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Triarchic Leadership; Technological advancement is transforming the world, and the
Cognitive Disposition; 41IR/5IR is driving South Africa towards a future in which the pace
Top Management; Fourth of change will be so rapid and its impact so deep that the country
Industrial Revolution; will be irreversibly transformed. While technologies continue to
Fifth Industrial Revolution build on and amplify each other, management practice lag

comparable to the digital era’s exponential advancement. At the
individual level of analysis, based on the Triarchic Theory of
Cognitive Disposition for navigating the digital era, this study
assessed how SA top-management practitioners perceive
themselves in terms of Episteme-Analytical Intelligence, Techne-
Inventive Intelligence and Phronesis-Synergic Intelligence. A
quantitative, cross-sectional survey approach was followed,
collecting data from 202 top managers across sectors in SA using a
self-administered structured questionnaire. Collectively SA
managers rate moderately, with evidenced reliability of the
instrument, whilst statistically significant as well as practical
significant bivariate correlations were calculated between all three
variables. In terms of gender demographic variable, no statistical
or practical significant difference could be determined. The
4IR/5IR era demands management practitioners to reinvent
themselves to address the challenges, by assessing their cognitive
disposition so as to determine readiness and identify shortcomings.
At the organisational level management practitioners should
initiate developmental initiatives in relation to the cognitive
disposition domains so as to empower employees and followers, as
well as give 4IR/5IR prominence in their strategic dialogue.

1. Introduction

In the wake of the Fourth Industrial Revolution (4IR), organisations worldwide are navigating an
unprecedented wave of digital transformation. Characterised by a fusion of technologies that blur the
lines between the physical, digital, and biological spheres, the 4IR represents a fundamental change in
the way societies operate, communicate, and conduct business (Oosthuizen, 2022). This era of
technological advancement brings forth both opportunities and challenges for organisational
leadership, particularly in the dynamic and evolving markets of South Africa. As digital technologies

such as artificial intelligence (Al), the Internet of Things (IoT), and cyber-physical systems become
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increasingly embedded in organisational operations, the demand for leaders who can effectively

navigate this new landscape is at an all-time high (Oosthuizen, 2022).

Despite the clear imperative for adaptive leadership in the 4IR context, there remains a significant gap
in understanding how leaders can best leverage their cognitive dispositions to navigate and transform
organisations within this digital paradigm. The rapid pace of technological change, coupled with the
intricate challenges of global interconnectivity, places unprecedented demands on leaders to foster
innovation, resilience, and ethical decision-making (Nadkarni & Priigl, 2021; Perkin & Abraham,
2021). Furthermore, as the horizon of the Fifth Industrial Revolution (5IR) emerges, with its focus on
human-centric technology and sustainability (Sarfraz et al., 2021; Noble et al., 2022), the leadership

competencies required become even more complex.

While not as clearly defined as the 4IR, the 5IR is often thought to represent a further advancement
where humans and machines are expected to interact in even more integrated and sophisticated ways
(Noble et al., 2022). This era may emphasise more personalised, human-centred uses of technology
and a reemphasis on sustainability and ethics. According to Nosta (2023) the SIR is expected to be
fuelled by the ongoing advancement of Al, especially through large language models (LLMs). These
models go beyond simply being instruments; they act as intellectual collaborators that will transform
the foundations of society, the economy, and the fundamental nature of human life. The SIR envisions
a world where Al integrates deeply into our cognitive functions, not merely as a supplementary
feature but as a central element, improving our ability to make decisions, sparking our creativity, and
enriching our engagement with our surroundings. For purpose of clarity the differences between the

41R and 5SIR is highlighted by Noble et al (2022) in Table 1 below.

Table 1: Differences between the 4IR and 5IR

4IR 5IR
Human-— Maximisation strategy | Maximising the number and Maximising the strengths of
technology scope of technologies and their | both technology and humans by
focus interconnectedness. understanding where each
excels
Competition vs. Humans compete with Humans and machines dance
collaboration machines for jobs. together, metaphorically.

Humans harmoniously
collaborate with machines.

Well-being Environmental No environmental emphasis. Well-being of all of humanity
focus emphasis Prioritisation of technological | and the planet.
progress (e.g., smart factories). | Focus on sustainable and
Pursuit of profits. renewable resources.
Pursuit of profits with a
purpose.
Pushing the boundaries | Need to trust technology. Humane uses of technology.
of technology

Source: Adapted from Noble et al (2022, p. 201)



Based on the “Triarchic Theory of Cognitive Disposition” framework for leading and managing in the
digital age (Oosthuizen, Ungerer & Volschenk, 2024), the purpose of this study is to assess how SA

top-management practitioners perceive themselves in terms of the cognitive disposition framework.
2. Problem statement and objectives

While the trajectory of the 4IR/5SIR remains uncertain, it is imperative, particularly in relation to
leadership and management practices, to anchor responses in an appropriate cognitive disposition
(intellectual character) (Oosthuizen, Ungerer & Volschenk, 2023a). Yet, leadership and management
theories and their implementation seem to trail behind the rapid progress characteristic of the 4IR/5IR,
as observed by Oosthuizen (2022). This creates a noticeable gap between the two areas, corroborated
by Papadopulos and Christiansen (2023) and Mncwango, Motala, Harvey and Ngandu (2024). Despite
several studies on leadership and management in the context of the 4IR gaining traction, such as
Pollitzer’s (2019) framework linking digital futures to the Sustainable Development Goals (SDGs),
Markowitz’s (2019) examination of policymakers’ roles in harnessing 4IR in the Southern African
Development Community (SADC), Alade and Windapo’s (2019, 2020) research on 4IR leadership
effectiveness in construction companies, Adekanmbi and Ukpere’s (2022) analysis of leadership 4.0’s
impact on workplace dynamics and performance in Nigeria, and Kwiotkowska et al.’s (2022)
investigation of leadership competency shortages in Poland, a gap persists between theory and

practice from a top-management cognitive disposition perspective.

