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Abstract. This paper investigates computationally the following research
hypotheses: (1) Higher flexibility and discretion in organizational culture results
in better mistake management and thus better organizational learning, (2) Effec-
tive organizational learning requires a transformational leader to have both high
social and formal status and consistency, and (3) Company culture and leader’s
behavior must align for the best learning effects. Computational simulations of
the introduced adaptive network were analyzed in different contexts varying in
organization culture and leader characteristics. Statistical analysis results proved
to be significant and supported the research hypotheses. Ultimately, this paper
provides insight into how organizations that foster a mistake-tolerant attitude in
alignment with the leader, can result in significantly better organizational learning
on a team and individual level.

Keywords: Mistake management · Hebbian learning · Organizational learning ·
Vicarious learning · Organizational culture · Transformational leadership

1 Introduction

Committing mistakes in a professional field is usually perceived as a complete aberra-
tion. It is often associated with adverse feelings of guilt, embarrassment, and even lower
self-esteem. However, mistakes are an inevitable aspect of an organization whether it
acknowledges it or not. Although, the organization’s conception and reaction to making
mistakes can affect its long-term learning and performance [6]. Tacit beliefs of individu-
als regarding committing mistakes are often a by-product of the environment, including
the organization’s culture and leader’s attitudes [13]. It has been empirically established
that mistake tolerance aid organizational learning and as a result its performance [23].
A mistake non-tolerant environment makes it difficult to report mistakes and that often
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perpetuates the mistake and harms an organization’s long-term capacity to learn and
improve. Whereas a mistake-tolerant environment is warier of long-term repercussions
and less concerned about the immediate costs of the mistake. This attitude toward man-
aging mistakes not only develops a healthier psychological response to mistakes but also
promotes deliberate experimentation and critical analysis, as opposed to hiding mistakes
and trying to move past them swiftly [6].

An organization’s culture, in addition to a leader’s behavior regarding mistake toler-
ance, is crucial to organizational learning [13, 14]. The idea, however, is not to cultivate
an environment that encourages making mistakes, but one that encourages ‘fail intelli-
gently’ to maximize the learning value of mistakes and promote intelligent risk-taking
[23]. In essence, this paper aims to carry out computational simulations to explore the
effect on organizational learning twofold: in relation to the organizations’ culture and
leader’s behavior, and in relation to mistake management which is influenced by the
former.

2 Background Literature

This section provides background literature revolving around the relevant concepts and
acts as a basis for the experimental simulations in the paper.

The company culture is a shared mindset or as Hofstede et al. [9] says a shared
“software of the mind”, that strongly determines the perception of company values,
employees’ attitudes, beliefs, social norms, and behaviors. Schein [17] distinguished
three fundamental levels of organizational culture consisting of (1) observable artefacts
such as physical layout, the dress code, themanner inwhichpeople address eachother; (2)
values such as organizational norms and believes manifesting in people’s behaviors; and
(3) basic underlying assumptions, least apparent and based on an organization’s historical
events that determine perceptions, feelings and behaviour. Organizational culture is
typically evaluated based on organizational values that organizational members have
in common.

Cameron and Quinn [2] identified the key competing company values framework
determining company culture (See Fig. 1). According to this framework, organizational
culture can be derived froma grid of four quadrants that vary in two dimensions. The first-
dimension ranges from flexibility and discretion on one end, to stability and control on
the other end. This dimension focuses on the distinction of flexibility which values indi-
viduality versus stability which values top-down control. The second-dimension ranges
from external focus and differentiation on one end, to internal focus and integration on
the other end. This dimension addresses whether an organization values progress within
the organization (internal focus), versus progress in juxtaposition to other organizations
or competitors (external focus). This is also sometimes referred to as the external and
internal positioning of an organization respectively. The four types of cultures that arise
from these dimensions are clan, adhocracy, hierarchy, and market.

Leaders have a powerful influence over the organization’s environment and indi-
rectly on individuals’ behavior. Given certain leadership qualities, leaders can foster an
environment that facilitates multilevel learning and institutionalization of desired behav-
iors. Leaders who empower their employees manifest better results. Certain leadership
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practices, such as delegation, coaching, and recognition, are complementary Leadership
empowerment behaviors (LEB) and fulfill Lawler’s [15] four basic conditions of empow-
erment [7]. All three of these practices can encourage employees to more improvement
and feedback which can manifest better results.

