‘To each his 8 h, 
each is responsible for his 8 h’ (SSI CSE).

As a result, even if A and B disagree with how C, D and E 
monitor the combustion process, they do not express this 
openly or engage in open conflict or negotiation. This results in 
no sharing of knowledge with less-mindful counterparts:

‘With them [C, D and E], work and handoffs are rotten! They do 
not inform on subtle things because they do not see them during 
their shift, or they think they [subtle things] are not important 
enough. This annoys us a lot. We are exasperated! But it stops there, 
we say nothing, we do not discuss, it’s a pity’ (SSI CMB). 

Ultimately, A and B are prevented from engaging in the role 
of experienced mindful individuals responsible for the learning 
of less-mindful counterparts through dialogue during interac-
tions. Artificial tasks independence constitutes a major barrier 
to learning from indirect experience.

Difficulty in assessing efficiency of routines

Operators in the C, D and E dyads and managers found it 
difficult to assess the efficiency of dyads A’s and B’s mindful 
way of working. The operators in dyads C, D and E recognised 
A and B as competent individuals and able to monitor the 
combustion process efficiently: ‘Everyone in the department 
[including C, D and E] sees him [CMB] as a competent person, 
and so does the team A’ (SSI CMF). If they were working at 
night or over a weekend and in the absence of instructions 
from the MM, they would routinely phone members of A or B 
at home to ask how they should resolve the problem, which 
indicates a sense of belonging to the same professional 
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community. However, C, D and E did not recognise the greater 
efficiency of A and B and their mindful way of working. CSC is 
emblematic of this difficulty. Whilst he stated repeatedly that 
‘members of B are good elements that work well ... they often 
leave the kiln in very good condition, a kiln without major is-
sues’, he also thought that when discussing what he considered 
to be non-salient issues and alarms during handoffs, A and B 
were ‘overzealous’: ‘they like to say lots of things, but it’s be-
cause they like to show off ’ (IC CSC). He could not see any 
benefit from deferring to A and B and learning from their ex-
pertise. The resulting difficulty related to assessment of routine 
efficiency by less-mindful people prevented them from indirect 
learning from their mindful counterparts. 

Managers found it difficult to evaluate the greater efficiency 
of A’s and B’s mindful way of working. MM recognised implicitly 
that A and B were more efficient than C, D and E. However, he 
often attributed this to management of technical failures: ‘Some 
teams [C, D or E] leave significant potential technical failures to 
those who take over because they do not see the problem 
happening; at the opposite, some others [A and B] are able to 
detect and respond to a minor problem that could later have 
big consequences’. On A’s and B’s monitoring of the combus-
tion process, his opinion was mixed. He believed that ‘they 
sometimes make mistakes because they manage in their own 
way and take risks’ (IC MM). For his part, the PM was aware 
that ‘teams are not homogeneous in terms of outcomes; A and 
B are able to perform fine tunings and that is good’, but he did 
not really understand why: ‘I state that some are more compe-
tent than others but without really explaining the underlying 
reasons and explaining why’ (IC PM). Only the MMA who is 
closer to the operational activities and worked previously as a 
CM was able to understand that mindful kiln monitoring was 
more efficient: 

‘Certain people [C, D and E] are less efficient than others according 
their ability to analyse and fine tune the kiln… others [A and B] 
are more effective in terms of fine tunings; they do not perform an 
abrupt kiln’s driving which is good in terms of CO2 production, raw 
meal cooking and thus cement quality’ (SSI MMA). 

The problems involved in assessing and comparing the effi-
ciency of routines are a major barrier to the transfer of mindful 
attention from A or B to C, D or E. Its link to outcome ambi-
guity promotes the emergence of superstitious learning.

Similar to other complex task environments, outcome am-
biguity is significant and is related to two other factors that 
increase the emergence of superstitious learning, that is, causal 
ambiguity and delay between action and outcomes. First, the 
connections between actions and outcomes are mis-specified: 
‘Variables are not interrelated in one way, it depends on local 
circumstances’ (II CSA). Second, causal ambiguity is reinforced 
by high temporal interdependence amongst actions over time: 

‘there is inertia in the system and the results of actions taken 
are not always immediate, so, what’s going on at some partic-
ular point in time has an influence on what happens after, even 
hours or days later’ (IC CMB). As a result, it is difficult to attri-
bute particular outcomes to particular dyads and to assess 
which individual during which shift made accomplished specific 
kiln tunings: ‘evaluation is difficult to operate … the effects of 
actions performed by a team often have to be managed by 
next teams several hours later, next teams have to manage 
what a previous has done or not upstream’ (SSI PM). 