In addressing the theoretical gap in relation to how organisational leaders should orientate themselves
to navigate the digital era with a future where the timelines for the adoption of key disruptive trends
are indeterminate, as is the degree of certainty with respect to these advancements, Oosthuizen (2022),
developed the “4IR Integrated Intelligence Framework for Top-management,” modelled after
Sternberg’s Triarchic Theory of Intelligence (1985) and augmented by Aristotle’s three intellectual
virtues (episteme, techne, and phronesis). The theoretical framework proposes that there are three
distinct ‘intelligence’ domains, which in turn consist of three sub-domains each. As a unified
integrative framework, it represents the cognitive disposition required to navigate 4IR, consisting of
(ibid):

e Episteme-Analytical Intelligence, consisting of Complexity Intelligence, Inquiry Intelligence,

and Critical Intelligence

e Techne-Inventive Intelligence, consisting of Futures Intelligence, Adaptive Intelligence, and

Creative Intelligence

e Phronesis-Synergic Intelligence, consisting of Emotional Intelligence, Ethical Intelligence, and

Collaborative Intelligence.



Later updated to the “Triarchic Theory of Cognitive Disposition” for leading and managing in the
digital age (Oosthuizen et al., 2024), the foundational theory addresses the inadequacy and
outdatedness of the prevalent leadership and management practice ‘intelligence configuration’, and
propose the requisite ‘intelligence configuration’ needed by top-management to effectively navigate

the digital era.

The primary objective of this study is to evaluate how South African management practitioners are
equipped to address the challenges of the 4IR/5IR. Using the theoretical framework of Oosthuizen
(2022) and quantitative techniques, the study assesses how South African top managers perceive their
Episteme-Analytical Intelligence, Techne-Inventive Intelligence, and Phronesis-Synergic Intelligence.
To address the primary objective of this study, some of the secondary objectives, amongst others,

include:

e To assess the reliability of the existing instrument (4IR Integrated Intelligence Practices
Inventory), this study aims to examine the internal consistency, specifically Cronbach's Alpha, of
items within each of the three domains (Episteme-Analytical Intelligence, Techne-Inventive
Intelligence, and Phronesis-Synergic Intelligence) and their associated sub-domains. This
evaluation will assertion the extent to which items within each domain and sub-domain are
cohesively measuring the same underlying construct, thereby providing evidence of the measuring

instrument reliability for further research and application.

e To examine the interrelationship between the variables (Episteme-Analytical Intelligence,

Techne-Inventive Intelligence, and Phronesis-Synergic Intelligence).

e To investigate potential differences in the scores of Episteme-Analytical Intelligence, Techne-
Inventive Intelligence, and Phronesis-Synergic Intelligence across different gender categories
(male, female). This study will utilise ANOVA (Analysis of Variance) to compare mean scores

across these groups, aiming to uncover any statistically significant disparities that may exist.
3. Literature review and operationalisation of variables

Figure 1 (theoretical model), depicts three distinct domains, which in turn consist of three sub-
domains each, namely, (1) Episteme-Analytical Intelligence, consisting of Complexity Intelligence,
Inquiry Intelligence, and Critical Intelligence, (2) Techne-Inventive Intelligence, consisting of Futures
Intelligence, Adaptive Intelligence, and Creative Intelligence, and (3) Phronesis-Synergic Intelligence,
consisting of Emotional Intelligence, Ethical Intelligence, and Collaborative Intelligence. As a unified

integrative framework, it represents the cognitive disposition required to navigate the digital era.
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Figure 1: Theoretical model: Triarchic theory of cognitive disposition to navigate 4IR (Source:

Adapted from Oosthuizen, 2022)

Important to note though, is the integrative nature of the framework. The subdomains and their
components are not to be regarded as separate to one another; instead, the domains should be regarded
as an integrative whole. However, from the perspective of identifying developmental needs, it is
indeed possible to focus on a subdomain as this would ultimately contribute to improving the whole

(Oosthuizen, 2022; Lasa, Pedroni, Komm & Lavallée, 2024).
3.1 Episteme-Analytical Intelligence

The Episteme-Analytical intelligence domain emphasises the importance of cognitive agility in
complex environments. Leaders must exhibit Complexity Intelligence to identify and navigate gaps,
and master the adaptive process of unlearning and relearning (Inquiry Intelligence). Critical
Intelligence further fortifies these capacities, enabling analytical, reflective thinking, and facilitating

well-informed decision-making that responds to a constantly evolving world (Oosthuizen, 2023).

Complexity Intelligence encapsulates several key capabilities, such as identifying disparities between
current conditions and intended outcomes, and creating a pathway towards the desired goal
(Huit,1992; Funke, 2012). It involves achieving vague objectives in unpredictable settings where
traditional methods fall short (Flyvberg, 2006; Shotter & Tsoukas, 2014), and intuitively recognising
crucial elements of uncertain circumstances and developing strategies to manoeuvre through them
(Flyvberg, 2006; Shotter & Tsoukas, 2014). Complexity Intelligence also requires blending perceptual
processes, emotions, ethical considerations, and language in forming judgements (Shotter & Tsoukas,
2014). It calls for the amalgamation of theoretical understanding (“knowing why”), practical skills

(“knowing how”), and a clear vision of the objective (“knowing what”) (Nonaka & Toyama, 2007).