Fig. 1. The competing values framework

Moreover, delegating tasks to employees can improve task reproduction and also
collaboration—team learning. Similarly, coaching behavior guides the employees more
and has the same effect as a delegation. Finally, leader recognition empowers employees
and improves reinforcement [7]. Furthermore, transformational leaders can contribute
significantly to better organizational learning [13]. Next to professional skills, such
attributes as social status and consistency in the behavior of the leader support their
transformational power. A leader’s status comprises both social status and formal orga-
nizational status. Having both types of status high can enhance the view and attention to
the leader and improve vicarious learning. High social status is also important to capti-
vate learners to capture attention to the desired learned behavior. Further, it is important
that the leader acts consistently in order to increase the chance of employees memo-
rizing behavior patterns via mirroring [15]. The assumptions and choices made for the
computational model were mainly based on the already mentioned literature and [16,
18].

Organizational learning is a dynamic multi-level cyclical process that has learning
flows directed from individual or team level to organizational level and vice versa. There
are two learning flows in an organization: feed forward and feedback directions [8, 24].
Feedback learning is a common method where the learner receives information from
the organization for improving ensuing behaviors in relation to the present performance.
Contrastingly, feed-forward learning focuses on the organization receiving input from
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the learner or employee to improve future-oriented solutions or options. The multilevel
learning theory introduced by Crossan et al. [8] is an interdependent theory suggesting
learning flows are not necessarily linearly, from micro-level individuals to team level–
known as meso-level—to systematic organizational levels–known as macro-level [24].
The learning from micro and meso levels to macro levels is categorized as feed-forward
learning, whereas feedback learning occurs from macro to meso and micro levels, when
individuals and teams learn from the organization.

There are numerous of learning theories, but one of the most renowned theories is
the social learning theory. The theory is based on vicarious learning—also known as
observational learning—where the individual learns simply by observing and imitating
a model person’s behaviors; this process is often referred to as mirroring the model.
Vicarious learning has three distinct stages [1]. The first stage is the observational phase
where the learner requires attention to observe the model in order to memorize the pat-
tern of behavior—a process referred to as retention. The second stage is the imitation
phase where the learner mirrors the model and reproduces the desired behavior, which
can be strengthened by reinforcement. Reinforcement is a process that rewards proper
reproduction and enhances learning. The final stage is the participation phase where the
behavior is fully learned. These intricate learning stages can be modeled in an organi-
zational context and adapted according to the existing culture and the behavior of the
leader—model.

The neurophysiological basis of vicarious learning can be elucidated by understand-
ing mirror neurons and learning processes in the brain. Mirror neuron activations in the
brain extend to vicarious activations in the somatosensory cortex which is in the same
regionmirror neurons are located [10]. The presence of such activations during vicarious
learning could be partially explained by the Hebbian learning theory.

Hebbian learning comes from Donald Hebb’s theory which provides a neurophysio-
logical account of learning and plasticity. The core concept of Hebbian learning empha-
sizes how one neuron that is continuously and persistently involved in firing a signal to
another neuron elicitsmetabolic changes in oneor bothneurons.Hebbian learningmainly
takes into account the causality of the neuron firing, indicating temporal precedence, but
also contingency as the activity of the presynaptic neuron can be indicative of that of
the postsynaptic activity [11]. The essence of temporal precedence in Hebb’s learning
theory can be translated to temporal-causal networks in an organizational context.

Based on the existing insights from the organizational culture, leadership and orga-
nizational learning literature, we argue that when organizational culture is in alignment
with the leader it then manifests presumptions on mistakes, making individuals either
try to cover up their mistakes or exploit the learning value and alter the shared men-
tal model of the organization to learn from it. For example, when cultural values are
focused on employee involvement, experimentation, learning frommistakes and favour-
ing change and at the same time when the leader aligns with these values by modelling
relevant culturally aligned behaviours, their subordinates are more likely to reveal their
shortcomings and learn from them. Conversely, when the culture and the leadership
style promote values and behaviours that discourage talking about and sharing mistake,
employees are more likely to hide their shortcomings, resulting in not learning.
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This paper aims to utilize adaptive networkmodeling to computationally demonstrate
how mistake-tolerant organizations learn better when using mistake management as a
source of learning. Ultimately, the research paper explores the effect of culture and leader
characteristics onmistakemanagement and individual and team learning. The paper aims
to utilize- in silico- experiments and statistically compare the results to investigate the
following proposed research hypotheses:

Hypothesis 1: Higher flexibility and discretion in organizational culture results in better
mistake management and thus better organizational learning.
Hypothesis 2: Effective organizational learning requires a transformational leader to
have both high social and formal status and consistency.
Hypothesis 3: Company culture and leader’s behavior must align for the best learning
effects.