The difficulty related to assessing efficiency of routines is 
especially severe for managers and linked to causal ambiguity 
and delays between actions and outcomes. It results in the 
persistence of the two following barriers: ambiguity in terms of 
the role of operational teams and artificial tasks independence. 
The persistence of these barriers indicates the occurrence of 
superstitious learning. Managers are unable to identify which 
work organisation (e.g., autonomous behaviours, task interde-
pendences) is likely to favour mindful combustion process 
monitoring. 

Difficulties related to assessing the efficiency of routines de-
creased during the period of analysis, which provided oppor-
tunities for individuals to reflect on their actions. Our findings 
and discussions with the PM caused him to explore ‘why’ A’s 
and B’s outcomes were in line with expectations about the 
complex combustion process. The PM told us: ‘Your study 
opened my eyes. I now realize how so precisely different the 
kiln tuning practices are and why, and I begin to understand 
why A and B are more competent than other; I fully realize 
that everyone has to learn from their experience’ (II PM). 
However, this was a small step, and the effect was confined to 
the PM. It did not raise awareness amongst the whole team or 
clarify and codify the ‘why’ more collectively, throughout the 
hierarchy. It did not promote organisational changes to sup-
port implementation of both mindful routines and learning 
from direct and indirect experience.

Inductive model: Barriers to the development of 
collective mindful attention in dynamic work 
settings

Our in-depth data analysis allows us to propose an inductive 
model of the barriers to learning from direct and indirect ex-
perience, and how their interaction becomes a barrier to the 
development of collective mindful attention. 

The first barrier (Figure 1a) is ambiguity about the role of 
operational teams. In the case of managers, this is rooted in 
path-dependent centralised decision-making and hierarchical 
working and makes it difficult for all those involved to share and 
diffuse knowledge about what is expected from the operators. 
This reinforces the ambiguity experienced by the operators 
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about their role and the propensity for less-mindful operators 
to continue working in the same way. Less-mindful individuals 
are not encouraged to perform autonomous behaviour, impro-
vise or engage in trial-and-error processes, and all of this pre-
vents their learning from direct experience (sign [-] arrow 1). 

The second barrier (Figure 1b) is artificial tasks indepen-
dence. In a 24-7 runtime context, temporal modularity 
emerges and results in fragmentation of chronological work 
times. Temporal modularity then promotes artificial organisa-
tional fragmentation and makes it difficult for individuals to 
depart from the sovereignty shift team rule, as it is in cement 
plants. Artificial tasks independence emerged and handoffs 
failed to involve in-depth dialogue. This applied, especially, 
amongst individuals with different mental models. It resulted in 
the mindful operators being unable to embrace their role of 
experienced individuals responsible for sharing knowledge and 
mutual understanding. They were prevented from transferring 
their experience to their less-mindful counterparts even 
though all were members of the same professional community. 
This barrier was an obstacle to learning by transfer (sign [-] 
arrow 2). 

The third barrier (Figure 1c) was difficulty related to assess-
ing routine efficiency. Since less-mindful individuals were unable 
to recognise mindful ways of working as superior, they did not 
question their less-mindful ways of working or the assump-
tions underlying expectations about their task environment. 
Therefore, they saw no reason to learn from the experience of 
their mindful counterparts. This was a major obstacle to learn-
ing by transfer (sign [-] arrow 3). 

In the case of managers, the difficulty in assessing the effi-
ciency of routines did not allow them to change the organisa-
tional context, which reinforced barriers (a) and (b) (signs [+] 
arrows 3.1 & 3.2). In this case, outcome ambiguity, combined 

with causal ambiguity and delay between actions and out-
comes, generated superstitious learning, which explains man-
agers’ inability to change the organisational context. By 
highlighting the direct impact of superstitious learning on bar-
riers (a) and (b) (sign [+] arrow 4), our model shows its signif-
icance for promoting learning barriers and transfer of mindful 
attention. 