Lastly, it involves diagnosing intricate problems, examining relevant data, formulating and

scrutinizing options, and executing the most viable solutions (Schwab, 2016; WEF, 2018).

Inquiry Intelligence encompasses a set of crucial skills including the capacity to spearhead one's own
continuous learning (Fischer, 2000; Dunn, 2003), and identifying future skills needed for oneself and
team members, initiating measures to fulfil those needs (Fischer, 2000; Dunn, 2003). It also implies
fostering a conducive learning environment that encourages on-demand, collaborative, and
organisational learning (Fischer, 2000; Dunn, 2003). Advocating the importance of lifelong learning
forms an essential aspect of Inquiry Intelligence (Hays, 2013; Penprase, 2018; Ames & Serafim,
2019). This competence also extends to recognising the suitable learning needed for a particular
situation and acting accordingly (Carter, Mayes, Eagle & Dahl, 2017), as well as learning from real-
world challenges (Carter, et al., 2017). Lastly, it involves the continuous process of unlearning
outdated knowledge and relearning, converting information into understanding (Massingham, 2019b;

Likierman, 2020).

Critical Intelligence refers to several capabilities, including the capacity to reflect on one’s thought
processes (metacognition) (Paul, 1993), and to apply standards of accuracy, relevance, and depth to
situations (Paul, 1993). It means authentic thinking, i.e., logically considering real-world problems
(Paul, 1993), and forming reasoned answers to posed questions (Paul, 1993). This ability extends to
determining the most appropriate subsequent actions (McVey, 1995), and critically examining beliefs
or knowledge, considering both their underlying grounds and potential conclusions (Sanders &
Moulenbelt, 2011). Additionally, it involves analysing arguments, making inferences using inductive
or deductive reasoning (Lai, Bay-Borelli, Kirkpatrick, Lin & Wang, 2011; Hitchcock, 2018), and
recognising the complex, multi-layered facets of a situation, leading to balanced, critically reflected
actions (Bachmann et al., 2018). Lastly, Critical Intelligence includes utilising logic and reasoning to
assess the pros and cons of alternative solutions, conclusions, or approaches to problems (WEF,

2018).
3.2 Techne-Inventive Intelligence

In the Techne-Inventive intelligence domain, leaders are expected to be forward-thinking and flexible.
Futures Intelligence prompts leaders to anticipate change and strategize accordingly. Leaders must
also cultivate an ability to adapt to unforeseen circumstances (Adaptive Intelligence) and foster a
culture that encourages innovation and experimentation (Creative Intelligence). These abilities equip
leaders with the necessary tools to navigate the unpredictable landscapes of the digital era

(Oosthuizen, 2023).

Futures intelligence signifies a set of skills including the capacity to formulate plans based on future-
oriented perspectives, blending both mindset and methodology (Carleton, Cockayne & Tahvanainen,

2013). It requires systematic thinking about future possibilities to guide present decision-making



(Conway, 2015), and the ability to maintain a future-centric viewpoint that surpasses traditional
strategic planning (Conway, 2015; Tully, 2016). Futures Intelligence involves contemplating possible,
probable, and preferable future scenarios (Hancock & Bezold, 1994), and charting past, present, and
future trajectories (Inayatullah, 2008). It also calls for the anticipation of future challenges and their
potential impacts (Inayatullah, 2008; Cowan, 2017; Bachmann et al., 2018), along with an awareness
of broader trends of change (Inayatullah, 2008; Cowan, 2017; Bachmann et al., 2018). This
perspective encompasses the analysis of worldviews, myths, and metaphors (Inayatullah, 2008), and
the ability to envision alternative futures, select a desired one, and use 'backcasting' techniques to

actualize it (Inayatullah, 2008).

Adaptive intelligence denotes the capacity to effectively respond to unexpected circumstances
(Sternberg, 2005; Fletcher & Wind, 2014) and drive meaningful changes in reaction to altered
scenarios (Mueller-Hanson, White, Dorsey & Pulakos, 2005). It involves recognising patterns,
modifying solutions, and implementing action plans accordingly (Burns & Freeman, 2008; Good &
Yeganeh, 2012). Moreover, it encompasses the foresight to anticipate change, rather than just
responding to it (Nelson, Zaccaro & Herman, 2010), and to adapt in sync with the dynamic course of
unfolding events (Good & Yeganeh, 2012). Adaptive Intelligence also extends to adjusting to shifts in
internal and external environments, and strategically steering the organisation accordingly (Penprase,
2018; Temelkova, 2018). It implies enhancing the ease of implementing change (Ingusci, Spagnoli,
Zito, Colombo & Cortese, 2019), along with the ability to bear uncertainty and effectively manage
novel and challenging situations (Ingusci, et al., 2019; Massingham, 2019b).