3 Methodology: Self-Modeling Networks

This section delves into more detail about the network modeling approach along with
the computational mechanisms behind it, in addition to the motives for the final adaptive
network model used to run the simulations.

Network-oriented modeling can be used to better understand a myriad of social,
cognitive, and biological phenomena. By graphically conceptualizing a complex pro-
cess, the modeling approach acts as a basis of the conceptualization by representing
the dynamic processes without separating or isolating different states. Temporal-causal
networks specifically, incorporate the timing of dynamic or cyclical processes based on
a continuous-time temporal dimension to time causal effects [19–21]. This network-
oriented modeling approach has shown to be an appropriate method for modeling a
complex phenomenon such as handling mental models in mental processes [22] and
organizational learning and the roles of different contextual factors; e.g., [3–5].

Organizational learning [8, 12, 24] is a non-linear process where causal relations
underlying knowledge can change over time. This has beenmodeled in [3–5] by adaptive
reified network models, also referred to as self-modeling networks [21]. To elaborate,
a complex process can be represented conceptually as a base-level network, but to add
adaptivity of some of its network characteristics to the model, a self-model representing
these network characteristics can adapt the network structure of the base-level network
during the process. This next-higher level in a network for a base-level network is called
a first-order self-model level. Along the same line, a second-order self-model level can
be added to make the first-order self-modeling level model adaptive as well; this enables
control of adaptation. Different context factors can influence higher-level nodes, such
that a high extent of context-sensitivity of base processes and also of adaptation processes
can be modeled.

In the current paper, a second-order adaptive self-modeling network model is used
to conduct different simulation experiments (Sect. 4). The aim is to demonstrate the
effect of the independent variables: organizational culture and leader’s consistency and
status, on the dependent variables: mistake management and organizational learning. A
temporal-causal network takes into account the following characteristics:
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• Connectivity characteristics: connections from a state X to a state Y have a
connection weight value, represented by ωX,Y which indicates the strength of the
connection.

• Timing characteristics: for all states Y, a speed factor represented by ηY indicates
how fast the state is changing upon a causal impact.

• Aggregation characteristics: for all Y states, a combination function represented by
cY (..) is referred to; it determines the way in which the causal impacts from other
states combine for state Y; see Table 1 for them.

A dedicated software environment based on these network characteristics is utilized
to generate the simulation output; see Chap. 9 of [20]. An overview of the role matrices
description can be found in Sect. 2 of the Appendix (see the Linked Data at https://www.
researchgate.net/publication/361481262. Based on the background literature provided,
a generalized conceptual model (see Fig. 2) was first constructed to form a basis for the
final self-modeling network representation used. This section discusses key decisions in
the formation of the self-modeling network model. The concepts discussed in the back-
ground literature are translated into a computational network model using the software
indicated above.

Fig. 2. Abstract conceptualisation for the adaptive network model

The basis of this model lies in the variation of culture types of organizations. This
notion is captured by modeling context factors that affect the flexibility and focus in
ways that align with the different culture types. The focus of the company is discussed
in terms of positioning, where internally focused organizations have low positioning
and externally focused organizations have high positioning. Each one of the four culture
context factors has varying connectionweights to the flexibility and positioning, allowing
to model different types of cultures without manually altering the values of flexibility
and positioning initially.

https://doi.org/10.1007/978-3-031-21127-0_9
https://www.researchgate.net/publication/361481262
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Table 1. Overview of combination functions selected to model the simulations

Name Notation Formula Parameters

Identity id(V1, …, Vk ) V1 None

Advanced
logistic sum

alogisticσ,τ(V1,
…, Vk )

[
1

1+e−σ(V1+...+Vk−τ)
− 1

1+eστ

](
1 + e−στ

)
p(1) =
steepness σ

p(2) =
threshold τ

Step-once steponceα,β (V1,

…, Vk )