Our model identifies two learning circles in which experien-
tial learning and learning by transfer are self-reinforcing (arrows 
5 & 6). When learning barriers are moderate, as in the case of 
dyads A and B, this promotes a virtuous learning circle (arrows 
5 & 6 not crossed out). Mindful individuals are able mindfully to 
process experience and to learn from experience; this expands 
the scope of their attention and allows sensemaking of com-
plex signals; mindful attention increases with direct experience; 
during the in-depth dialogue in handoffs, experienced mindful 
interactants frame and reframe the processes of enquiring and 
sensemaking, which allows learning from others’ experience 
and, in turn, increases mindful attention, and so on. High barri-
ers to learning (dyads C, D and E) promote a vicious learning 
circle (arrows 5 & 6 crossed out). Less-mindful people do not 
learn from direct experience because they are unable to pro-
cess it mindfully; they also do not learn from indirect experi-
ence of their mindful counterparts due to barriers (b) and (c), 
handoffs do not provide opportunities for increased mindful-
ness, and so on. This vicious learning circle hampers the devel-
opment of collective mindful attention (arrow 7 crossed out). 
In the absence of interactions between the two types of learn-
ing (arrows 5 and 6 crossed out), the virtuous circle is blocked 
and is replaced by the vicious circle, which spreads over time 
and space. It prevents the achievement of collective mindful 
attention, including between A and B if the less-mindful C, D 
and E dyads take over between A’s and B’s shifts. 

Learning barriers Learning circles Mindful attention 
challenge
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Figure 1. Inductive model: Barriers to the development of collective mindful attention in dynamic work settings.
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To break the vicious learning circle requires more distance 
from the ongoing operations, which involves reflection-on-ac-
tion. We saw this beginning in the case of the PM. It allows a 
space for operators and managers to identify the most effi-
cient ways of working (the how) and why they are efficient 
(the why). This allows a prominent learning barrier (c) to be 
demolished. Deliberate learning allows co-construction and 
formalisation of shared mental models related to the nature of 
the task and expectations about appropriate ways of working. 

Discussion and conclusion 

Our study highlights the complex interrelationships between 
learning from direct and indirect experience, and development 
of mindful attention. We identified three barriers to learning, 
which reveal the core role of superstitious learning. Our find-
ings and our inductive model should be useful for managers 
and contribute to the theory. 

Theoretical contributions

Our study responds to a recent call for further empirical inves-
tigation of qualities of attention in dynamic work settings 
and  amongst individuals at operational levels (Dane, 2013; 
Sutcliffe et al., 2016; Ocasio et al., 2018). In these contexts, mind-
ful attention must be collective (Curtis et al., 2017; Fraher et al., 
2017; Rerup, 2005). We highlighted the need for a better under-
standing of the learning processes involved, in order to develop 
collective mindful attention (Levinthal & Rerup, 2021; Sutcliffe et 
al., 2016). We provide three main contributions to the literature 
on the relationship between mindful attention and learning. 

Clarification of the recursive relationship between 
mindful attention and learning

The attention literature suggests that mindful attention is a 
dynamic process of co-creation amongst individuals (Fraher 
et al., 2017), promoted by both experiential learning (Dane, 
2013, 2021; Hutzschenreuter et al., 2014; Rerup, 2005) and 
learning by transfer (Sutcliffe et al., 2016). It highlights the role 
of learning to increase mindful attention at the individual and 
collective levels. The learning literature emphasises that com-
plex and dynamic environments require a mindful approach 
to processing experience (Hutzschenreuter et al., 2014; 
Levinthal & Rerup, 2021). These two conditions suggest a re-
cursive relationship between mindful attention and learning: 
mindful attention is both a prerequisite and an outcome of 
learning. However, we need to know more about this recur-
sive relationship (Levinthal & Rerup, 2021). Our study pro-
vides a finer-grained understanding of how it emerges and 
develops within a virtuous learning circle. It also demon-
strates the importance of learning by transfer for this virtu-
ous learning circle to be initiated. 