Creative Intelligence encapsulates the ability to produce original work that is deemed useful,
satisfying, or credible (Stein, 1953). It involves generating diverse innovative ideas and selecting the
most promising among them (Perry-Smith & Mannucci, 2017), along with a systematic evaluation,
clarification, and further development of the idea's potential (Perry-Smith & Mannucci, 2017). Part of
this skillset is the ability to promote a novel idea with the aim of gaining approval and resources for
its implementation (Perry-Smith & Mannucci, 2017), and transforming an idea into a concrete
outcome that can be disseminated and adopted (Perry-Smith & Mannucci, 2017). Creative
Intelligence also requires non-traditional, analytical, and contextually practical thinking (Sternberg,
2005), the capacity to navigate challenges, tolerate ambiguity, embrace sensible risks, and bolster self-
efficacy (Sternberg, 2005). It enables one to think differently, developing fresh ideas and solutions for
opportunities and challenges posed by the digital era (Sternberg, 2018; WEF, 2018). Additionally, it
demands a balance between creativity and discipline, which means managing creativity responsibly to
yield practical and valuable outcomes (Taylor, 2017; Ding, Choi & Aoyama, 2019). Lastly, it involves
fostering a culture of experimentation that is tolerant of failure and links innovation to a new purpose

(WEF, 2018).

3.3 Phronesis-Synergic Intelligence



The Phronesis-Synergic intelligence domain underscores the importance of emotional, ethical, and
collaborative intelligences. Leaders must understand and manage their own and others' emotions
(Emotional Intelligence), make principled decisions (Ethical Intelligence), and foster an environment
conducive to collaboration (Collaborative Intelligence). These qualities ensure a harmonious, ethical,

and resilient work environment (Oosthuizen, 2023).

Emotional Intelligence embodies the capability to be attentive to one's own and others' emotions,
distinguishing between them and utilizing this insight to steer thoughts and actions (Salovey &
Mayer, 1990). It necessitates self-awareness, self-regulation, motivation, empathy, and social
adeptness (Goleman, 2004). Part of this proficiency includes fostering positive relationships, eliciting
emotional commitment from followers (Lazovic, 2012), bolstering organisational culture, and
enhancing its resilience and adaptability (Lazovic, 2012). It involves maintaining emotional balance,
stability, control, and regulation (Lindebaum, Al-Amoudi and Brown, 2018). Emotional Intelligence
also requires an understanding of one's own emotions and biases, and the ability to exclude them from
the decision-making process (Likierman, 2020). It includes having the emotional fortitude to pursue
goals despite challenges (Sosik & Zhu, 2020), and the capability to process and integrate thoughts and

emotions, and connect with oneself and others (Schwab, 2016).

Ethical Intelligence connotes the ability to uphold and promote morally appropriate behaviour
through personal actions, interpersonal relationships, communication, reinforcement, and decision-
making (Brown, Trevifio & Harrison, 2005). This includes demonstrating honesty, empathy, and
fairness in decisions and actions (Brown & Trevifio, 2006), while also taking into account the long-
term consequences, risks, and benefits of these decisions (Miheli¢, Lipi¢nik & Tekavcic, 2010).
Ethical Intelligence involves a humble and selfless demeanor, commitment to fairness, acceptance of
responsibility, and respect for all (Miheli¢, et al., 2010). It fosters an ethical climate within the
workplace through social learning principles (Kouzes & Posner, 2009), encourages ethical reflexivity
informed by, yet independent of, formal ethical principles, and promotes attentiveness to the details of
the moment (Carter, Mayes, Eagle & Dahl, 2017). Ethical Intelligence requires alignment between
rational thought, wholesome desires, and right action, and cultivates harmony among reason,
emotions, and behaviour (Hartmann 2013; Sison and Ferrero 2015). It entails the integration of ethical
considerations with instrumental concerns (Bachmann et al, 2018), and promotes a sense of
community and the greater good over self-interest (Massingham, 2019b). Lastly, it fosters
attentiveness to moral issues, cognitive reflection on morality, and a readiness to identify new moral
challenges and develop new ethical norms that contribute to a better society (Babalol, Bligh,

Ogunfowora, Guo & Garba, 2019; Kaptein, 2019).

Collaborative Intelligence signifies the ability to effectively negotiate through transparent
communication and a formal process that seeks optimal solutions to mitigate crises (Puscas, 2010). It

involves fostering a relational environment where individuals share mutual aspirations, guided by



fairness and conscious of their respective motives towards each other (Appley & Winder, 1977). This
form of intelligence employs both individual and collective purpose, along with trust, to drive change
for the common good (Schwab, 2016). Essential elements include trust, commitment, effective
communication, sharing of knowledge and information, and operating with transparency (Schottle,
Haghsheno, & Gehbauer, 2014). The ability to collaboratively execute tasks and resolve problems
through shared knowledge is key (Camarihna-Matos & Afsarmanesh, 2018; Massingham, 2019). It
enables the creation of positive narratives that inspire hope and encourage participation in ongoing
transformations (Schwab, 2016). Additionally, it promotes multi-stakeholder collaboration, bringing
in perspectives from outside the organisation, and challenging traditional boundaries to ensure

longevity (WEF, 2018; Manda & Dhaou, 2019).
3.4 Cognitive Disposition

De Houwer, Barnes-Holmes and Barnes-Holmes (2017) propose that cognition can be understood
from two perspectives, which are not mutually exclusive: it could be seen as complex relationships
between environment and behaviour, or as the process of information processing that mediates those
relations. Ritchhart (2001) describes thinking dispositions as traits that stimulate, encourage, and
guide abilities towards beneficial and productive thinking, which can be identified in patterns of
frequently shown voluntary behaviour. According to Ritchhart (2001), dispositions do more than just
steer one's strategic abilities; they also prompt relevant content knowledge, bringing this knowledge
into focus to improve the understanding of the current situation. He differentiates dispositions from
desires and habitual routines by stating, “Dispositions, unlike desires, are accompanied by behaviour,
implying the necessary ability to perform that behaviour. Dispositions elicit a broad class of
responses, as opposed to specific actions, unlike habitual routines. The existence and intensity of these
dispositions collectively constitute our intellectual character” (Ritchhart, 2001:146). Thus, it was
hypothesised that the cognitive disposition of top-management is associated with each of the nine

identified types of intelligence, and empirically validated in Oosthuizen (2022).
4. Research methodology

