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Abstract 

Bloom’s Taxonomy of educational objectives is a commonly used framework for scaffolding learning 

outcomes. However, even following its revision in 2001 it is insufficient for the categorisation of the wide range 

of interpersonal and professional skills required for success in modern workplaces. 

As part of the development of an international professional accounting competency framework, the 

team developed an extension to Bloom’s Taxonomy (Revised), which was used to identify the units of 

knowledge and cognitive processes associated with the demonstration of each competency. This information 

was then used to develop a framework for assessment development and appraisal, linked to the European 

Learning Model (ELM) list of Assessment types. 

Bloom’s Extended Taxonomy Revised (BETR) is currently being used at all stages of the lifelong 

learning process, including the specification of competency frameworks and competency-based professional 

recognition, the specification of assessments, the appraisal of educational programs and review of evidence of 

learning for the Recognition of Prior Learning and Experience. 

  



 

 

3 

Introduction 

Over recent years, increased availability of distance and online learning products, particularly for 

professional education, has improved access and flexibility. By engaging with a broad and varied marketplace 

of learning products, learners can design personalised learning journeys that best meet their personal, 

professional, and educational needs. However, the variety of products on offer, with disparate approaches to 

learning and assessment design, can limit recognition of credentials and programs, making it difficult to 

understand how they can be “stacked” into a coherent and useful learning pathway. By explicating the kinds of 

knowledge that a learner may engage with and the activities that they are expected to perform with these units of 

knowledge, taxonomies of learning are a potential solution to this problem. Commonly used to structure 

learning outcomes and programs, predominately in primary and secondary schooling, they are a feature of many 

educator development programs. As a result, the Cognitive domain of Bloom’s Taxonomy (Bloom, 1956), as 

developed further in its 2001 Revision (Anderson & Krathwohl, 2001), is a common tool for educators around 

the world. 

However, application of existing taxonomies of educational objectives to common kinds of distance 

learning, those that address the skills required for effective functioning in the modern world, is complicated. 

These skills are often highly interpersonal, intrapersonal, and critical, requiring the synthesis and interpretation 

of experiences that may be difficult to externalise; this is particularly the case when considering those skills and 

abilities required for effective professional functioning. As a result, those taxonomies that currently exist are 

inadequate for application to tertiary and professional learning, leading to difficulties in teaching, developing, 

and assessing these skills. 

This problem became apparent to us during the recent development of an international competency 

framework for accounting professionals, in which many of the daily activities that professionals described relied 

on skills that could not be effectively described using existing taxonomies. The difficulty in effectively 

describing these skills hampered the ability of users of the framework to design distance learning programs and 

assess existing Initial and Continuing Professional Development (IPD/CPD) programs against the competency 

framework. 

To address this problem, we have developed an extension to Bloom’s Taxonomy which can be used to 

more effectively describe skills and abilities and guide the development and appraisal of assessment activities. 

Existing Taxonomies of Teaching and Learning 

Bloom’s Taxonomy (1956) 

Originally published in 1956, the Cognitive Domain of Bloom’s Taxonomy of Educational Objectives 

(commonly referred to as Bloom’s Taxonomy) describes a set of types of cognitive knowledge, abilities, and 

skills commonly seen in educational and assessment programs (Bloom, 1956). Primarily aimed at the 

development of clear and unambiguous learning objectives and outcomes, the authors also discuss approaches to 

measurement that may be most applicable to these objectives, organised by their place in the taxonomy. 

Bloom’s Taxonomy presents six classes of behaviours that may be targeted by learners, each with one 

or more subclasses. Each of these classes correspond to a process that a learner may apply to the information in 

front of them, organised from the simplest to the most complex. The order provided by the authors is a loose 

hierarchy, in which the ability to use the processes at the lower levels is generally considered necessary to 

enable processes further up the hierarchy. It should be stressed, however, that the authors are clear that the 

ordering can be subject to contextual factors associated with the application of the skill, making variations in the 

order reasonable. Table 1 presents the levels of Bloom’s Taxonomy, from simplest to most complex, with 

definitions as presented in Bloom (1956, pp. 201-207). 