The difficulty to achieve the relationship between 
mindful attention and learning in dynamic work 
settings

Our identification of a vicious learning circle adds to the 
literature in three ways. First, it shows that, whilst it is as-
sumed that learning by transfer will occur through socialisa-
tion in dynamic work settings (Dane, 2021), transfer of tacit 
knowledge is not automatic even if the actors belong to the 
same professional community. This contrasts with the find-
ings from previous empirical research on mindful attention 
(e.g., Fraher et al., 2017; Orvain, 2014; Østerlie et al., 2012). 
Second, it shows that mindful attention transfer is not obvi-
ous. It takes a different perspective from work that focuses 
on facilitators rather than barriers (e.g., Joseph & Ocasio, 
2012; Levinthal & Rerup, 2006; Orvain, 2014; Østerlie et al., 
2012; Vogus & Sutcliffe, 2012; Weick et al., 1999) and/or ap-
proaches learning by transfer as automatic and enabled by 
close work-related interactions in real-time, and exchanges 
of data based on lived experience (Krieger, 2005; Rerup, 
2009; Vogus & Sutcliffe, 2012). Third, by identifying the diffi-
culty involved in assessing the efficiency of routines as a 
major barrier that promotes a vicious learning circle, our 
study adds to the stream of work (Kane et al., 2005) that 
considers that the routines of a group perceived by others 
as superior facilitates learning from that group. In particular, 
our study stresses the central role of superstitious learning 
in preventing managers from understanding effective ways 
of working and adapting the organisational context to pro-
mote the development of mindful attention. This finding is 
consistent with the literature on learning in complex envi-
ronments (Denrell et al., 2004; Levitt & March, 1988; Zollo, 
2009). It also contributes to the attention literature, which, 
so far, neither emphasises nor anticipates superstitious 
learning and the difficulties this raises for increasing mind-
ful attention. In the case studied, the inability of the entire 
hierarchy to assess mindful ways of working as superior 
(outcome ambiguity) promoted the emergence of supersti-
tious learning, which prevented managers from breaking 
down artificial tasks independence, which was a major ob-
stacle to learning by transfer. It prevented managers from 
acknowledging the superiority of experienced mindful indi-
viduals, which resulted in problems related to valuing the 
merits of improvisation and deference to expertise. 
Ambiguity about the role of operational teams subject 
to organisational path-dependency persists and acts as an 
organisational obstacle to experiential learning. By focusing 
on learning barriers and their relationships, we showed 
that deference to expertise was essential for the develop-
ment of collective attention in a dynamic work setting 
(Joseph & Ocasio, 2012; Vogus & Sutcliffe, 2012; Weick et al., 
1999), and how this could be biased by superstitious 
learning. 
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Increasing mindful attention in dynamic work 
settings: The role of deliberate learning 

Our finding related to superstitious learning suggests that de-
creasing superstitious learning and increasing collective mindful 
attention in a dynamic work setting require deliberate learning. 
Zollo and Winter (2002) assumed conceptually that deliberate 
learning is useful for reducing superstitious learning and in-
creasing mindful attention. Our empirical study demonstrates 
why deliberate learning is critical for reducing the direct and 
indirect impacts of superstitious learning on the development 
of mindful attention. Since managerial ambiguity, regarding 
both the role of operational teams and efficiency of routines, 
persists over time, our study suggests that in the absence of 
reflection-on-action, which induces deliberate learning (Jordan 
et al., 2009) from knowledge codification, efficient learning 
cannot take place. Our study, which constitutes a first step to 
codifying the ‘how’ and ‘why’ questions, helps to reduce these 
ambiguities.

We suggest that the role of managers needs more investi-
gation. The previous literature considers managers to be facili-
tators, with the power to impose changes to organisational 
activities to foster learning (Hernes & Irgens, 2013) and to 
create the conditions for those lower down in the hierarchy, to 
engage in learning through interaction with others (Martínez-
Córcoles & Vogus, 2020; Rerup, 2009; Vogus & Sutcliffe, 2012). 
A focus on reflection-on-action, through intentional and sys-
tematic efforts outside of ongoing operations (Jordan et al., 
2009) considers managers to be stakeholders in a deliberate 
learning process. In contexts affected by ambiguity, interpreta-
tion of why a routine is efficient is impossible and will not 
capture the entire phenomenon. The reasons why routines are 
efficient involve multiple interpretations and shared meaning 
amongst a disparate collection of actors (Levinthal & Rerup, 
2021). Co-creation of shared meaning requires close interac-
tion amongst managers and operators, in a space that is distant 
from the ongoing activity. The manager role becomes one of 
initiator rather than facilitator, making managers a stakeholder 
in a deliberate learning process. 