A quantitative cross-sectional online survey research approach was adopted using a self-administered
structured questionnaire (4IR Integrated Intelligence Practices Inventory). The remainder of this
section discusses the study population, the selection of the questionnaire, the process of collecting

data, and the statistical analysis.
4.1 The study population

The study population was South African top-management practitioners across industries and sectors.
Top-management, as the uppermost tier in the management hierarchy, is a pivotal source of authority

within an organisation, accountable to its owners and tasked with its comprehensive management (Du



Toit et al., 2007; Darr, 2011; Murugan, 2008). This echelon of management, which includes roles
such as CEO, COO, CFO, CIO in public companies, MD, FD, and OD in private companies,
executive management in non-profits, and Directors-General in public service departments, is
instrumental in shaping the organisation's strategy (Nielsen, 2010). In addition, this group
encompasses board directors of organisations. These leaders collectively hold the responsibility for

the overall performance and strategic direction of their respective organisations.
4.2 Selection of the measuring instrument

The measuring instrument utilised in this study was developed by Oosthuizen (2022), called the “4IR
Integrated Intelligence Practices Inventory.” The measuring instrument measures the three higher-
order variables, namely Episteme-Analytical Intelligence, Techne-Inventive Intelligence and
Phronesis-Synergic Intelligence, each supported by its lower-order variables assigned as follows: (1)
Episteme-Analytical Intelligence [9 items] (Complexity Intelligence, Inquiry Intelligence, and Critical
Intelligence), (2) Techne-Inventive Intelligence [12 items] (Futures Intelligence, Adaptive
Intelligence, and Creative Intelligence), and (3) Phronesis-Synergic Intelligence [8 items] (Emotional
Intelligence, Ethical Intelligence, and Collaborative Intelligence). The variables are measured with 29
statements on the basis of a 7-point Likert type scale ranging from Almost Never (1) to Almost
Always (7). In respect of each statement, respondents had to indicate how frequently they engage in

the behaviour described (Huysamen, 1994; Welman & Kruger, 1999).
4.3 Data collection

The process followed to distribute the self-administered questionnaires was conducted by using a
purposive sampling technique. The author selected 609 South African LinkedIn connections from his
own network meeting the target population criteria. The selected individuals’ participation was
petitioned via individualised emails, providing reasoning for the study, and a link provided from
where the questionnaire could be electronically completed and submitted. Responses were received
via “Google Forms” and collated in a database for ease of data analysing. Confidentiality was ensured
for each participant in that returned data had no bearing on respondent’s personal information. A total

0f 202 (33%) usable questionnaires were returned.
4.4 Statistical analysis

The data collected was statistically analysed, using Real Statistics Resource Pack for Microsoft Excel
(version 2). The reliability of the measuring instrument was assessed by calculating Cronbach alpha
coefficients. The relationship between the factors was examined by means of Pearson’s product
moment correlation analysis. Thereafter, the association between a demographic variable and the
variables was explored by means of paired tests. To address the objectives of this study, the following

hypothesis were formulated:



H': The measuring instrument has acceptable reliability for each of the variables Episteme-

Analytical Intelligence, Techne-Inventive Intelligence and Phronesis-Synergic Intelligence.

H?:  There is a positive relationship between the variables Episteme-Analytical Intelligence,

Techne-Inventive Intelligence and Phronesis-Synergic Intelligence.

H?:  There is a difference between the scores of males and females with regard to the variables, i.e.
Episteme-Analytical Intelligence, Techne-Inventive Intelligence and Phronesis-Synergic

Intelligence.
5. Results and discussion

First the descriptive statistics will be reported on, followed by the reliability of the questionnaire and

the relationship between the variables.
5.1 Demographic information

The n = 202 respondents comprised of 71% (142) males and 29% (60) females. The majority of the
202 respondents, 38,6% (78) were in the age group 51 to 60, followed by 31,2% (63) in the age group
41 to 50, indicative of the role that experience plays in terms of career progression to the ranks of top-
management, and highlighting the importance of appropriate succession planning. Industry
representation of the n = 202 respondents is summarised in Figure 2, with the top-5 industries
represented being manufacturing, business consultancy, medical/healthcare, IT services and software,

and, education.

Manufacturing
Business Consultancy
Medical / Healthcare
IT Services & Software
Education
Insurance
Communications S ——
Human Resources & Training S——
Public Service m——
Fashion & Retail me—
Media / Press / Publishing e—
Banking & Finance mem—
Agriculture, Forestry & Fishing m—
Real Estate m—
Construction H—
Accommodation & Food Services mmmmmm—m—m
Transport / Logistics
Industrial Engineering m——
Automotive & Aerospace mm—
Utilities mm—
Mining, Quarrying, Oil & Gas =
Accounting M=
Arts, Entertainment & Recreation ™=

0 5 10 15 20 25 30

Figure 2: Industry representation



The top three positions that contributed to the study were Chief Executive Officers (71 / 35,15%),
Managing Director (56 / 27,72%), and Directors (26 / 12,87%). The top-management position

distribution is reported in Table 2.