 

1.00 Knowledge: “The recall of specifics and universals, […] of methods and processes, or […] of a 

pattern, structure, or setting” 

1.10  Knowledge of specifics 

1.11   Knowledge of terminology 

1.12   Knowledge of specific facts 

1.20  Knowledge of ways and means of dealing with specifics 

1.21   Knowledge of conventions 

1.22   Knowledge of trends and sequences 

1.23   Knowledge of classifications and categories 

1.24   Knowledge of criteria 

1.25   Knowledge of methodology 
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1.30  Knowledge of the universals and abstractions in a field 

1.31   Knowledge of principles and generalisations 

1.32   Knowledge of theories and structures 

2.00 Comprehension: “Understanding or apprehension such that the individual knows what is being 

communicated and can make use of the material or idea being communicated without 

necessarily relating it to other material or seeing its fullest implications” 

2.10  Translation 

2.20  Interpretation 

2.30  Extrapolation 

3.00 Application: “The use of abstractions in particular and concrete situations” 

4.00 Analysis: “The breakdown of a communication into its constituent elements or parts such that 

the relative hierarchy of ideas is made clear and/or the relations between the ideas expressed are 

made explicit” 

4.10  Analysis of elements 

4.20  Analysis of relationships 

4.30  Analysis of organisational principles 

5.00 Synthesis: “The putting together of elements and parts so as to form a whole” 

5.10 Production of a unique communication 

5.20  Production of a plan, or a proposed set of operations 

5.30  Derivation of a set of abstract relations 

6.00 Evaluation “Judgements about the value of material and methods for given purposes” 

6.10  Judgements in terms of internal evidence 

6.20  Judgements in terms of external criteria 

Table 1 - The Cognitive domain of Bloom's Taxonomy (1956) 

Bloom’s Taxonomy (Revised) (2001) 

While Bloom’s Taxonomy (1956) is useful as a way of organising educational objectives, it combines 

the processes being applied to information (e.g. recall of a unit of information) with the kind of information 

undergoing this process (e.g. the terminology applicable to an area of study). To address this, a revision of the 

Taxonomy was developed that classifies objectives along two dimensions: the type of Knowledge being 

manipulated, and the Cognitive Process being applied to that knowledge (Anderson & Krathwohl, 2001). These 

two axes then form a two-dimensional table that allows educational objectives to be classified. The Cognitive 

Process dimension maps approximately to Bloom’s original categories, although with the reversal of Synthesis 

and Evaluation; the Knowledge dimension organises information into four major domains, each with 

subdomains. These are shown in Table 2. 

 

Cognitive Process Dimension 

1 Remember: “Retrieve relevant knowledge from long-term memory” 

1.1  Recognising 

1.2  Recalling 

2 Understand: “Construct meaning from instructional messages, including oral, written, and 

graphic communication” 

2.1  Interpreting 

2.2  Exemplifying 

2.3  Classifying 

2.4  Summarising 

2.5  Inferring 

2.6  Comparing 

2.7  Explaining 

3 Apply: “Carry out or use a procedure in a given situation” 

3.1  Executing 

3.2  Implementing 

4 Analyse: “Break material into its constituent parts and determine how the parts relate to one 

another and to an overall structure and purpose” 

4.1  Differentiating 

4.2  Organising 

4.3  Attributing 
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5 Evaluate: “Make judgements based on criteria and standards” 

5.1  Checking 

5.2  Critiquing 

6 Create: “Put elements together to form a coherent or functional whole; reorganise elements into 

a new pattern or structure” 

6.1  Generating 

6.2  Planning 

6.3  Producing 

Knowledge Dimension 

A Factual Knowledge: “The basic elements students must know to be acquainted with a discipline 

or solve problems in it” 

AA  Knowledge of terminology 

AB  Knowledge of specific details and elements 

B Conceptual Knowledge 

BA  Knowledge of classifications and categories 

BB  Knowledge of principles and generalisations 

BC  Knowledge of theories, models, and structures 

C Procedural Knowledge: “How to do something, methods of inquiry, and criteria for using skills, 

algorithms, techniques, and methods” 

CA  Knowledge of subject-specific skills and algorithms 

CB  Knowledge of subject-specific techniques and methods 

CC  Knowledge of criteria for determining when to use appropriate procedures 

D Metacognitive Knowledge: “Knowledge of cognition in general as well as awareness and 

knowledge of one’s own cognition” 

DA  Strategic knowledge 

DB  Knowledge about cognitive tasks, including appropriate contextual and conditional 

knowledge 

DC  Self-knowledge 

Table 2 - Bloom's Taxonomy (Revised) (2001) 

 

Like the original, the authors supply guidance on the design and use of assessment based on 

appropriately designed and categorised learning outcomes, with multiple worked examples of learning 

activities, objectives, and assessments. 