Practical implications

In dynamic work settings, managers are expected to create 
the conditions to allow those individuals at lower hierarchical 
levels to manage real situations in the here and now, that is, 
to be mindful. In the case of 24-7 runtime contexts, two 
major actions are needed. First, handoffs must become spaces 
for socialisation and knowledge sharing. This implies deviation 
from the tacit rule of shift sovereignty and the need to train 
people how to monitor complex processes. Second, manag-
ers must be able to implement deliberate learning, based on 
reflection-on-action, in order to codify the ‘how’, that is, 

how  to perform attention in line with the expectations of 
the task environment, and the ‘why’, that is, why some ways 
of  performing attention are superior for meeting these 
expectations. 

Limitations and directions for future research

Our use of a single case study limits the generalisability of our 
findings to other contexts (Einsenhardt & Graebner, 2007). 
Future work should extend our inductive model to other en-
vironments for an analytical generalisation through reproduc-
tion and/or refinement (Tsoukas, 1989). It is possible that the 
relationship between mindful attention and learning processes 
might vary amongst firms with different characteristics and in 
different settings. We studied the particular context of a ce-
ment plant, which, though distinct, we consider, is representa-
tive of other dynamic settings that require mindful attention 
(e.g., petroleum production, nuclear power facilities and steel 
production). Cement manufacture is a well-established indus-
try that has had to cope with rapid technical evolutions, which 
have increased the complexity of the combustion process. 
Few of the individuals involved, including managers, have been 
able to fully assess and internalise the impact of these fast 
changes on the overall complexity of the manufacturing pro-
cess or to identify the consequences of this complexity and 
the effect on manufacturing process monitoring, work and 
team management, organisational tools (e.g., handoffs) and 
organisational practices (e.g., HR practices such as training, in-
formation technology implementation and design). 

Two other limitations of our work suggest new research 
questions. First, our emphasis on the usefulness of deliberate 
learning calls for some redefinition of the manager’s role in 
promoting learning processes. However, this contrasts with 
what Hernes and Irgens (2013) suggest and needs further in-
vestigation. Second, when attention depends on the use of 
digital artefacts, we need to understand how these artefacts 
affect virtuous or vicious learning circles. Few empirical studies 
identify artefacts and their role of facilitators of learning (e.g., 
Orvain, 2014; Østerlie et al., 2012). Future work might con-
sider artefacts in terms of barriers.

Acknowledgements

We are very grateful to the three anonymous reviewers for 
their helpful, enriching comments and fruitful suggestions. We 
extend our gratitude to the handling editor, Thomas Roulet, for 
his fruitful and constructive feedback, and constant and valu-
able assistance throughout our review process. We also thank 
the members of the cement plant for their time, trust and in-
volvement throughout the data collection process. This re-
search article was done in close relation to the European 
Leadership for Safety Education (ELSE) project. ELSE is funded 



Original Research Article14

Rouby and Thomas

by the European Union. It places individual and collective at-
tentional capabilities at the heart of both management and 
leadership for safety.

References
Argote, L. & Miron-Spektor, E. (2011). Organizational learning: From expe-

rience to knowledge. Organization Science, 22(5), 1123–1137. doi: 
10.2307/41303106

Clark, S., Gioia, D., Ketchen, D. & Thomas, J. (2010). Transitional identity as a 
facilitator of organizational identity change during a merger. Administrative 
Science Quarterly, 55(4), 397–438. doi: 10.1177/0001839214554830

Curtis, A. M., Dennis, A. R. & McNamara, K. O. (2017). From monologue to 
dialogue: Performative objects to promote collective mindfulness in 
computer-mediated team discussion. MIS Quarterly, 41(2), 559–581. doi: 
10.25300/MISQ/2017/41.2.10 

Dane, E. (2021). Attention, please: How the attention-related stories we 
tell our students in class influence their performance at work. Academy 
of Management Learning & Education, 20(1), 73–88. doi: 10.5465/
amle.2018.0325 

Dane, E. (2011). Paying attention to mindfulness and its effects on task 
performance in the workplace. Journal of Management, 37(4), 997–1018. 
doi: 10.1177/0149206310367948 

Dane, E. (2013). Things seen and unseen: Investigating experience-based 
qualities of attention in a dynamic work setting. Organization Studies, 
34(1), 45–78. doi: 10.1177/0170840612464752 