Table 2: Top-management position distribution

Top-management position Count Percentage
Chairman of the Board 3 1,49%
Chief Executive Officer 71 35,15%
Chief Human Resources Officer 1 0,50%
Chief Information Officer 4 1,98%
Chief Marketing Officer 2 0,99%
Chief Operations Officer 10 4,95%
Director 26 12,87%
Executive Director 6 2,97%
Financial Director 1 0,50%
Human Resources Director 2 0,99%
IT Director 2 0,99%
Managing Director 56 27,72%
Marketing Director 4 1,98%
Operations Director 14 6,93%

5.2 Reliability of the measuring instrument

In order to assess the internal consistency between the items of the measuring instrument, Cronbach
alpha coefficients were calculated (Page & Meyer, 2000:292). The greater the Cronbach alpha
coefficient is, the more reliable the scale. George and Mallery (2003:231) provide the following rules
of thumb: “a > .9 — Excellent, a > .8 — Good, a > .7 — Acceptable, a > .6 — Questionable, a > .5 —
Poor, and a < .5 — Unacceptable”. The descriptive statistical analysis produced the results depicted in
Table 1, and reflects the sample size (n), the mean (X), standard deviation (o), coefficient of variance

(CV), skewness (Skp), kurtosis (2), and Cronbach’s alpha (o).

All n = 202 responses were used to determine the reliability of the factors (refer to Table 3). The
results indicate that all three of the variables used in this study to measure cognitive disposition have
acceptable reliability (aligning with Oosthuizen (2022)), with Cronbach Alpha values above the
customary cut-off value of 0.70 suggested for internal consistency (Nunnally & Bernstein, 1994:265).
Hypothesis 1 (H") can thus be accepted.

Table 3: Results of the descriptive statistics n = 202

Independent variables n X Cv c Skp B2 o
Episteme-Analytical 202 | 495 | 085 | 093 | -022 | -023 | 0.79
Intelligence

Techne-Inventive Intelligence 202 5,07 0,86 0,93 -0,55 0,34 0,77




Phronesis-Synergic Intelligence | 202 | 5,72 | 0,47 | 0,68 | -0,58 | 0,62 | 0,93 |

5.3 Relationship between the variables

To investigate the interrelationship between the three wvariables, namely Episteme-Analytical
Intelligence, Techne-Inventive Intelligence, and Phronesis-Synergic Intelligence the Pearson product
moment correlation coefficients (r) were calculated and are presented in Table 4 (refer to Field, 2005).
Factor scores for each participant were computed as the average of all items contributing to the

relevant factor.

In order to determine whether the effect of the relationship between two variables is significant, the
size of the effect should be measured. Effect sizes are useful because they provide an objective
measure of the importance of an effect (Field, 2005:32). A correlation coefficient of 0 indicated that
there is no linear relationship, and a value of 1.00 means that there is a perfect relationship. Cohen
(1992:155-159) gave the following widely accepted guidelines about the interpretation of effects: r =
0.10 (small effect), r = 0.30 (medium effect) and r = 0.50 (large effect).

Table 4: Results of the Pearson product moment correlation coefficients () between variables

Episteme- . Phronesis-

. Techne-Inventive ]
Analytical Intellizence Synergic

Intelligence g Intelligence

Eplstf:me-Analytlcal 1,000 0,868 0,652*
Intelligence

Techne-Inventive Intelligence 0,868* 1,000 0,687*
Phronesis-Synergic Intelligence 0,652* 0,687* 1,000

*Correlation is significant at the 0.01 level (2-tailed).

The results in Table 3 indicate that there are statistically significant (p < 0.01) correlations between all
the variable combinations, and based on Cohen’s guidelines (Cohen, 1992:155-159), Hypothesis 2
(H?) can thus be accepted.

5.4 Comparing the mean differences between variables for demographic variables

The differences in the means of the intelligence domains, namely Episteme-Analytical Intelligence,
Techne-Inventive Intelligence, Phronesis-Synergic Intelligence, for the demographic variable ‘gender’
of the participating respondents were examined by independent t-tests (p-values) and effect sizes (d-

values).

Statistical significance tests have the tendency to yield small p-values (indication of significance) as
the size of the data set increases. The effect size, however, is independent of sample size and is a
measure of practical significance (Ellis & Steyn, 2003: 51). In this study, the recommendations will,
therefore, be based on the findings of the effect sizes (d-values). These effect sizes (d) will be
interpreted, according to Cohen’s guidelines, as follows: small effect (d = 0.2), medium effect (d =

0.5) and large effect (d = 0.8). Results with medium effects can be regarded as visible effects and with



d > 0.8 as practically significant, since it is the result of a difference having a large effect (Field, 2005:
32; Ellis & Steyn, 2003: 51-53; Thompson, 2001: 80-93; Cohen, 1992: 155-159). Table 5 shows the
relationships between the three variables and the demographic variables male and female respectively,

with the mean (X), standard deviation (s), independent t-test (p-value) and effect sizes (d-value).

Table 5: Results of the differences in means between the variables for the demographic male

and female.