Time t
1 if α ≤ t ≤ β else 0

p(1) = start
time α

p(2) = end
time β

Max Hebbian
composition

maxhebbμ (V1,

…, Vk )

max
(
hebbμ(V1,V2,V3),V4, . . . ,Vk

)
with

hebbμ(V1,V2,V3) = V1V2(1 − V3) + μ

V3

p(1) =
persistence
factor μ

Further, leader traits were considered in relation to the existing culture so that scenar-
ios would not increase in complexity of the possible variations; as discussed in Sect. 2,
the main inspiration for modelling choices and assumptions made has been based on
[7, 15, 16, 18]. Table 2 below details how the context factors, when high, influence the
culture and therefore leadership empowerment characteristics and openness in relation
to the existing culture.

Table 2. The effect of context factors on culture and dependent leader qualities

Flexibility Positioning Recognition Delegation Openness

C1 High Low Mid Mid High

C2 Low High Low Low Mid

C3 High High Low Low High

C4 Low Low Low Low Mid

Other leader qualities such as consistency and status were modeled independently
of the culture. Consistency was a simple abstraction modeled through one state with
the initial value varying in different simulations. Contrastingly, status varies across two
dimensions where both social and formal organizational status are considered important
in leader behavior. In this model both these concepts were considered as one state, that
is stat_L. In scenarios where high status is modeled, the social and formal organizational
status can be determined by the according culture type.

The final model constructed comprises 81 different states, an overview of all states
with their according level can be seen in the table in Sect. 5 of the Appendix (Linked
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Data at https://www.researchgate.net/publication/361481262). The second-order adap-
tive network model is depicted in Fig. 3 below with the key components highlighted in
Table 3.

Table 3. Legend for important elements in the adaptive network model

Component Description

Blue nodes The blue base-level states represent reproduction

Yellow nodes The yellow weight states represent attention to world observations

Light purple nodes The green nodes represent the company culture

Dark purple nodes The dark purple weight states represent attention to leader interactions

Pink nodes The pink weight states represent retention and learning

Orange nodes The orange persistence states represent reinforcement

Green nodes The green nodes represent feed forward and feedback learning

Blue arrows The blue arrows are upward connections from a lower-level plane

Red arrows The red arrows are downward adaptive connections from a higher-level
plane

Black arrows The black arrows are connections from and to states on the same plane
level

The base model represents two individual mental models along with a leader and a
shared mental model, the individuals interact with the leader periodically and learn a set
of tasks (a, b, c). The individual and team learning is influenced by the organizational
culture and mistake management. The model was also constructed in a way in which
context factors facilitate organizational culture change over time, specifically transitions
from one culture to another. An overview of the key stages of the designed network are
summarized below:

Individual mental models: Oval encapsulations in the base plane represent mental
models of certain tasks. Individuals A and B have additional inputs from world observa-
tion states that can alter their mental model and reproduction of the tasks. These states
are a result of observations and mirroring the leader’s mental model combined with
Hebbian learning which involves the W-states in the middle of the middle plane.

Shared mental model: Represented by the parallelogram encapsulation and is
formed by taking input indirectly from individual learning of A and B in by connections
betweenW-states in the first-order self-model level (middle) plane: feed forward learn-
ing. It occurs by transfer of knowledge from individual learning states (weight states) to
shared learningweight stateswhich directly affect the base-level sharedmentalmodel. In
turn, individuals can learn from a sharedmental model by connections betweenW-states
in the opposite direction in the middle plane: feedback learning.

Mistake Handling: The dotted oval represents impartial knowledge for task c. This
has a negative weight on mistake recognition (mistM1) so that if both b and c task states

https://www.researchgate.net/publication/361481262
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Fig. 3. The second-order adaptive network model

are high mistake noticing will be low. Mistake management (mistM2) depends on the
mistake noticing state and organizational culture.

Leader interactions: Two interaction rounds of leader and individuals regarding
each task takes place. All interaction states influence the attention of individuals and
thus attention to observations states in the first-order self-model level.

Leader Qualities: All leader qualities (status, consistency, openness, recognition,
and delegation) are represented individually. Recognition state in base-level influences
persistence of Hebbian learning (in second-order level) as it reproduces the same effect
of strengthening learning.