Denrell, J., Fang, C. & Levinthal, D. A. (2004). From T-mazes to labyrinths: 
Learning from model-based feedback. Management Science, 50(10), 
1366–1378. doi: 10.1287/mnsc.1040.0271 

Einsenhardt, K. M. & Graebner, M. E. (2007). Theory building from cases: 
Opportunities and challenges. Academy of Management Journal, 50(1), 
25–32. doi: 10.5465/amj.2007.24160888

Fiol, C. M. & O’Connor, E. J. (2003). Waking up! Mindfulness in the face of 
bandwagons. Academy of Management Review, 28(1), 54–70. doi: 
10.2307/30040689 

Fraher, A. L. (2011). Thinking through crisis: Improving teamwork and leader-
ship in high-risk fields. Cambridge University Press.

Fraher, A. L., Branicki L. J. & Grint, K. (2017). Mindfulness in action: 
Discovering how U.S. Navy seals build capacity for mindfulness in High-
Reliability Organizations (HROs). Academy of Management Discoveries, 
3(3), 239–261. doi: https://dx.doi.org/10.5465/amd.2014.0146 

Gehman, J., Glaser, V. L., Eisenhardt, K. M., Gioia, D. et al. (2018). Finding 
theory–method fit: A comparison of three qualitative approaches to 
theory building. Journal of Management Inquiry, 27(3), 284–300. doi: 
10.1177/1056492617706029

Gioia, D. A., Price, K. N., Hamilton, A. L. & Thomas, J. B. (2010). Forging an 
identity: An insider-outsider study of processes involved in the forma-
tion of organizational identity. Administrative Science Quarterly, 55(1), 
1–46. doi: 10.2189/asqu.2010.55.1.1

Glaser, B. G. & Holton, J. (2004). Remodeling grounded theory. Qualitative 
Social Research, 5(2), 4. doi: 10.17169/fqs-5.2.607

Haspel, D. (2005). Process control: Viewpoint. Expert Systems Review, 5, 
53–58. 

Hernes, T. & Irgens, E. J. (2013). Keeping things mindfully on track: 
Organizational learning under continuity. Management Learning, 44(3), 
253–266. doi: 10.1177/1350507612445258

Hutzschenreuter, T., Kleindienst, I. & Schmitt, M. (2014). How mindfulness 
and acquisition experience affect acquisition performance. Management 
Decision, 52(6), 1116–1147. doi: 10.1108/MD-07-2013-0376

Järvensivu, M., Saari, K. & Jämsä-Jounela, S. L. (2001). Intelligent control sys-
tem of an industrial lime kiln process. Control Engineering Practice, 9(6), 
589–606. doi: 10.1016/S0967-0661(01)00017-X 

Jarzabkowski, P., Bednarek, R. & Lê, J. (2014). Producing persuasive findings: 
Demystifying ethnographic textwork in strategy and organization 
research. Strategic Organization, 12(4), 274–287. doi: 10.1177/ 1476127 
014554575 

Jordan, S., Messner, M. & Becker, A. (2009). Reflection and mindfulness in 
organizations: Rationales and possibilities for integration. Management 
Learning, 40(4), 465–473. doi: 10.1177/1350507609339687

Joseph, J. & Ocasio, W. (2012). Architecture, attention, and adaptation in the 
multi-business firm: General Electric from 1951 to 2001. Strategic 
Management Journal, 33(6), 633–660. doi: 10.1002/smj.1971 

Kane, A. A., Argote L. & Levine J. M. (2005). Knowledge transfer between 
groups via personnel rotation: Effects of social identity and knowledge 
quality. Organizational Behavior and Human Decision Processes, 96(1), 
56–71. doi: 10.1016/j.obhdp.2004.09.002 

Krieger, J. (2005). Shared mindfulness. Journal of Business Communication, 
42(2), 135–167. doi: 10.1177/0021943605274726 

Langer, E. J. (1989). Minding matters: The consequences of mindless-
ness-mindfulness. In L. Berkowitz (Ed.), Advanced experimental psychol-
ogy (pp. 137–173). Academic Press.

Langer, E. J. (1997). The power of mindful learning. Persesus Publishing.
Langer, E. J. (2000). Mindful learning. Current Directions in Psychological 

Science, 9(6), 220–223. doi: 10.1111/ 1467-8721.00099 
Langer, E. J., & Moldoveanu, M. (2000). The construct of mindfulness. 