Male Female Comparison
Variable n X s n X s D d
Episteme-Analytical Intelligence 142 | 490 | 0,89 | 60 | 5,06 | 0,98 | 0,26 | 0,18
Techne-Inventive Intelligence 142 | 5,06 | 090 | 60 | 5,09 | 0,99 | 0,81 | 0,04
Phronesis-Synergic Intelligence 142 5,68 | 0,70 | 60 | 583 | 0,65 | 0,16 | 0,21

Statistically significant at the p = 0.05 level (2-tailed)

The results indicated no statistically significant difference (p < 0.05) in the mean values between the
scores of male and female with regard to the variables. Similarly, no practical significant difference
could be determined. The results indicate that, although the average scores for males and females
differ in all of the variables, there are not practically significant difference between the perceptions of
males and females regarding the variables. Based on Cohen’s guidelines (Cohen, 1992:155-159),
Hypothesis 3 (H?) can thus not be accepted, and therefore rejected.

6. Discussion

Of the three intelligence domains, South African managers rated themselves highest in Phronesis-
Synergic Intelligence (X = 5,72), considering themselves between ‘usually’ and ‘very frequently’
engaging in the behaviours described, and lowest in Episteme-Analytical Intelligence (X = 4,95),
indicating between ‘occasionally’ and ‘usually’ engaging in the behaviours described. Techne-
Inventive Intelligence (X = 5,07) also rated moderate engagement in the behaviours described. The
collective cognitive disposition mean was calculated at X = 5,25 with standard deviation s = 0,92 and
Cronbach a = 0,89. Collectively, South Africa’s top-management practitioners’ rate moderately in
relation to the requisite cognitive disposition (intellectual character) to effectively navigate
transformation in the digital era as depicted in Figure 3. If the outer line at ‘7’ of the scale (almost

always) is the desired state, the gap is evident, and signalling the need for improvement.
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Figure 3: Representation of South African top-managers’ collective cognitive disposition.

This paper reported the reliability of the instrument, thereby confirming the validity thereof as
espoused in the results or the PLS-SEM procedures conducted by Oosthuizen (2022), during which

direction of causality and the influence of variables on the bivariate correlation were determined.

Statistical analysis revealed both statistically and practically significant correlations among the three
variables, Episteme-Analytical Intelligence, Techne-Inventive Intelligence, and Phronesis-Synergic
Intelligence) based on respondents’ data. This means the relationships observed between pairs of
variables are not only unlikely to have occurred by chance (statistical significance) but also carry real-
world relevance (practical significance), i.e., Episteme-Analytical Intelligence and Techne-Inventive
Intelligence (» = 0,868), Episteme-Analytical Intelligence, and Phronesis-Synergic Intelligence (» =

0,652), and, Techne-Inventive Intelligence and Phronesis-Synergic Intelligence (» = 0,687).

In terms of comparing the mean differences in scores between Episteme-Analytical Intelligence,
Techne-Inventive Intelligence, and Phronesis-Synergic Intelligence for the demographic variable, no
statistical or practical significant difference could be determined between the male and female

demographic.

The volatility, uncertainty, complexity and ambiguity spawned by the digital era’s shifts demand
leaders and management practitioners to reinvent themselves. The triarchic theory of cognitive
disposition to effectively navigate the digital era and beyond serves as the ideal framework for
reinventing oneself and realigning oneself to meaningfully contribute to addressing South Africa’s
challenges in the 4IR/5IR era. Table 6 below summarises the essence of the three domains and their

subdomains.

Table 6: The triarchic leadership cognitive disposition to navigate the digital era

Episteme-Analytical
Intelligence

Techne-Inventive
Intelligence

Phronesis-Synergic
Intelligence

Complexity Intelligence:
Recognising and resolving

Futures intelligence:
Planning based on a view of

Emotional intelligence:
Understanding and managing




gaps, achieving ill-defined
goals, and integrating
perceptual processes to
navigate complex
environments.

the future and anticipating
change, considering scenarios
in relation to probability,
plausibility, possibility, and
preferability.

own emotions and those of
others, fostering positive
relationships and
organisational resilience.

Inquiry Intelligence: Self-
directed lifelong learning,
creating a learning culture, and
unlearning and relearning.

Adaptive intelligence:
Adapting to unexpected
situations, tolerating
uncertainty, and strategically
reorientating the organisation.

Ethical intelligence: Making
fair, principled decisions while
promoting ethical conduct and
creating an ethical work
environment.

Critical Intelligence:
Thinking reflectively, applying
standards, analysing
arguments, and using logic and
reasoning to identify the
strengths and weaknesses of
alternative solutions.

Creative intelligence:
Generating new and useful
ideas, promoting them for
approval, and creating a
culture of experimentation.

Collaborative intelligence:
Collaborating effectively,
sharing knowledge, and
engaging diverse stakeholders,
driving positive change and
achieving common goals.

The Episteme-Analytical
subdomains are crucial for
leaders seeking to navigate
complex and ever-changing
environments, make informed
decisions, and succeed in a
constantly evolving world.

The Techne-Inventive
subdomains are critical for
leaders to navigate the ever-
changing business landscape
and lead their organisations to
better prepare for the future,
adapt to unexpected changes,
and promote innovation and
creativity in their teams.

The Phronesis-Synergic
subdomains collectively
enable leaders to navigate
complex challenges, inspire
and motivate others, and foster
a culture of trust, empathy, and
collaboration in an
increasingly interconnected
and dynamic world.

Source: Author’s own construction

7. Recommendations

The following practical recommendations are subsequently proposed:

7.1 Individual level

o Self-assessment: Management practitioners should use the self-assessment instrument to evaluate

their competencies across the three domains of Episteme-Analytical Intelligence, Techne-

Inventive Intelligence, and Phronesis-Synergic Intelligence. This can help identify specific areas

for improvement, providing a baseline for development plans.

e Personalised development plans: Based on the results of self-assessments, managers should

create personalised development plans that focus on enhancing specific subdomains. For example,

a manager with lower scores in complexity intelligence might benefit from training in systems

thinking and problem-solving.

e Continuous learning: Encourage a culture of lifelong learning through continuous professional

development courses, certifications, and workshops. Managers should engage with both formal

education and informal learning opportunities, such as MOOCs, webinars, and professional

networks.