Professional Learning 

Much of the learning and development undertaken in professional settings is likely to be self-directed 

(as the result of specific challenges arising in the professional’s practice), and provided by organisations other 

than educational institutions, such as special interest groups, industry bodies, private training providers, or 

employers (Forsberg & Wermke, 2012; Kranak et al., 2022). Like formal education in traditional institutional 

settings, these programs are often structured around learning outcomes that form the basis of their accreditation 

by professional associations. Generally speaking, this accreditation requires the learning outcomes of the 

program to address one or more elements of the professional association’s prescribed body of knowledge or 

competency framework. 

Professional education programs often address non-technical or peri-technical activities undertaken by 

professionals, involving a diffuse set of interpersonal and intrapersonal abilities that contribute to their 

effectiveness as professionals (Mahvar et al., 2020; Roongruangsee et al., 2021; Syarif et al., 2020). For 

example, a general physician, in addition to using their medical knowledge to assess, diagnose, and manage a 

patient, also requires high-level communication and problem-solving skills to take an effective patient history, 

counsel the patient on management, and make appropriate referrals to specialists. While the addition of the 

knowledge dimension in Bloom’s Taxonomy (Revised) hints towards these types of learning outcomes and 

knowledge, it does not deal with them explicitly. These forms of knowledge provide the basis of interpersonal 

and intrapersonal skills that can be difficult to externalise and address. Nonetheless, these kinds of skills are 

increasingly recognised in professional competency frameworks and are consequently more common in 

professional education programs. 

Objectives 



 

 

6 

The application of existing taxonomies to the development and standardisation of professional 

competency frameworks may support the incorporation of higher-order learning outcomes within competency-

based professional education programs. The present study was conducted in the context of developing a 

competency framework for a major Australian accounting professional association, to address the following 

research questions: 

1. What modifications to Bloom’s Taxonomy (Revised) are necessary to effectively describe the breadth of 

competencies present in a professional competency framework? 

2. How can the modified taxonomy be used to support development of assessments for use in Initial and 

Continuing Professional Development programs? 

Methodology 

The methodology used to develop the competency framework leading to the focus of this paper was 

inspired by a Grounded Theory approach, in which a predictive model of a topic is developed from the 

experiences of a target population. Initially, open ended qualitative interviews with over 50 accountants were 

combined with an extensive review of 19 existing competency frameworks. This initial work yielded a set of 

approximately 2500 potential professional competency statements covering technical, transdisciplinary, and 

professional skills. To refine the scope of this list, a series of Delphi Reviews were then conducted with 

members of the professional association. In collating the list of competency statements, it became clear that, 

across the different topic areas, the required depth of knowledge, ability, and skill accountants required varied 

significantly. For example, while a professional accountant may require competencies in cyber-security, these 

competencies were relatively basic in comparison to some of the technical accounting competencies.  

Several methods were explored to assign meaningful categories to the competency statements, 

including the Dreyfus model of skill acquisition (Dreyfus & Dreyfus, 1980), the four stages of competence 

(DePhillips et al., 1960, p. 69), the Structure of the Observed Learning Outcome (SOLO) taxonomy (Biggs & 

Collins, 1982), and the Model of Hierarchical Complexity (Commons et al., 1998). After some experimentation, 

Bloom’s Taxonomy (Revised) gave the categorisation that seemed likely to be the most meaningful in the 

application domain, as well as the most readily applied by educational professionals. 

During the application of Bloom’s Taxonomy (Revised), a significant number of competency 

statements did not have an appropriate category available – particularly those underpinning higher-order 

cognitive skills such as critical thinking. Where no category within the existing taxonomy could be found, the 

research team discussed additional categorisations that may be more effective and tested each of these new 

categorisations against the data. Through an iterative process of testing and refinement, a modest extension of 

Bloom’s Taxonomy (Revised) was developed, that the team called Bloom’s Extended Taxonomy Revised 

(BETR). 

This enabled the team to code each competency in the new framework for both its cognitive and 

knowledge dimension, ensuring that competency statements matched the required level of skill identified 

through the Delphi review. 

It also emerged during this process that the taxonomic categorisation of each competency was a useful 

guide to the preferred kinds of assessment, and so a further matrix was developed to map classified 

competencies to kinds of assessment likely to allow a learner to demonstrate them. 