Journal of Social Issues, 56(1), 1–9. doi: 10.1111/0022-4537.00148
Levinthal, D. A. & Rerup, C. (2006). Crossing an apparent chasm: Bridging 

mindful and less-mindful perspectives on organizational learning. 
Organization Science, 17(4), 503–514. doi: 10.1287/orsc.1060.0197

Levinthal, D. A. & Rerup, C. (2021). The plural of goal: Learning in a world 
of ambiguity. Organization Science, 32(3), 527–908. doi: 10.1287/
orsc.2020.1383

Levitt, B. & March, J. G. (1988). Organizational learning. Annual Review of 
Sociology, 14, 319–340. doi: 10.1146/annurev.so.14.080188.001535 

March, J. G. (2010). The ambiguities of experience. Cornell University Press.
Martínez-Córcoles, M. & Vogus, T. J. (2020). Mindful organizing for safety. 

Safety Science, 124(1), 1–5. doi: 10.1016/j.ssci.2020.104614
Ocasio, W. (2011). Attention to attention. Organization Science, 22(5), 

1286–1296. doi: 10.1287/orsc.1100.0602
Ocasio, W., Laamanen, T. & Vaara, E. (2018). Communication and attention 

dynamics: An attention-based view of strategic change. Strategic 
Management Journal, 39(1),155–167. doi: 10.1002/smj.2702

Orvain, J. (2014). Le qui-vive organisationnel: une forme de structuration 
du lien attention-action, M@n@gement, 17(5), 346–370. https://manage-
ment-aims.com/index.php/mgmt/article/view/3901

Østerlie, T., Almklov, P. G. & Hepsø, V. (2012). Dual materiality and knowing 
in petroleum production. Information and Organization, 22(2), 85–105. 
doi: 10.1016/j.infoandorg.2012.01.001

Rerup, C. (2005). Learning from past experience: Footnotes on mindful-
ness and habitual entrepreneurship. Scandinavian Journal of Management, 
21(4), 451–472. doi: 10.1016/j.scaman.2005.09.010 

Rerup, C. (2009). Attentional triangulation: Learning from unexpected 
rare crisis. Organization. Science, 20(5), 876–889. doi: 10.1287/
orsc.1090.0467

Seguin, N., Chagny, O., Laplace, Y. & Picard, J. (2009). Le ciment. Groupe alpha. 
Centre Etudes & Prospectiv, Retrieved from http://www.groupe-alpha.
com/fr/etudes-prospective/publications/ 

Strauss, A. J. & Corbin, J. M. (1998). Basics of qualitative research.  
2nd edn. Sage.

https://doi.org/10.2307/41303106
https://doi.org/10.1177/0001839214554830
https://doi.org/10.25300/MISQ/2017/41.2.10
https://doi.org/10.5465/amle.2018.0325
https://doi.org/10.5465/amle.2018.0325
https://doi.org/10.1177/0149206310367948
https://doi.org/10.1177/0170840612464752
https://doi.org/10.1287/mnsc.1040.0271
https://doi.org/10.5465/amj.2007.24160888
https://doi.org/10.2307/30040689
https://doi.org/https://dx.doi.org/10.5465/amd.2014.0146
https://doi.org/10.1177/1056492617706029
https://doi.org/10.2189/asqu.2010.55.1.1
https://doi.org/10.17169/fqs-5.2.607
https://doi.org/10.1177/1350507612445258
https://doi.org/10.1108/MD-07-2013-0376
https://doi.org/10.1016/S0967-0661(01)00017-X
https://doi.org/10.1177/​1476127014554575
https://doi.org/10.1177/​1476127014554575
https://doi.org/10.1177/1350507609339687
https://doi.org/10.1002/smj.1971
https://doi.org/10.1016/j.obhdp.2004.09.002
https://doi.org/10.1177/0021943605274726
https://doi.org/10.1111/​1467-8721.00099
https://doi.org/10.1111/0022-4537.00148
https://doi.org/10.1287/orsc.1060.0197
https://doi.org/10.1287/orsc.2020.1383
https://doi.org/10.1287/orsc.2020.1383
https://doi.org/10.1146/annurev.so.14.080188.001535
https://doi.org/10.1016/j.ssci.2020.104614
https://doi.org/10.1287/orsc.1100.0602
https://doi.org/10.1002/smj.2702
https://management-aims.com/index.php/mgmt/article/view/3901
https://management-aims.com/index.php/mgmt/article/view/3901
https://doi.org/10.1016/j.infoandorg.2012.01.001
https://doi.org/10.1016/j.scaman.2005.09.010
https://doi.org/10.1287/orsc.1090.0467
https://doi.org/10.1287/orsc.1090.0467
http://www.groupe-alpha.com/fr/etudes-prospective/publications/
http://www.groupe-alpha.com/fr/etudes-prospective/publications/


