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Abstract  

In this paper I present a curriculum design Model that extends the ‘Powerful Knowledge’ ideas 

of social realist theory. The Model called ‘Curriculum Design Coherence’ describes an 

approach in which the interrelationship between ‘knowledge-that’ (epistemically structured 

academic knowledge) and ‘know-how-to’ (procedural knowledge) is central to the design 

process.  The Model also differentiates and then links subject concepts, content, subject 

competencies, and assessment. The underlying premise is that deep learning for students is 

more likely if teachers utilise and make visible the epistemic structure of the area of study, 

the subject concepts and subject competencies to be taught and their inter-relationships. 

Content selection and learning activities elaborate and ‘make real’ the concepts, and 

assessment takes its rightful place as a means to identify students’ developing ability to make 

judgements through intelligent ‘knowing- how-to’ and ‘knowing- why’.  
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1. Introduction – the search for deep learning. 

A recurring riff in the literature for ‘21st Century’ or ‘future focussed’ education is the call for 

deep learning. The argument in this literature suggests that when students are challenged 

and motivated by ‘real-world’ problems and draw on interdisciplinary knowledge through 

inquiry-based pedagogies, deep learning will occur (Bolstad et al. 2012; Scott, 2015a&b; 

Fullan, Quinn, & McEachen, 2018). The focus of this literature is most often on the pedagogies 

considered necessary to develop capabilities and skills rather than on what a student might 

need to know. Deep learning appears to be equated with the development of a range of 

generic intellectual, interpersonal, and intrapersonal competencies. For example, Fullan, 

Quinn, and McEachen (2018) suggest deep learning is exemplified by “a strong sense of 

identity around a purpose or passion, creativity and mastery in relation to a valued pursuit, 

and connectedness with the world and others” (p. 5, italics in original).  

 The idea of competencies and skills is part of the trend of learnification identified by 

Biesta (2012). In a fast-changing world where knowledge proliferation appears to create 

insurmountable challenges for what to teach, ‘learning to learn’ is seen as the solution. For 

example, Claxton (2013) suggests that “more fundamental even than the concern with 

literacy and numeracy is the need to protect and develop people’s “learnacy” (p. 1). The 

implication is that generic skills, such as critical thinking and problem solving, are the key to 

deep learning and that they can be used to organise the curriculum and taught independently 

of traditional subjects1. 

The cognitive science literature on the other hand considers deep learning in a 

different way. It is less concerned with pedagogy and generic skills as the starting point for 

learning and more concerned with how cognitive advance is derived from domain specific 

content knowledge leading to abstract thinking.  In this argument generic skills emerge as by-

products of the growth in understanding of domain dependent and domain specific epistemic 

knowledge (Finkel, 2018; Ericsson & Pool, 2016). Hattie and Donoghue (2016, p. 9) suggest 

“the current claims about developing 21st century skills sui generis are most misleading” and 

Kuncel (2016) argues that ‘generic skills’ such as critical thinking are really “a class of very 

specific reasoning skill, or the formation of expertise in a field (Kuncel, 2016, quoted in Hirsch, 

 
1 See Christodoulou (2014), pp. 73-76 for examples of approaches to teaching transferable skills. Christodoulou (2014) also 
notes that “many of the attempts to teach transferable skills involve a reduction in the time spent on teaching subjects and 
an increase in the time given to projects” (p. 73). 
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2016a, p. 85). In other words, the ability to transfer knowledge and problem-solve emerges 

from domain specific contexts not generic ones (Sweller, van Merriënboer, & Paas, 2019). 

The starting point in cognitive development is the accumulation and retention of 

factual knowledge to develop cognitive schema which are subsequently utilised in interaction 

with domain specific concepts to develop understanding and abstract thinking. Students 

require these cognitive schema so they can place new knowledge in a relationship with what 

they already know. Therefore, they need to know ‘some things’, and to have placed this 

knowledge into a conceptual structure. For example, without this cognitive architecture when 

a student Googles information, they will have difficulty knowing what to look for and how 

make sense of what they find. Kirschner, Sweller, and Clark, (2006; 2013) and Kirschner and 

Van Merrienboer (2013), argue that deep learning is not possible without a large quantity of 

knowledge stored in the long-term memory. The limited capacity of the working memory to 

hold new information relies on using the long-term memory in concert with the working 

memory to avoid cognitive overload. There needs to be something in the long term memory 

to enable the development of cognitive schema and eventually problem-solving capacities; 

the move from content, to conceptual, abstract, and generalisable thinking; from surface to 

deep learning (Anderson, 1996; Erickson & Lanning, 2016; Hattie & Donoghue, 2016; 

Krathwohl, 2002; Marzano, 2017; Tokuhama-Espinosa, 2014).  Content therefore is vital for 

cognitive development and students need to know a great deal of it, as it is the ‘raw material’ 

for the development of conceptual understanding. But content recall is the first step towards 

conceptual understanding and not an end in itself as in more content-centred approaches to 

curriculum (e.g. Hirsch, 2016b). 