Attention: World observations along with interactions affect the base-level attention
state. The attention base-level state indirectly influences individual’s mental model by
affecting attention first-order level weight states. First-order level weight states comprise
attention to leader interactions and world observations. Leader attention weight states
are influenced by status and consistency of the leader.

Organizational culture: Adaptiveness of culture is modelled by weight factors in
first-order planewhich are influenced by the context factors. The thick red lines represent
four downwards connections, representing influences from each context factor.

Individual learning: Hebbian learning in first-order self-model plane takes place by
weight states that influence the connections between mental model components in the
base-level. The learning quality is also influenced by second-order states.

Learning quality: Persistence in the second-order self-model plane influence learn-
ing forgetfulness and learning rate; lower persistence values means more forgetfulness.
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Learning flows: Feed forward and feedback learning control in the second-order
self-model plane influences shared and individual weight states respectively in first-
level self-model plane. They are affected by context states in second-order self-model
plane which control timing of different learning flows. Thick pink lines from the WW
feedforward state represent two downwards connections from individual learningweight
states.

Through variation of settings of the model described above, it was possible to gen-
erate 24 different scenarios that model the 4 types of culture with constant factors as a
baseline, and for each type of culture, additional simulations will vary in consistency
and status of the leader. An overview of all simulated scenarios is highlighted in Table 4.

Table 4. Overview of scenarios modeled with varying culture type and leader qualities

# Culture modeled Context factors Consistency Status

1 Clan High C1 High High

2 Market High C2 High High

3 Adhocracy High C3 High High

4 Hierarchy High C4 High High

5 Clan High C1 Low Low

6 Market High C2 Low Low

7 Adhocracy High C3 Low Low

8 Hierarchy High C4 Low Low

9 Clan High C1 High Low

10 Market High C2 High Low

11 Adhocracy High C3 High Low

12 Hierarchy High C4 High Low

13 Clan High C1 Low High

14 Market High C2 Low High

15 Adhocracy High C3 Low High

16 Hierarchy High C4 Low High

17 Hierarchy; Adhocracy Transition of high C4 to C3 High High

18 Hierarchy; Clan Transition of high C4 to C1 High High

19 Market; Clan Transition of high C2 to C1 High High

20 Market; Adhocracy Transition of high C2 to C3 High High

21 Adhocracy; Hierarchy Transition of high C3 to C4 High High

22 Adhocracy; Market Transition of high C3 to C2 High High

23 Clan; Hierarchy Transition of high C1 to C4 High High

24 Clan; Market Transition of high C1 to C2 High High
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4 Simulation Results

This section displays graphs for the simulation results of some of the scenarios. The
graphs display a gradual increasing effect of learning and mistake management increas-
ing as the flexibility of the organization increases and its positioning decreases. Prior to
displaying the effect of culture on mistake management and learning. Temporal context
will be given in terms of the learning flows and interactions. As indicated in Fig. 1
of Sect. 3 of the Appendix (see https://www.researchgate.net/publication/361481262),
there are two rounds of the individual and leader interactions followed by feed forward
learning with feedback learning after.

As seen in Fig. 4, interaction time extends from time point 50 to 150, which is
followed by feed forward and feedback learning. The team learning peaks are aligned
with the time of feed forward learning. That is because feed forward learning involves
learning flows from micro-level (individual) to meso-level (team). Whereas individual
learning does not only depend on the timing of feedback learning flows and is consis-
tently higher because individuals can also learn from their environment, i.e. via world
observations. Figure 4 shows the effect of flexible culture types on mistake acceptance
and organizational learning.

Figure 5 displays the effect of less flexible cultures on the dependent variables when
both consistency and status are low. In comparison to Figs. 2 and 3 of Sect. 3 of the
Appendix, the same culture types when consistency and status are high display a big
impact on individual learning andmistakemanagement. Team learning on the other hand
displays a smaller deviation where consistency and status of the leader are high. The
most noticeable difference in team learning values was depicted in the hierarchy culture
type.