Original Research Article 15

From individual to collective qualities of attention in dynamic work settings

Sutcliffe, K. M. (2018). Mindful organizing. In R. Ramanujam et al. (Eds.), From 
high reliability to reliable organizing (pp. 61–90). Stanford University Press. 

Sutcliffe, K. M., Vogus, T. J. & Dane, E. (2016). Mindfulness in organizations: 
A cross-level review. Annual Review of Organizational Psychology 
and Organizational Behavior, 3, 55–81. doi: 10.1146/annurev -orgpsych- 
041015-062531

Tsoukas, H. (1989). The validity of idiographic research explanations. 
Academy of Management Review, 14, 451–561. doi: 10.2307/258558 

Vendelø, M. T. & Rerup, C. (2020). Collective mindfulness in a regenerating 
organization: Ethnographic evidence from Roskilde Festival. Safety 
Science, 123, 1–12. doi: 10.1016/j.ssci.2019.104537 

Vogus, T. J. & Sutcliffe, K. M. (2012). Organizational mindfulness and 
 mindful organizing: A reconciliation and path forward. Academy of 
Management Learning & Education, 11(4), 722–735. doi: 10.5465/amle. 
2011.0002C

Vogus, T. J. & Welbourne, T. M. (2003). Structuring for high reliability: HR 
practices and mindful processes in reliability-seeking organizations. 
Journal of Organizational Behavior, 24(7), 877–903. doi: 10.1002/
job.221 

Weick, K. E. & Roberts, K. H. (1993). Collective mind in organizations: 
Heedful interrelating on flight decks. Administrative Science Quarterly, 
38(3), 357–381. doi: 10.2307/2393372 

Weick, K. E. & Sutcliffe, K. M. (2006). Mindfulness and the quality of organi-
zational attention. Organization Science, 17(4), 514–524. doi: 10.1287/
orsc.1060.0196 

Weick, K. E., Sutcliffe, K. M. & Obstfeld, D. (1999). Organizing for high reli-
ability: Processes of collective mindfulness. In B. Staw et al. (Eds.), 
Research in organizational behavior (pp. 81–123). JAI Press.

Zermane, H. & Mouss, H. (2017). Internet and fuzzy based control system 
for rotary kiln in cement manufacturing plants. International Journal of 
Computational Intelligence Systems, 10, 835–850. doi: 10.2991/ijcis.2017. 
10.1.56

Zollo, M. (2009). Superstitious learning with rare strategic decisions: 
Theory and evidence from corporate acquisitions. Organization Science, 
20(5), 894–908. doi: 10.1287/orsc.1090.0459

Zollo, M. & Winter, S. G. (2002). Deliberate learning and the evolution of 
dynamic capabilities. Organization Science, 13(3), 339–351. doi: 10.1287/
orsc.13.3.339.2780

https://doi.org/10.1146/annurev​-orgpsych-041015-062531
https://doi.org/10.1146/annurev​-orgpsych-041015-062531
https://doi.org/10.2307/258558
https://doi.org/10.1016/j.ssci.2019.104537
https://doi.org/10.5465/amle.2011.0002C
https://doi.org/10.5465/amle.2011.0002C
https://doi.org/10.1002/job.221
https://doi.org/10.1002/job.221
https://doi.org/10.2307/2393372
https://doi.org/10.1287/orsc.1060.0196
https://doi.org/10.1287/orsc.1060.0196
https://doi.org/10.2991/ijcis.2017.10.1.56
https://doi.org/10.2991/ijcis.2017.10.1.56
https://doi.org/10.1287/orsc.1090.0459
https://doi.org/10.1287/orsc.13.3.339.2780
https://doi.org/10.1287/orsc.13.3.339.2780