Results 

Extended Taxonomy 

In extending the existing taxonomy, the existing Cognitive Process dimension was left largely 

unchanged except for the addition of an elementary level below ‘Remember’, labelled Observe and defined as 

"Use the senses to identify the presence of knowledge in an external stimulus and record this knowledge in 

memory for later retrieval (e.g. Observe the results of an experiment)". We retained the structure and numbering 

of the existing dimensions, with the specifications that, (1) while an ordering between the levels may generally 

be considered, no ordering should be considered within each level of the taxonomy, and (2) that no ordering 

should be inferred between levels 4, 5, and 6. This decision was based on the need to accommodate a wide 

range of contextual applications for the competencies. 

When categorising competencies along the Knowledge Dimension, competencies frequently 

incorporated multiple kinds of knowledge, which then need to be combined or compared through the associated 

cognitive processes. As a result, rather than competencies themselves being categorised along the knowledge 

dimension, it was more useful to define individual units of knowledge inherent in each competency, which we 

called Artefacts. Each artefact is then categorised individually according to the taxonomy. While this results in a 
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more complex decomposition and characterisation for each competency, it enables a more fine-grained 

description of the competency, reducing confusion and improving transferability between contexts. 

The primary difficulty that was encountered when assigning artefacts to the existing knowledge 

domains arose most obviously when attempting to characterise interpersonal and intrapersonal competencies. 

These competencies often involve epistemic cognitive knowledge, particularly knowledge of the self, others, 

and the ways in which culture and personal behaviours interact to form paradigms. Rather than simply including 

all these kinds of knowledge under the existing title of “Metacognitive Knowledge”, we have added a fifth 

broad category, “Epistemic Knowledge”, moved Self-knowledge into this category, and added two more 

domains: Other-knowledge and Paradigmatic knowledge. These categorise awareness of others’ cognitive and 

emotional states and how these interact to form culture; and the assumptions underpinning patterns of thought, 

behaviour, and decision-making respectively. 

We also found the distinction between “Knowledge of criteria” and “Strategic knowledge” not clearly 

defined. The determination and application of criteria as part of a decision-making process is per se a strategic 

process involving knowledge of the potential requirements, processes, and impacts of a decision, and so we 

have found it more useful to combine these two knowledge domains into one, at the Metacognitive level. The 

updated taxonomy is shown in Table 3.
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Code Name Description Examples 

0 Observing Use the senses to identify the presence of knowledge 
 

0.0 Observing Use the senses to identify the presence of knowledge in an external stimulus and record 

this knowledge in memory for later retrieval 

Observe the results of an experiment 

1 Remembering Retrieve relevant knowledge from long-term memory  

1.1 Recognising Locate knowledge in long-term memory that is consistent with presented material Recognise the dates of important events in history 

1.2 Recalling Retrieving relevant knowledge from long-term memory Recall the dates of important events in history 

2 Understanding Construct meaning from instructional messages, including oral, written, and graphic 

communication 

 

2.1 Interpreting Changing from one form of representation (e.g. numerical) to another (e.g. verbal) Paraphrase important speeches and documents 

2.2 Exemplifying Finding a specific example or illustration of a concept or principle Give examples of various artistic painting styles 

2.3 Classifying Determining that something belongs to a category Classify observed or described cases of mental 

disorders 

2.4 Summarising Abstracting a general theme or major point(s) Write a short summary of the event portrayed on a 

video tape 

2.5 Inferring Drawing a logical conclusion from presented information In learning a foreign language, infer grammatical 

principles from examples 

2.6 Comparing Detecting correspondences between two ideas, objects, and the like Compare historical events to contemporary situations 

2.7 Explaining Constructing a cause-and-effect model of a system Explain the causes of important 18th Century events 

in France 

3 Applying Carry out or use a procedure in a given situation  

3.1 Executing Applying a procedure to a familiar task Divide one whole number by another whole number, 

both with multiple digits 

3.2 Implementing Applying a procedure to an unfamiliar task Use Newton's Second Law in situations in which it is 

appropriate 

4 Analysing Break material into its constituent parts and determine how the parts relate to one another 

and to an overall structure and purpose 

 

4.1 Differentiating Distinguish relevant from irrelevant parts or important from unimportant parts of 

presented material 

Distinguish between relevant and irrelevant numbers 

in a mathematical word problem 

4.2 Organising Determining how elements fit or function within a structure Structure evidence in a historical description into 

evidence for and against a particular 

historical explanation 
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Code Name Description Examples 

