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A theoretical model of cognitive processes



Performance processes
Problem-solving and conceptualisation, at its core, relies on a person’s memory

capacity, or the capability to store and recall previously acquired knowledge and

experiences.

Exploration processes are dependent on the recall of related information and a

frame of reference to guide the process of investigation.

Once relevant aspects have been identified these issues need to be analysed, or

pulled apart in order to identify the building blocks and their interrelationships in a

precise, accurate, rule-based and systematic manner.

The person’s understanding of the issue is structured in a coherent and

meaningful manner. This may involve the conceptualisation, formulation and

representation of the information involved.

The way in which an issue is understood and represented, however, may need to

be changed, transformed, and recontextualised to generate a new solution to a

problem or challenge.



The holonic structure of the processing model

Memory

Exploration

Analysis

Structuring

Transformation

Metacognition

Transformation: 

Transfer, restructure, 
logical reasoning, lateral 

creation

Metacognition: Self-awareness, 

self-monitoring, learn, strategise, 
use judgement and intuition

 Exploration: Search, 

scan, focus, investigate, 
clarify, hypothesize, 
discriminate, select

Memory: Retention, 

recall, internalisation, 
automation

Analysis: Differentiate 

(break-up), compare, 
apply rules, identify 

relationships

Structuring: Categorise, 

order, group, generalise, 
integrate, represent, 

abstract,  conceptualise



Metacognition

The complete thinking process is, however, highly integrated and neither of

a linear nature nor does it reflect a strict hierarchy or, structured stages and

phases.

The performance processes are guided by metacognitive awareness and

the conscious or automatic application of metacognitive guidelines.

Metacognition is an “executive function”.

Metacognition reflects self-awareness in the form of internalised criteria or

questions related to the relevance, clarity, accuracy, comprehensiveness,

coherence, purposefulness and contextualisation of the processes and

information involved.



The Metacognitive criteria guiding each process



Research findings

- Linear structural equation modelling to compare 

the model to the data to determine construct    
validity of the specified processes (using Lisrel, 
Mutmum, Ramona)

- Convergent and discriminant validity 

- Data fits the model 0.9 



Cognitive styles
B

A
L
A

N
C

E
D

 

 

The tendency to be flexible, use a 
variety of analytical and holistic 
approaches combined with a 
learning orientation. 
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The tendency to seek stimulation and 
acquire skill and understanding for the 
purpose of adaptation, growth, mastery. 
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The tendency to see the big picture 
whilst being aware of the relevant 
subcomponents and their 
interconnections. 
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The tendency to apply rules, work 
systematically, break the whole into 
subcomponents and identify 
interrelationships between components. 

  

 
 

  
 

Response tendencies in the application of performance and metacognitive

processes, can be referred to as Cognitive Style, for example:



Assessment of cognitive processes

- Automated and online simulation exercises 
- externalise and track a person’s thinking processes in 

terms of thousands of measurement points and feedback 
loops

- which are algorithmic interpretation by expert systems 
- to indicates a person’s: 

- stylistic preferences 
- learning potential (cognitive modifiability)
- complexity preferences and capabilities
- suitability for particular work environments / career 

fields developmental guidelines 
- overall cognitive profile



Assessment tools

The assessment tools in question are the:

Cognitive Process Profile (CPP)

Learning Orientation Index (LOI)



The LOI



LOI: Structuring information



Cognitive mode

Logic

Driven

Preference for: applied knowledge, logical arguments, professional

expertise, critical evaluation, and business or professional

strategies.

Ideas 

Driven

Preference for: creation, innovation, conceptualisation,

philosophical and theoretical information, vagueness, strategy,

expression.

Knowledge 

Driven

Preference for: technical-specialist and theoretical information in

structured/familiar environments; Professional, Academic,

Operational applications.

Challenge 

Driven

Preference for: fast changing, stressful, exciting, innovative,

learning and strategic contexts. Seek continuous stimulation.



LOI: Complexity preferences

LOI sample report latest.pdf
LOI sample report latest.pdf


Cognitive processes



Metacognitive criteria



Development of cognitive competence

Assessment reveals underlying developmental areas in terms of

cognitive functioning

Cognitive training is conducted using domain specific content combined

with metacognitive criteria.

Metacognitive skills training can be integrated with the delivery of any

subject-related field, at any level of education as well as in the work

context, using a manageable number of critical metacognitive criteria



Development of cognitive competence

But How?

The role of the mediator: facilitate internalisation and application of

metacognitive criteria via:

 integrate metacognitive criteria with delivery of domain

knowledge – the “How”, not just the “What”

 Make it very interesting (focus on fields of interest)

 Transfer concepts to everyday challenges (make it practical)

 Repetition of metacognitive criteria / “voices”

 Allocate these “voices” to learners (“I’m the voice of

relevance”)

 Ensure active participation of learner (co-facilitator)

 Ensure success experience & reinforcement
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RELEVANCE 
Select and focus on pertinent 
information. 
Typical questions to ask yourself: 
“Am I not focusing on irrelevant information?” 
“Is this aspect important?” 
“Is this not confusing the matter?” 
“Have I taken all relevant information into 
consideration?” 

 

CLARITY 
Distinguish between clear and vague bits 
of information in order to enhance your 
understanding of the situation. 
Typical questions to ask yourself: 
“Which facts or bits of information will shed more 
light on this matter?” 
“What aspects are still vague and need further 
investigation?” 

 

ACCURACY 
Deal with information in a precise and 
correct manner. 
Typical questions to ask yourself: 
“Which elements am I working with here and 
what are their exact specifics?” 
“Do I have evidence to support my ideas?” 
“Are my assumptions not colouring my view on 
this matter?” 

 

Thinking Skills Training: tools for metacognitive awareness

Is this relevant? Is it clear? Is it accurate?
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Metacognitive criteria
 

LEVEL OF ABSTRACTION 
Ascertain the appropriate level of 
abstraction at which the issue should 
be approached. 
Typical questions to ask yourself: 
“How far is this formulation removed from the 
concrete reality?” 
“Should I be more general or be more 
specific?”  

 

PURPOSEFULNESS 
Keep the aim / goal in mind. 
Typical questions to ask yourself: 
“Why am I focusing on this issue?” 
“What am I trying to achieve?” 
“Have I considered all possibilities for 
changing the structure or are there alternative 
ways of achieving the same goal?” 
 

 

APPROPRIATENESS & 
APPLICABILITY 

Ensure that the solution fits the 
problem. 
Typical questions to ask yourself: 
“How can I adapt existing solutions to meet 
new requirements?” 
“Is this a feasible / viable / realistic / practical 
solution to the problem at hand?” 
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