 The literature in both fields agrees that deep learning rather than surface learning of 

information, facts, and formulas should be the aim for education – a move well beyond ‘test-

prep pedagogy’ - but there is disagreement about exactly what deep learning is and how it 

might be achieved. In this paper I side with the cognitive science literature in arguing that the 

path towards deep learning should begin with establishing what students need to know to 

enable deep learning to occur. I define deep learning as the ability to see relationships 

between epistemic parts and wholes of a subject. The outcome of deep learning is the ability 

to think abstractly and to apply conceptual thinking to a range of contexts including the socio-

cultural world (Vygotsky, 1986; Rata, 2016). Hattie and Donoghue (2016, p. 3) add that deep 

learning refers to “seeking meaning, relating and extending ideas, looking for patterns and 
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underlying principles”. Deep learning also involves coming to understand and utilise the 

relationship between concepts and procedural knowledge by being able to apply conceptual 

knowledge in new contexts (Hattie & Donoghue, 2016; Parker, Mosborg, Bransford, Vye, 

Wilkerson, & Abbott, 2011; Winch, 2017).  

The key purpose of this paper is to present a model of curriculum design originally 

developed with colleagues, that extends the ‘Powerful Knowledge’ ideas of social realist 

theory (McPhail & Rata, 2015; Young & Muller, 2013) and its social justice agenda. Within this 

literature access for all students to the unique affordances of epistemically structured 

knowledge, termed ‘powerful knowledge’ by Lesa Wheelahan and Michael Young, is the 

central concern (Barrett & Rata, 2014; Barrett, Hoadley, & Morgan, 2017; Parker, 2018;  

Maton  & Moore, 2010; Moore, 2007, 2009, 2013; Muller, 2000; Rata, 2012; Wheelahan, 

2010; Young & Muller, 2019; Young, 2008, 2009, 2013).  

There may also be a useful relationship between the emphasis on deeper, epistemic 

conceptual structures and the concepts-content distinction of the Model, and the 

development of cognitive architecture. Use of the Model certainly makes visible the 

categorisation and logical conceptualisation of knowledge through epistemic relationships or 

conceptual systems of meaning (see Section 2.1 below). This is likely to assist in the 

development of human cognitive architecture with its focus on secondary knowledge and  

cognitive load theory. The more the curriculum design, teaching methods, and learning 

activities reflect the conceptual knowledge structures, the more likely it is that the student 

will understand the increasing complexity of the knowledge(Sweller, van Merriënboer, & 

Paas, 2019).  For example, Erickson and Lanning (2014) argue that transfer and synergistic 

thinking only occur as a result of engaging in conceptual thinking; concepts are the 

mechanism which enables humans to “transfer understandings to multiple concrete 

examples [to] develop brain schemata for insightfully seeing patterns and connections 

between new knowledge and prior knowledge”, moreover “synergistic thinking requires the 

interaction of factual knowledge and concepts” (p. 36).  

In a wider context the Model is responding to a number of problems within the 

education field including a ‘skills’ versus ‘concepts’ bifurcation, a ‘know-how’ dominated 

outcomes-based curricula, fragmented curricular content without conceptual integration and 

coherence, and the knowledge blind-spot (Maton, 2014) – an over-emphasis on pedagogy 

and the learner at the expense of what is taught (learnification). In making a key distinction 
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between concepts and content - and focussing on concepts as a key design feature - the 

Model offers a clear distinction between a concept-based rather than a content-based 

approached to curriculum design.  

2 Key ideas underlying the Model 

2.1 Realism and epistemic knowledge 

The ‘Curriculum Design Coherence’ Model is underpinned by a realist ontology. The key 

proposition of realism is that the world exists independently from our knowledge of it. 

Epistemologically, a realist approach regards concepts as central to humans’ attempts to 

explain and understand the world and to come close to a ‘truthful’ conception of how the 

world is. But this is always a fallible undertaking (Moore, 2013). 

In this conception of knowledge there are knowledge objects produced that are 

attempts to explain the world (concepts, principles, theories, works of art) and the socio-

academic processes that produce, verify, and put this knowledge to the test. This is a socio-

epistemic conception of knowledge production (Muller, 2009) and both dimensions (social 

and epistemic) are identified in the Model. After Popper (1978), concepts themselves are 

regarded as real in that they come to exist as objects independently of the person who 

thought of them. Concepts are also real in the sense that we can see the effects they have in 

the world, for example the effects of democracy, human rights, and gravity.  