4.3 Attributing Determining a point of view, bias, values, or intent underlying presented material Determine the point of view of the author of an essay 

in terms of his or her political perspective 

5 Evaluating Make judgements based on criteria and standards  

5.1 Checking Detecting inconsistencies or fallacies within a process or product; determining whether a 

process or product has internal consistency; detecting the effectiveness of a 

procedure as it is being implemented 

Determine whether a scientist's conclusions follow 

from observed data 

5.2 Critiquing Detecting inconsistencies between a product and external criteria, determining whether a 

product has external consistency; detecting the appropriateness of a procedure 

for a given problem 

Judge which of two methods is the best way to solve 

a given problem 

6 Creating Put elements together to form a coherent or functional whole; reorganise elements into a 

new pattern or structure 

 

6.1 Generating Coming up with alternative hypotheses based on criteria Generate hypotheses to account for an observed 

phenomenon 

6.2 Planning Devising a procedure for accomplishing some task Plan a research paper on a given historical topic 

6.3 Producing Inventing a product Build habitats for a specific purpose 

 

Code Name Description Examples 

A Factual Knowledge The basic elements students must know to be 

acquainted with a discipline or solve 

problems in it 

 

AA Knowledge of terminology Knowledge of the language associated with a 

discipline and the meanings 

associated with those terms 

Knowledge of the alphabet; Knowledge of key accounting terms; Scientific 

terms - like labels for parts of a cell 

AB Knowledge of specific details and 

elements 

Knowledge of the features of objects and 

concepts found within a discipline 

Knowledge of major natural resources in a country; Particular reliable 

sources of information; Knowledge of a particular author and their 

reputation in a field 

B Conceptual Knowledge The interrelationships among the basic 

elements within a larger structure that 

enable them to function together 

 

BA Knowledge of classifications and 

categories 

Knowledge of the groupings used to classify 

elements found within a discipline 

Knowledge of periods of geological time; Knowledge of forms of business 

ownership 
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Code Name Description Examples 

BB Knowledge of principles and 

generalisations 

Knowledge of principles underlying the 

understanding of systems 

Knowledge of the Pythagorean theorem; Knowledge of the law of supply 

and demand 

BC Knowledge of theories, models, 

and structures 

Knowledge of the interrelationships between 

principles enabling the prediction of 

the evolution of systems 

Knowledge of the theory of evolution; Knowledge of parliamentary 

systems 

C Procedural Knowledge How to do something, methods of inquiry, and 

criteria for using skills, algorithms, 

techniques, and methods 

 

CA Knowledge of subject-specific 

skills and algorithms 

Knowledge of particular describable processes 

for achieving a defined goal within a 

discipline 

Skills used in painting with water colours; Skills in taking a patient’s 

temperature; The methods of calculating tax rates 

CB Knowledge of subject-specific 

techniques and methods 

Knowledge of techniques for deriving a 

process for achieving a defined goal 

within a discipline 

Knowledge of interviewing techniques; Knowledge of scientific method; 

Knowledge of time management methods 

D Metacognitive Knowledge Knowledge of cognition in general as well as 

awareness and knowledge of one's 

own cognition 

 

DA Strategic knowledge Knowledge of criteria for determining when 

and how to use skills, algorithms, 

techniques, and methods 

Criteria used to determine when to apply a procedure involving Newton's 

second law; Criteria used to judge the feasibility of using a 

particular method to estimate business costs; Knowledge of the 

use of heuristics in decision-making; The features of research 

methodologies that make them useful for application to particular 

problems 

DB Knowledge about cognitive tasks 

including appropriate 

contextual and conditional 

knowledge 

Knowledge of the nature of cognitive tasks, 

the requirements for their use and 

application, and how these interact 

with varying contexts. 

Knowledge that memorisation may require rehearsal; Knowledge of the 

local and general social and cultural norms for how, when and 

why to employ certain strategies; Knowledge that a primary 

source book may be more difficult to understand than a general or 

popular text 

E Epistemic Knowledge Knowledge of the relationship between 

assumptions, cognition and action 

 

EA Self-knowledge Knowledge of the internal states and 

processes of the self, and the ways in 

which these interact to form 

behaviour and self-concept 

Knowledge that critiquing essays is a personal strength, whereas writing 

essays is a personal weakness; Awareness of one's own level of 

knowledge in relation to a subject 
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Code Name Description Examples 

EB Other-knowledge Knowledge of the cognitive states of others 

and the ways in which these interact 

to form culture and practice 

Knowledge of others' values, goals, and biases, and how these influence 

their decision-making processes; Knowledge of the culture of an 

organisation or team 

EC Paradigmatic knowledge Knowledge of the assumptions underpinning 

recurrent patterns of decision 

making, (including operation of 

professions, methodologies and 

systems) 

Knowledge of the difference between positivist and constructivist 

approaches to knowledge-making; knowledge of the assumptions 

underlying a professional worldview 

Table 3 - Bloom's Extended Taxonomy Revised (BETR) 
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Assessment taxonomy 

While this work was undertaken in the context of developing a competency-based professional 

accreditation system and associated learning program, assessing the level and alignment of the framework to 

existing traditional educational programs was necessary for both accreditation and recognition of prior learning 

(RPL) determinations.  