7.2 Team and organisational level




Developmental programmes: Organisations should design and implement developmental
programmes tailored to enhance the Triarchic Leadership competencies. This could include
training sessions, mentorship programmes, and collaborative workshops that focus on specific
skills such as adaptive intelligence and ethical decision-making.

Feedback mechanisms: Establish robust feedback mechanisms where managers can receive
regular, constructive feedback from peers and subordinates. 360-degree feedback systems can
provide a comprehensive view of a manager’s strengths and areas for improvement, fostering a
culture of continuous growth.

Collaborative learning environments: Promote collaborative learning environments within
organisations. Cross-functional teams and inter-departmental projects can encourage managers to
apply and refine their collaborative and creative intelligence, fostering innovation and synergy.
Leadership workshops and retreats: Conduct regular leadership workshops and retreats
focusing on the integration of Episteme-Analytical, Techne-Inventive, and Phronesis-Synergic
intelligences. These immersive experiences can help leaders reflect on their practice, share

insights, and develop holistic strategies to tackle complex challenges.

7.3 Strategic organisational initiatives

Strategic dialogues on 4IR/5IR: Integrate discussions on 4IR and 5IR into the strategic dialogue
of the organisation. This involves recognising and adapting to the technological advancements
and human-centric trends that define these eras. Leaders should be encouraged to anticipate future
trends and develop forward-thinking strategies.

Innovation labs and incubators: Establish innovation labs and incubators within the
organisation to foster a culture of experimentation and creative problem-solving. These platforms
can provide managers with the resources and support to explore new ideas and implement
innovative solutions.

Ethical leadership initiatives: Promote ethical leadership through dedicated initiatives and
training programmes. These should focus on developing emotional and ethical intelligence,
ensuring that managers are equipped to make principled decisions and foster an ethical
organisational culture.

Succession planning: Implement comprehensive succession planning strategies that identify and
develop future leaders within the organisation. This ensures continuity in leadership and prepares
the organisation for future challenges by having a pipeline of well-prepared leaders.

Employee empowerment programmes: Design programmes that empower employees at all
levels to contribute to the organisation’s goals. This can involve providing opportunities for
professional development, encouraging innovation, and fostering an inclusive culture where

diverse perspectives are valued.



7.4 Technology and Tools

e Utilisation of Al and analytics: Leverage Al and analytics tools to gain insights into leadership
performance and development needs. These technologies can help in identifying patterns,
predicting future trends, and providing personalised development recommendations.

o Digital learning platforms: Invest in digital learning platforms that offer a wide range of courses
and resources tailored to developing the Triarchic Leadership Mindset. These platforms can
provide flexible, on-demand learning opportunities that cater to the busy schedules of top-
management practitioners.

e Gamification of training programmes: Incorporate gamification techniques into training
programmes to increase engagement and motivation. Gamified learning experiences can make the
development of leadership skills more interactive and enjoyable, thereby enhancing retention and

application.

By implementing these recommendations, organisations can enhance the leadership capabilities of
their top-management practitioners, ensuring they are well-equipped to navigate the complexities of

the 4IR and SIR landscapes.
8. Limitations

This study, while providing valuable insights into the cognitive dispositions of South African top-
management in the context of the 4IR/5IR, has several limitations. Firstly, the sample size, although
adequate for initial analysis, may not fully represent all top-management practitioners in South Africa.
Future research should aim for a larger and more diverse sample to enhance the generalisability of the
findings. Secondly, the reliance on self-reported data introduces potential bias, as participants may
overestimate or underestimate their cognitive dispositions. To mitigate this, future studies could

triangulate self-reports with peer assessments or objective performance metrics.

Another limitation is the cross-sectional design of the study, which restricts the ability to infer
causality. Longitudinal studies are recommended to provide deeper insights into how cognitive
dispositions evolve over time and in response to specific interventions or changes in the business
environment. Additionally, while the study covers various sectors, it does not delve deeply into
sector-specific variations in cognitive dispositions. Future research could explore how different
industries may require distinct leadership competencies, thereby offering more tailored

recommendations.
9. Suggestions for future research

To build on the current study, several suggestions for future research are proposed. Longitudinal

studies should be conducted to examine the evolution of top-management cognitive dispositions,



particularly in response to technological advancements and strategic shifts. Comparative studies could
also be valuable, comparing cognitive dispositions of top-management across different countries or
regions to understand cultural and contextual influences on leadership in the 4IR/5IR. Moreover,
intervention-based research is recommended to develop and test specific programmes aimed at
enhancing cognitive dispositions, such as training programmes or workshops, and evaluate their

effectiveness.

Sector-specific analyses are also suggested to investigate how cognitive dispositions impact
organisational performance in different industries. This approach can provide more nuanced and
actionable recommendations for leadership development. Employing a mixed-methods research
design could further enrich the understanding by combining quantitative data with qualitative insights,
illustrating how cognitive dispositions manifest in real-world leadership scenarios. Finally, future
research should explore the role of emerging technological tools, such as Al-driven decision support
systems, in shaping and enhancing the cognitive dispositions of top-management, potentially offering

new pathways for leadership development in the digital era.
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