Further, Sect. 3 in the Appendix displays the effect of the culture type on the depen-
dent variables when consistency is low and status is high. These results are identical
when status is low and consistency is high. This supports the notion that both status
and consistency play an equally important role in organizational learning and mistake
tolerance. Figure 5 displays the simulation where hierarchical culture transitions to clan
culture. The graph is in line with the expected results as the transition to a culture with
more flexibility has a positive correlation on the dependent variables. The hierarchy cul-
ture exists from the beginning till time point 450, whereas clan begins from that point on.
Statistical analysis was carried out to compare the 24 scenarios according to the culture
type and leader characteristics. The numerical simulation output was measured for the
three dependent variables considered: individual learning, team learning, and mistake
management. Since the scenarios only vary in culture and leader behavior, the simula-
tions reproduce consistent mistakemanagement, individual and team learning variances.
Thus, the simulations were seen as one population that assumes homoscedasticity, that
is equal variances among the dependent variables. Moreover, since each simulation is
independent of the other simulation its compared to, an independent samples statistical
test is used. A Wilcoxon-rank-sum nonparametric test, equivalent to Mann Whitney U-
test, was utilized. The test considers the summed rank scores to derive a statistical score
and a p-value which is considered with a 95% confidence level (α = 0.05).

The results were processed using a Python-IDE and an open-source scientific library
(SciPy) to carry out the rank-sum test. The graphical output was first stored as excel

https://www.researchgate.net/publication/361481262
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Adhocracy Clan 

Team learning 

             Individual learning 

             Mistake management 

Market Hierarchy  

Fig. 4. Overview of effect of culture on dependent variables when consistency and status are high
(upper graphs) and when consistency and status are low (lower graphs). In these graphs and the
one in Fig. 5, the horizontal axis represents time (using an abstract time unit) and the vertical axis
activation level (in the 0–1 interval)

       Team learning 
             Individual learning 
             Mistake management 

Fig. 5. Transition from hierarchy to clan culture when consistency and status are both high

files that show the state values at each time point (�t = 0.25). The files were then
converted to pandas data frame split into individual data frames for each dependent
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variable, which were then refined into a smaller time frame which excludes the first
and last 50 time points in order to ensure significant data points. The scenarios were
then compared with each other according to different cultures or the same culture and
different leader behavior. A total of 54 comparisons were calculated measuring the
statistical difference in individual learning, team learning, and mistake management. An
overview of the statistical test scores can be summarized in the table of Sect. 4 in the
Appendix. All statistical comparisons were significant as the p-value was much lower
than the significance level (p-value≤ 0.03, where α = 0.05) except for the gray-colored
cells which proved to be insignificant differences. Thus, we can reject the null hypotheses
as the presence of these non-significant results are still inline and support the research
hypotheseses.

5 Discussion

According to the simulation results and statistical analysis, it is clear that culture in
accordance with certain transformational leadership qualities plays a role in mistake
acceptance and organizational learning. The simulations provide a clear visual indicator
of the effect on the dependent variables: individual learning, team learning, and mistake
acceptance. But they also demonstrate significant statistical results from each other.
The statistical analysis in Sect. 4 aimed to provide statistical significance in simulation
comparisons to support the research hypotheses:

1. Higher flexibility and discretion in organizational culture results in better mistake
management and thus better organizational learning.

2. Effective organizational learning requires a transformational leader to have both high
social and formal status and consistency.

3. Company culture and leader’s behavior must align for the best learning effects.

Twelve of the non-statistically significant results are in accordance with the second
hypothesis. These non-significant values show that alternating low consistency or status
when the other is high is not significantly different from each other; as one of them being
low demonstrates the same effect as the other being low. Lack of high consistency or
status hinder the imitation phase making the retention much lower in such scenarios. In
that regard there is limited learning from the leader and only team learning and learning
from world observations. This supports that for optimal results both consistency and
status require to be high. Further, this aligns not only with the second hypothesis but
also the third hypothesis as having a culture with high flexibility and discretion and high
transformational leadership qualities, such as consistency and status, achieves the best
results in terms of organizational learning.

Finally, all statistically significant results (non-gray cells) support the first hypothesis
as higher flexibility always resulted in better individual learning and mistake manage-
ment. Notably, team learning did not result in statistically significant differences. There
are two instances, besides culture transitioning scenarios, in which team learning had
insignificant difference (p-value ≥ 0.05). This can be due to the fact that team learning
values are completely dependent on the incoming connections from individual learning
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values. Thus, when individual learning is significantly high, team learning values will
consistently result in the same pattern displaying higher values than individual learning.
This pattern however was not evident in all culture simulations. Hierarchy with low sta-
tus or consistency, for instance, resulted in significantly low level of individual learning
which was not enough to surpass the threshold to increase team learning level more.
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