Traditional (non-competency based) programs use a variety of assessment methods that do not always 

imply a demonstration of the skills associated with the learning outcomes of the course. As such, for both 

accreditation and RPL purposes, assessing these methods requires the determination of whether the described 

assessments adequately determine the ability to demonstrate each competency. Helpfully, the combination of 

cognitive process assigned to a competency and the knowledge domains of its artefacts assists with the 

identification of assessments likely to be effective in enabling a learner to demonstrate the associated 

competency. This reduces the effort required in evaluating a program’s existing assessments and as a guide for 

the development of assessment tasks in the competency-based system. 

A list of nine common types of assessment task was developed. For each task type, its definition is 

followed by its equivalent(s) in the European Union Assessment Type vocabulary, where this exists: 

• Multiple choice questionnaire: a short prompt is presented with a finite list of possible answer options 

from which the learner can select (“quiz”) 

• Short answer question: a learner is presented with a prompt and asked to construct a textual or 

graphical response, without analysis of the material used to construct the response (including some 

“written examination” and “marked assignment” tasks) 

• Essay question: a learner is presented with a prompt and asked to construct a textual or graphical 

response, with analysis of the material used to construct the response (including some “written 

examination” and “marked assignment” tasks) 

• Thesis: a piece of work (often structured as an extended piece of writing or a case study) exploring a 

topic, in which the direction of the work varies dependent on earlier findings or determinations 

(including some “marked assignment”, “project work”, and “artefact assessment” tasks) 

• Interview: an interviewer poses prompts to the learner, either synchronously or asynchronously, with 

subsequent prompts determined based on previous responses (most similar to “oral examination”) 

• Demonstration: the demonstration of a nominated procedure, observed against agreed indicators 

(“practical assessment”) 

• Observation: the observation of defined behavioural indicators 

• Presentation: the presentation of a package of information, often to a group with the opportunity to 

answer questions based on the presented material (“presentation”) 

• Critical reflection: a written or spoken critical reflection on an experience, with focus on the 

intrapersonal experiences associated with that experience (including some “self-assessment” and 

“guided self-assessment” tasks) 

• Learning journal: a written set of reflections on one or more experiences, documenting the quality, 

quantity, and experiential content of those experiences (a kind of “portfolio”) 

These assessment types were organised into a hierarchy, which is shown in Figure 1. In this hierarchy, 

if a particular type of assessment is appropriate for assessing a competency, those types higher than it in the 

hierarchy are as well. 



 

 

13 

 
Figure 1 – Organisation of assessment types. Suitability of an assessment type implies suitability of 

assessment types above it in the hierarchy. 

 

These assessment types were then matched against the various combinations of cognitive process and 

knowledge domain, resulting in Table 4. In each cell, the most desirable assessment types (considering 

simplicity of assessment development and efficiency of delivery) are listed for each combination of cognitive 

process and knowledge domain. These should be considered the simplest suitable assessment types for each 

combination. In general, those assessment types that are acceptable for all artefacts within a competency are 

considered acceptable for that competency, although deviation from this rule of thumb may be considered based 

on the user’s professional expertise. 

It should be noted that some cells in the matrix are blank: competencies requiring these cognitive 

processes and only artefacts in these knowledge domains do not make sense. In these cases, these artefacts do 

not contribute to the relevant assessment type. For example, it does not make sense to define a competency that 

attempts to process purely “Factual” information with an “Apply” process – rather, knowledge of a procedure or 

some epistemic information is required for this competency to be meaningful. This can be used as a quick 

“quality check” for competency definition, ensuring that required knowledge has not been omitted. 



 

 

14 
Knowledge 
Dimension 

Cognitive Process 

1. 
Remember 

2. 
Understand 

3. 
Apply 

4. 
Analyse 

5. 
Evaluate 

6. 
Create 

1.1 1.2 2.1 2.2 2.3 2.4 2.5 2.6 2.7 3.1 3.2 4.1 4.2 4.3 5.1 5.2 6.1 6.2 6.3 

A
. 