Epistemic knowledge refers to the specialised knowledge of the disciplines that is 

uniquely structured by inferential relationships - Aristotle’s ‘theoria’, Vygotsky’s (1986) 

‘scientific’ knowledge, Durkheim’s (1998) ‘sacred’ knowledge, Bernstein’s (1999; 2000), 

‘vertical discourse’, Young’s (2008) ‘context-independent knowledge’, and Geary’s (2012) 

‘secondary knowledge’. Epistemic structure refers to the system of meaning generated by the 

interrelationship of concepts. We suggest concepts are the portal to the development of 

higher order thinking so should be the starting place for curricular design. This also 

acknowledges the ethical right of all students to have access to the powerful potential of 

epistemic knowledge (Young, 2013).2 

 
2 In regard to the contested issue of whose knowledge a curriculum should contain and what students need to know I side 
with the social realist argument that disciplinary communities are largely responsible for the production and contestation of 
what knowledge counts for the advancement of particular fields. Schools recontextualise disciplinary content often with 
considerable autonomy.  
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The central concern of the teacher in relation to curriculum design, therefore, needs 

to be the identification of the key concepts to be taught in the subject and in a particular 

topic, the interrelationships between them, and how to bring about meaningful student 

engagement with these concepts. Bruner (1977) suggests “grasping the structure of a subject 

is understanding it in a way that permits many other things to be related to it meaningfully. 

To learn structure, in short, is to learn how things are related” (p. 7).  

As Winch (2017) notes, deep learning (mastery) is about understanding and utilising 

the relationships between the propositions and concepts  of an area of knowledge rather than 

accumulating facts. Developing this inferential ability gradually provides the means for a 

student to ‘see the whole’. Winch argues that teachers need a ‘panoramic’ overview of the 

subject to teach it well. Moreover, the teacher needs the pedagogical skills (PCK) (Shulman, 

1986) to conceptualise the concepts, content, and skills to be taught through the eyes of a 

novice, anticipating the likely areas of difficulty, and devising motivating and creative 

pedagogical approaches to engage the learner. The curriculum Model elaborated in this paper 

requires the development of such a panoramic view and for it to be used to design 

epistemically derived and focussed curriculum encounters. This panoramic view also requires 

an understanding of the way in which epistemic knowledge is structured (Schwab, 1964; 

Muller, 2009) and recontextualised (Bernstein, 2000; McPhail, 2016) and of the specific 

affordances it offers compared to social knowledge which lacks such an epistemic structure. 

A further epistemological proposition of the Model is the differentiation between 

epistemic knowledge and socio-cultural knowledge (Durkheim, 1998). Despite the 

voluminous body of research that emphasises the value of sociocultural knowledge in the 

education field at large, we suggest, after Vygotsky (1986) and Bernstein (2000), that the key 

to academic success at school relies on the teacher’s cognisance of the difference between 

epistemic and socio-cultural knowledge (Hugo, 2013; Rata, 2012; Young, 2008). This is not to 

argue that social knowledge is not important. Clearly without it we could not function in the 

world. Within education however, Vygotsky (Karpov, 2003) and others (e.g. Hoadley, 2011; 

McLean & Abbas, 2009) note the importance of social knowledge, less as a source of curricular 

content than as a bridge for making connections between every day and disciplinary 

knowledge.  

Sociocultural knowledge is also vital within the regulative discourse of the school 

realised through ideals such as social conduct, inclusion, and participation - the school’s moral 
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and affective imaginary for its students (Bernstein, 2000). This occurs for example, through 

participation in cultural and sporting groups, through the valuing of all students, and in the 

variety of inclusive content that students encounter in the classroom. However, socio-cultural 

knowledge provides significantly less potential for cognitive development compared to the 

affordances of epistemic knowledge (Vygotsky, 1986). Social knowledge lacks the integration 

of concepts characteristic of deeper systems of meaning – an epistemic structure - and as 

such “provides no reliable basis for moving beyond particulars” (Young, 2008, p. 15). Hence, 

the focus in the Model on epistemic rather than socio-cultural knowledge. 