F
a

c
tu

a
l 

AA MC 

SA 

MC 

SA 

SA MC 

SA 

MC 

SA 

SA 

Essay 

MC 

SA 

MC 

SA 

Essay 

Essay 

Int 

MC 

SA 

  MC 

SA 

MC 

SA 

SA 

Essay 

Int 

Pres 

SA 

Essay 

Int 

Pres 

SA 

Essay 

Int 

Pres 

   

AB MC 

SA 

MC 

SA 

MC 

SA 

MC 

SA 

MC 

SA 

SA 

Essay 

MC 

SA 

Essay 

MC 

SA 

Essay 

Essay 

Int 

  MC 

SA 

MC 

SA 

SA 

Essay 

Int 

Pres 

SA 

Essay 

Int 

Pres 

SA 

Essay 

Int 

Pres 

   

B
. 

C
o

n
c

e
p

tu
a

l 

BA MC 

SA 

MC 

SA 

SA 

Essay 

MC 

SA 

Essay 

MC 

SA 

SA 

Essay 

MC 

SA 

Essay 

MC 

SA 

   MC 

SA 

Essay 

MC 

SA 

Essay 

SA 

Essay 

Int 

Pres 

SA 

Essay 

Int 

Pres 

SA 

Essay 

Int 

Pres 

Thesis 

Int 

Pres 

Thesis 

Int 

Pres 

Dem 

Essay 

Pres 

BB MC 

SA 

MC 

SA 

SA 

Essay 

Int 

Pres 

SA 

Essay 

Int 

Pres 

MC 

SA 

SA 

Essay 

Int 

Pres 

SA 

Essay 

Int 

Pres 

SA 

Essay 

Int 

Pres 

Essay 

Int 

Pres 

SA 

  Essay 

Int 

Pres 

Essay 

Int 

Pres 

Essay 

Thesis 

Int 

Pres 

SA 

Essay 

Int 

Pres 

SA 

Essay 

Int 

Pres 

Thesis 

Int 

Pres 

Dem 

Thesis 

Int 

Pres 

Dem 

Thesis 

Int 

Pres 

BC SA 

Essay 

SA 

Essay 

SA 

Essay 

Int 

Pres 

SA 

Essay 

Int 

Pres 

MC 

SA 

Essay 

Int 

Pres 

SA 

Essay 

Int 

Pres 

SA 

Essay 

Int 

Pres 

SA 

Essay 

Int 

Pres 

SA 

Essay 

Int 

Pres 

  SA 

Essay 

Int 

Pres 

Essay 

Int 

Pres 

Essay 

Int 

Pres 

Essay 

Reflect 

Int 

Pres 

Essay 

Reflect 

Int 

Pres 

Thesis 

Int 

Pres 

Dem 

Thesis 

Int 

Pres 

Dem 

Thesis 

Int 

Pres 

C
. 

P
ro

c
e

d
u

ra
l 

CA MC 

SA 

MC 

SA 

Essay 

Dem 

Essay 

Int 

Dem 

Essay 

Int 

MC 

SA 

SA 

Essay 
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Note. MC = Multiple choice questionnaire; SA = Short answer question; Essay = Essay question; Thesis = Thesis/Case study; Int = Interview; Dem = Demonstration; Obs = Observation; Pres 

= Presentation; Reflect = Critical reflection; Journal = Learning Journal 

Table 4 – Assessment Matrix for use with BETR



 

 

15 

Note here that some of the knowledge artefacts required for demonstration of a competency may be 

situational (rather than inherent to the learner) and so would be expected to be provided as part of an assessment 

task. For example, the ability to follow a set of provided instructions (an Executing competency) relies on the 

availability of the set of instructions itself (a Subject-specific algorithm), although not on that set of instructions 

being “known” on an ongoing basis by the learner. These artefacts should still be recorded, although they should 

be marked to be “provided” as part of assessment. 

Application in practice 

Worked example 

Let us consider the competency “Critique the usefulness of a statement of cashflows to different 

organisations” in the Technical domain of the competency framework. As might be suggested by the text, this is 

a “Critiquing” (5.2) competency, as it requires assessing the usefulness of something against external criteria – 

organisational criteria rather than those pertaining to statements of cashflows themselves. 