 

2.2 The importance of concepts 

Concepts and their interrelationships give the discipline and the discipline recontextualised 

as a school subject its structure and therefore disciplinary (or subject) concepts are central to 

teaching and learning and to the design of curricula. As outlined in the introduction, concepts 

also provide the means for abstract thinking to be developed. Cassirer (1957) suggests 

concepts are mental tools of thought which abstract and relocate an empirically generated 

thought or idea into a system of meaning.  Swanwick (1988) suggests concepts also provide 

the means for us to “cluster, classify and categorize experience, seeing certain things as 

similar or different in a particular way. Conceptualization is the beginning of theoretical 

description and organization” (p. 146). Concepts allow us to compare, generalise, abstract, 

and reason. From this we learn to understand theories and principles which are statements 

of inferential conceptual relationships (Bernstein, 1999; Bruner, 1977; Rata, 2016; Schwab, 

1964; Vygotsky, 1986). Significantly “concepts transfer through time, across cultures, and 

across situations (Erickson and Lanning, 2014, p. 34). Disciplinary concepts3 are also what 

Vygotsky (1986) identified as pivotal in altering a student’s innocent understanding of the 

world obtained through every-day or spontaneous concepts. Spontaneous concepts “are the 

result of experience in the absence of systematic instruction … such concepts are 

unsystematic, not conscious, and often wrong” (Karpov, 2003, p. 65).  

The argument then is to put subject or disciplinary concepts and their inferential 

relationships at the centre of curriculum planning which is then subsequently linked to 

carefully chosen content. Epistemic knowledge with its embedded concepts, is pivotal to the 

 
3 Vygotsky uses the term scientific rather than disciplinary, in a broad sense as referring to systemised forms of disciplinary 
knowledge, found not only in the sciences but also in the social sciences, the humanities, and the arts. 
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Model because concepts are the key to learning to think abstractly through the process of 

objectification and generalisability; the mechanisms for acquiring deep understanding 

(Bruner, 1977). The crucial point is that one can generalise from concepts, but it is not possible 

to generalise from specific content or activities. Generalising enables the student to move 

from the known to the unknown, from the familiar to the unfamiliar. Put very simply, without 

concepts students can’t learn to think abstractly and generalise. 

Finally, in favour of the emphasis on subject concepts, is the potential for abstract 

thinking in enabling transformational and critical thinking. Drawing directly on Vygotsky, 

Karpov (2003) and Rata (2016) point out, the acquisition of disciplinary concepts has the 

potential to transform students’ thinking and their understanding of their socio-cultural 

world; “students’ spontaneous concepts become structured and conscious …. as a result, 

students’ thinking becomes much more independent of their personal experience … and 

[they] develop the ability to operate at the level of formal-logical thought” (Karpov, 2003, p. 

66). This has political implications as students are then capable of questioning their world and 

imaging alternatives (Bernstein, 2000; Rata, 2018). 
 

2.3 Knowledge that and Know-how-to 

In the Model we utilise and develop Winch’s (2013a; 2013b; 2017) use of Ryle’s distinction 

between propositional and procedural knowledge; ‘knowledge-that’ and ‘know-how-to’ 

(Ryle, 1949)4. As described above we theorise two types of knowledge -  epistemic knowledge 

(from the disciplines) and socio-cultural knowledge (from everyday life) but we also identify 

two forms within epistemic knowledge: knowledge-that (knowledge of something) and know-

how-to (knowing how to do something with that knowledge of something). Know-how-to is 

the overall term we use for all the competencies that apply Knowledge-that. The 

competencies may be physical skills or intellectual judgements. 

    Cognisance of the interrelationship and importance of both forms of knowledge enables a 

way forward where students appear to be stuck by context-bound forms of know-how-to 

(Collis et al., 2017). Connecting knowledge-that with know-how-to is likely to lead to deep 

and comprehensive learning (Winch, 2017), when a student finally understands what is 

gained when the two forms of knowledge are connected; ‘knowing why’. The learning process 

 
4 These categorisations go back much further to Aristotle’s theoria and techne, (Aristotle, 1999). 
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is likely to involve a dynamic ‘toing and froing’ between the two forms of knowledge as 

students struggle with the question – ‘why do I need to know this?’ A student may gain an 

initial interest in the subject by encountering a practical activity, then spend time improving 

their skills in that area, and even learn several related activities. They are climbing the know-

how-to ladder quite efficiently and effectively, but at some point, the student may stumble, 

or their interest may falter, or they may simply be unable to understand the requirements of 

a difficult skill. There is a rung missing in their ladder. At this point, the student must transfer 

to the knowledge-that ladder. Here, as they climb, they will learn the theory behind their 

skills, the ‘behind the scenes’ connections with other parts of their subject area, and some 

clues as to what other skills might be needed. Similarly, it is also possible to encounter a 

missing rung on the theoretical knowledge ladder, where the information encountered seems 

too obtuse or too abstract to be of interest (a threshold concept perhaps). Here a learner can 

lose interest and must transfer back to the ‘know-how-to’ ladder to find out why this theory 

is important and continue their learning journey. Winch argues that expertise usually involves 

the integration of both forms of knowledge and it is this interrelationship that differentiates 

restricted from extended forms of professionalism (Winch, 2017). 