This competency relies on two major artefacts of knowledge: “the purposes of preparing a statement of 

cashflows” and “the ways cashflow forms part of organisational systems”. The first of these describes the 

reasons why a statement of cashflows would be generated, and so is a kind of “Strategic knowledge” (DA), 

while the second describes the cashflow-related principles related to the understanding of organisational 

systems, and so is a kind of “Knowledge of principles and generalisations” (BB). Note that a range of other 

pieces of knowledge may also be relevant when a learner demonstrates this competency – such as an 

understanding of the process of generating a statement of cashflows (CA) or the meaning of “cash equivalents” 

(AA) – but these are tangential to the core action of the competency itself. 

So, we have a 5.2[BB, DA] competency. By looking at the matrix, we see that the combination of 5.2 

and BB suggests assessment via Short Answer, Essay, Interview, or Presentation (or, by looking at the graphic, 

a Thesis), and the combination of 5.2 and DA suggests Reflection, Observation, Interview, or Presentation (or 

again, by inspecting the graphic, as part of a Learning Journal). Looking at the common types between these 

two lists, we see that either an Interview or a Presentation (or a combination of the two) is most likely to 

efficiently give a learner the opportunity to effectively demonstrate this competency. Indeed, the assessment 

developed for this competency involves an Interview. 

Application to Developing and Assessing Learning Products 

During review of the process, the team reported that the use of the taxonomy provided a useful 

approach to checking alignment between the complexity of a competency as described by a course description, 

and the needs of a professional. For example, while accountants need some cybersecurity competencies, the 

level of competency is much lower than that required of a cybersecurity professional. At the same time, their 

accounting technical competencies need to be relatively more complex. The taxonomy provides a means 

through which the competencies can be easily categorised and levelled. When considering the application of 

accreditation and recognition of prior learning processes to distance learning credentials this has the effect of 

increasing their ‘stackability’ as the learning arising from the program can be recognised at the level of the 

competency rather than that of the course unit or program overall. 

Discussion 

Separating a competency’s action (in the form of its categorisation by cognitive process) from the 

knowledge on which that action was undertaken (its artefacts) was a useful way to both more accurately 

describe real-world competencies and distinguish between contextual and inherent informational content, 

supporting the identification and development of effective assessments. The assessment matrix significantly 

simplified both the development of assessment tasks and the appraisal of existing learning programs for their 

alignment to the competencies. This was particularly important in the context of a competency-based 

educational approach, where assessment should ensure appropriate demonstration of the skill, not a proxy of the 

competency. For example, demonstration of teamwork competencies can much more effectively be assessed 

through observation of teamwork rather than the use of a written reflection as a proxy for that capability.  

The development of artefacts to distinguish the knowledge required from the cognitive process of the 

competency itself proved useful when defining competencies, learning programs, and assessments. The 

individual descriptions of units of knowledge provide important additional context that further describes the 

competency itself, aiding in accurate and effective communication of the meaning underlying the textual 

definition of the competency. For educators, individually enumerated artefacts provide a rough indication of the 
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required informational content of learning programs, allowing more efficient development of learning plans and 

support materials. 

The development of BETR was undertaken in the context of developing a professional competency 

framework and associated microcredentials and has not been extensively tested in other educational settings. 

Further work is required to ensure that the extensions to the taxonomy adequately capture the characteristics of 

competencies across a wide range of educational contexts.  

In addition, the assessment matrix, while it has been applied to a range of assessment tasks already, 

represents the work of a relatively small team, and so continued development will be necessary to ensure that it 

can be used effectively. Further testing in a wide variety of educational contexts is recommended, although it 

can currently be used by practitioners as a guide for assessment development alongside their professional 

expertise. Additional support and training materials are currently in development for both the extended 

taxonomy and the assessment matrix, including the use of artefacts to more effectively describe the knowledge 

aspects of learning. 

Conclusion 

By extending existing versions of Bloom’s Taxonomy, BETR allows for the categorisation of a wide 

range of competencies, from basic observation through to complex tasks based on interpersonal and 

paradigmatic awareness. This significantly widens its applicability to the range of skills required of 

professionals in the modern world. The addition of the assessment matrix supports educators in the development 

of educational programs that effectively assess the competencies required of professionals in their working 

lives, as defined by professional associations in their competency frameworks. By allowing designers, 

providers, and consumers of learning products to understand and clearly articulate the kinds of learning 

provided by those products, it enhances interoperability and effectiveness of those products, especially in 

distance and online learning. Incorporating understandings gained from direct engagement with professional 

practice, it is a significant new tool for the design and conduct of learning across the lifespan. 
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