 

3 The ‘Curriculum Design Coherence’ Model 

The ‘Curriculum Design Coherence’ Model was initially developed in a research project 

undertaken by members of the [details removed for review]5. The research study investigated 

the challenges for first year engineering students in a difficult, concept rich university course, 

electrical engineering (Collis et al., 2017). A key finding was that despite students being able 

to accurately calculate circuit properties via formula, they failed to understand the circuit 

itself. Students could pass with formulaic know-how-to and fragmented knowledge-that 

leaving them unable to generalise to make inferences using knowledge-that. In summary the 

findings showed that many students misunderstand electrical concepts, they have difficulty 

generalising from a concept, and that they lack the specific language needed to discuss 

concepts. The Model is a theoretical response to this problem of the disconnect between 

knowledge-that and know-how-to and the ability to generalise from concepts which is 

common to many subject areas. At a broader level, as indicated above, the Model aims to 

 
5 The research team comprised [details removed] 
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confront the problem of curricular fragmentation and lack of design coherence by placing 

epistemic knowledge at the centre of the course design.  

The Model is theoretical. It presents a series of ‘ideal’ design elements in a theoretical 

sequence. The aim is to ensure coherence between the epistemic structure of a given topic, 

selected from the broader structure of the discipline, and the learning encounters that will 

develop students’ understanding through the integration of the two forms of knowledge - 

knowledge-that and know-how-to. Epistemic refers to the unique inferential structure of 

concepts found in disciplinary areas of study (see Section 2.1).  

 

 

 

Figure 1: The ‘Curriculum Design Coherence’ Model. 

 

3.1 Element 1 Select and sequence the subject concepts 

The first element involves considering the key propositions and concepts that are 

inherent in the chosen topic. For example, in the topic of song-writing, ‘form’ would be a key, 

meta concept. By meta-concept I mean a concept of a sufficiently high level of abstraction 

that is likely to apply across topics within a subject.  Significant key concepts are likely to be 

the same throughout the years of schooling, and to recur in a spiral fashion, although the 

systems of meaning they generate will increase in complexity according to the curriculum 
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level (Bruner, 1977). In this Element we suggest that the teacher begins formulating a 

proposition for the topic. The proposition states what the topic is about. For example, the 

topic ‘the sentence ’ would have a proposition statement something like : ‘the sentence 

provides the framework for clear written expression of ideas and always expresses a complete 

idea, typically containing a subject and predicate, and makes sense standing alone’. If the 

topic is photosynthesis, then the proposition is likely to be ‘photosynthesis is a process used 

by plants and other organisms to convert light energy into chemical energy that can later be 

released to fuel the organisms' activities.’ The proposition statement contains the key subject 

concept(s) in the topic. It connects the topic to the key concepts.   

Next, the design must make visible the interconnections of concepts within the topic 

because a concept acquires its meaning in relation to other concepts within the epistemic 

structure (Bruner, 1977). This creates as system of inferential concepts, usually subordinate 

to a meta-concept. For example, if the topic is the sentence, the meta concept would be 

grammar and inferential concepts would include  syntax (subject, verb, object) and  word class 

(noun, verb). 

In relation to knowledge that, students’ eventual mastery relies on gradual cognisance 

of inferential relationships within the overall system of meaning, and the connection of their 

knowledge-that to procedural knowledge (know-how-to) (Winch, 2017). The inferential 

relations are also likely to suggest a possible teaching sequence. The sequence of knowledge-

that concepts may be pivotal to some aspects of learning in some subjects or components of 

subjects, for example progression to algebra relies on knowledge of arithmetic, as 

understanding of chords relies on knowledge of scales in music. Identifying and beginning 

with the epistemic structure (the system of meaning) ensures a degree of conceptual logic 

and coherence and the potential for cumulative knowledge building. 

Element 1 is perhaps the most challenging as it is likely to require the teacher to 

(re)consider the key propositions and concepts that define and structure their subject – its 

epistemic structure. It is also important to acknowledge at this point that not all subjects 

exhibit the same degree of epistemic systematicity as Bernstein’s (1999) concept of 

‘hierarchical’ and ‘horizontal knowledge’ structures exemplify. In the research to date for 

example, teachers have found identifying the key concepts of English far more challenging 

than physics and maths. 
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3.2 Element 2 Connect Subject Concepts to Content 

The second element establishes the significant distinction between concepts 

(identified in Element 1) and content, and establishes the connection between them. The 

domain of knowledge-that, propositions and concepts, is extended by connecting to content 

and facts. Concepts are made ‘material’ by the content, whereas a concept remains abstract6. 

Traditional lesson design tends to start with content e.g. the Treaty of Versailles or the Blues, 

but we argue that subject concepts provide the means for connecting content to a deeper 

level of meaning and thus epistemic structure should be the generative mechanism for 

design.   

To increase the likelihood for coherence between concepts and content we suggest 

three justifying criteria for selecting the content. The first criterion is epistemic. The teacher 

needs to ask: what content best exemplifies and elaborates the meaning of the concepts? Is 

the content (for example a poem, a novel, a scientific principle, sets of evidence) apposite for 

elaborating the particular qualities of the concept(s) to be studied?  

 The second criterion for selecting content is also epistemic. It concerns the socio-

epistemic nature of conceptual knowledge; ‘the context of the concept’. The teacher includes 

content that elaborates the history of the concept to show that ideas are always provisional 

and subject to challenge and change because they are created by people in academic and 

practice communities. Understanding that concepts and theories are always provisional helps 

students to grasp the difference between fixed beliefs and fixed content on the one hand, 

and the dynamic and generative nature of epistemic concepts and theories on the other. 

Understanding this distinction between epistemic concepts and beliefs contributes to 

creating students’ academic (or epistemic) identity. 

The third criterion for content selection is socio-political. The teacher asks: is this 

material significant in the social and political life of the society? In other words, is this 

knowledge that we, as a society, want the next generation of citizens to know? How will the 

students benefit from acquiring this knowledge? For example, in many instances of content 

selection it is likely to be important to draw attention to the contributions of minority groups 

to knowledge production and to the contested nature of ‘truth’ within a subject. 

 

 
6 We note that sometimes the concept and the content use the same word e.g. the word parliament is both the symbol of 
the concept of a political institution and the word for a specific institution. 
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3.3 Element 3 Connect ‘knowledge-that’ to ‘know-how-to’. 

The third element involves connecting ‘knowledge-that’ (the concepts and content)  

to ‘know-how-to’. This is the transition from knowing something, to being able to do 

something with that knowledge.  (Winch, 2017). It is likely that at this point various types of 

pedagogy will suggest themselves to teachers as they begin to consider how knowledge-that 

and know-how-to can be brought together in an engaging way, but the emphasis is still on 

the epistemic connection between knowledge-that and know-how-to, not on pedagogy per 

se. It is important to note that this Element is not the pedagogical plan for delivery, which is 

a different matter from the design process the Model imposes. 

This Element focuses on two competencies of ‘know-how-to’. Performance 

competencies refer to the skills used to apply ‘rules’ in practice and to the student’s ability to 

assess the performance of those skills in terms of the quality of the performance.  Judgement 

competencies refer to the degree of mastery in using concepts  to inform solving practice or 

theoretical problems and therefore apply understanding, and to judge the effectiveness of 

the solutions and understanding. Judgement competencies require students to know-why 

something is the case. Assessment systems need to recognise how the two types of 

competencies are different and how they are connected using judgement (See Section 3.4). 

The activities ‘carry’ the concepts in a sequence with cognisance of the epistemic 

structure and appropriate for the topic, the activity, the student age level, and prior learning. 

Crucially, the purpose in connecting knowledge-that and know-how-to is to link the 

generalisable concept to a range of specific instances where the concept can be applied and 

‘made real’. This moves the student beyond only being able to identify and describe towards 

application of knowledge demonstrating intelligent know-how-to. 

At various pedagogically appropriate times connecting knowledge-that to know-how-

to will involve: (i) explanation of the key concept and chosen related concepts using direct 

instruction and worked examples (Clark, Kirschner, & Sweller, 2012; Marzano, 2017; Rata, 

2017a; Stockard, Wood, Coughlin, & Khoury, 2018), (ii) giving students practice in using 

specific skills and techniques to apply formulaic or procedural rules to the concepts and 

content, (iii) giving students the chance to demonstrate that they understand the concept by 

being able to apply it to a range of content and situations – to generalise - and (iv) providing 

ongoing evaluative and descriptive feedback as part of the learning process. This feedback 

involves making it explicit to students what is required to achieve a certain task, the success 
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criteria, quality level, or understanding - ‘recognition rules’ - and guiding them towards 

achieving the outcomes – ‘realisation rules’ (Bernstein, 2000).  

  

Table 1 gives some examples in the early years of schooling of connecting knowledge 

and know-how-to for the topic introduced earlier of ‘the sentence’. 

• The student is given the task of writing simple sentences for a specific type of writing 
(e.g. an informational report) and in doing so draws on their knowledge of what a 
sentence is and the names and order of the word types (performance competency.) 

 

• The student can explain the order in terms of the subject doing something to (the 
verb) the object (judgement competency). 

 

• The student can explain how the syntax and choice of word class suits the purpose 
of the writing (judgement competency). 

 

Table 1: Connecting knowledge-that and know-how-to in the topic ‘The Sentence’ 

 

 

3.4 Element 4 Evaluate knowledge-that and know-how-to 

Lying at the heart of evaluation or assessment is the student’s developing ability to 

make judgements through demonstrating intelligent ‘know-how-to’ and ‘knowing why’. Rata 

(2019, p. 684) suggests that making judgements is the “connective tissue” of  the Model.  

Judgements are the means (the acts) by which the connection is made visible between the 

cohering components of the Model – knowledge that and know-how-to.  Where a student 

has been given access to and begun to understand the interrelationships between the 

concepts and their materiality, the student will be able to begin to make judgments with deep 

understanding; that is by drawing on their knowledge-that to evaluate their knowing how.  

Three competencies are highlighted for evaluation in the model - recall, skill and 

technique, and intelligent knowing-how-to. Skill and technique are the degree of 

performance competency the student has in using specific skills and techniques to apply 

formulaic or procedural rules to the concepts and content. Recall requires students to 

remember the ‘matter’ that a concept can be applied to. To do this, students need to know 

and recall a great deal of content so that they have the raw material at their fingertips. 

Intelligent knowing how (and why) is the extent to which students know why they use a 

particular skill or procedure for a particular purpose, and their ability to judge their 
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performance in relation to the chosen skill and to its quality. Intelligent know-how-to includes 

selecting what formula or understanding to apply, which skills and techniques to use, in which 

context or situation, and judging whether these selections produce quality. This is the level of 

judgement competencies referred to in Element 3. Each competency requires responses at 

increasingly higher order or abstract cognitive levels.  

In a music class for example, where a teacher has set a task for the composition of a 

12-bar Blues, the primary evidence of the students’ understanding will be the Blues song itself 

– either audible in a performance or digital format, or visible through written notation.  The 

song will show a level of mastery of the skills and technique in applying these to the 

conventions of the specific practice or genre. The students’ judgement making abilities will 

be present in the musical choices they have made in their song, however, to evaluate deep 

learning, rather than procedural knowledge only, it is likely that the teacher will want to dig 

deeper to assess students’ understanding of the judgement making process; to ascertain “the 

conceptual knowledge … which informs the competency” (Rata, 2019, p. 692). It is possible 

that the student has created a successful Blues, based on the key conventions or ‘rules’ of 

that genre, but without deep understanding. Table 2 contains a number of possible evaluation 

criteria and questions that cover the three competencies for evaluation in the Model -  skill 

and technique, recall, and intelligent knowing-how - for the Blues music topic.   

 

• Content recall: Can you tell me the three chords you used in your Blues? What is a 
Blues scale? Name three famous examples of Blues compositions we have listened 
to in class. 

• Skill and technique: the Blues song’s construction and adherence to the 
conventions of the style. A teacher devised rubric describes the key requirements 
given to students at the outset of the task e.g. a song of 12 bars, using a blues scale, 
using chords I, IV, V etc. 

• Intelligent know-how: Using roman numerals tell me the progression of chords 
used in a typical 12-bar blues? Explain how you created dissonance in your blues? 

• knowing why: How is your blues typical or not of the blues you have been listening 
to? Why do you think the blues has survived so long as a genre in music? 

Table 2: Evaluate knowledge-that and know-how-to for a music topic; Compose a 2-
bar Blues (meta-concept Form) 

 

 

4. The research project and some initial findings 
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The Knowledge-Rich School Project is a four-year collaboration between university 

researchers and teachers in New Zealand and in a teacher professional development 

programme in England (Pountney, 2019). The central question of the project is: is the 

Curriculum Design Coherence Model an effective curriculum tool for the design and delivery 

of topics that creates deep curriculum coherence, develops teacher curriculum expertise, and 

contributes to student learning and understanding? Our specific objective for the first year 

was to investigate how the teachers in the project found using the Model to design their 

curriculum. We then refined the Model in response to these findings. The project involves 

applying the CDC Model to designing specific topics, a year’s course, and a school-wide 

programme and includes a range of data collection and analysis methods. It includes 

experienced teachers from three secondary schools and a primary school, with a kura Kaupapa 

Maori (Maori language and culture school) joining the project in 2020. Five workshops were 

held during the year for the participating teachers from the secondary schools who shared 

their progress on using the Model in the design of programmes or subject topics, while one of 

the research team worked with teachers on site in the primary school.  A final symposium 

provided the opportunity for the teachers to present examples of their work showing how 

they used the CDC Model as a tool to connect subject concepts, content, and subject 

competencies in a coherent way. The presentations included accounts of a year 7-10 

Mathematics programme, a History topic for year 10, Social Studies for year 9, Music for year 

8, and Physics for multilingual students in a junior science programme. 

Our initial findings indicate that the Model is useful in a number of ways. Firstly, as a 

means for professional development for practising teachers, it provides a tool to assist schools 

and teachers in curriculum design. The Model has been used by teachers at the level of a topic, 

at the year course design level, and for design across year levels, for example to design a maths 

course from year 7 to 13 (ages 11-18) in a New Zealand school. We also hypothesise that the 

Model will be useful in teacher education as a tool for pre-service teachers to acquire 

competency in course design, and in research as an evaluation and intervention tool to study 

teacher professional competency in curriculum design.  

 Initial findings suggest that for schools that are already ‘knowledge-rich’, the Model 

serves to make current practices ‘visible’ and provides criteria for ongoing reflection, self-

critique, and refining professional judgement. For schools that struggle with curriculum 
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design, the Model identifies the necessary components of effective design and how they are 

connected. This helps teachers to make decisions about what and how they teach. 

We also note a number of more specific findings that have emerged from the workshop 

activities. One of key importance is distinction between the curriculum (the ‘what’ of 

teaching) and its design in using the Model, and pedagogy (the ‘how’). We refer to this as the 

design-delivery distinction; the way the topic or unit is designed does not necessarily 

determine the way it is taught.  The Model provides the means for an epistemically driven 

panoramic map of the topic. Pedagogic decisions may be distinct from this design overview. 

For example, while the meta-concept of ‘form’ in composing a Blues has been identified by a 

teacher, along with the subordinate inferential concepts of chords, chord progressions, blues 

scales, and consonance and dissonance, the teacher is unlikely to begin with a formal 

explanation of the key concepts using direct instruction. The place to begin, for pedagogical 

reasons, is more likely to be the motivating activity of playing chords on instruments. The 

knowledge-that in this example, is gradually revealed through a know-how-to context. The 

important point is that the Model can provide the teacher with a panoramic view to enable 

more informed epistemic and pedagogical decisions. In practice we found that teachers used 

the model in a circular fashion – toing and froing between content, concepts, and intended 

outcomes. It is likely that teachers will go through a lengthy phase of pre-design thinking and 

brainstorming before realising Element 1 of the Model. Teachers are likely to need to begin 

with a familiar topic and ‘back-engineer’ towards identifying the key concepts implicit in the 

topic – hence the circular representation of the model in Figure 1. The teacher may enter or 

exit the design round about at any point on the design journey. 

A second finding indicates how important it is to identify the features of subject 

concepts, subject content, and subject competencies respectively. This was initially a difficult 

task because subject concepts, subject content, and subject competencies are often confused 

and conflated even by experienced teachers. The identification had two significant effects. 

Firstly, teachers were able to distinguish subject concepts and subject competencies from 

generic concepts and generic competencies (see Section 1). Secondly, the teachers were able 

to consciously design the relationship between subject concepts, subject content, and subject 

competencies in the logical order imposed and justified by the Model. 

A third finding is the usefulness of the three criteria in Element Two for selecting 

subject content.  The identification of epistemic and socio-political criteria enabled teachers 
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to surface their content selection motives. For example, in many subjects there is pressure to 

make curricular choices based on factors such as accessibility (perceived difficulty of content) 

and on student interest and perceived ‘relevance’ for the learner. An over emphasis on these 

factors in curricular choices is likely to work against epistemic dimensions that are required 

for deep learning.  

We acknowledge that the need for deep engagement with epistemic structure and 

concepts, as the driving mechanism for design rather than skills or content, is challenging but 

it is justified by two key reasons. The first reason is that this emphasis enables coherence 

between all the elements of the design; knowledge-that (concepts and content), knowledge-

how-to (subject performance and judgement competencies), assessment, and pedagogy. The 

first level of coherence is between the concepts of the episteme of the topic or subject itself. 

The concepts are inferentially related. Next, the content is the material representation of the 

immaterial concepts. The content is justified by and related to the concepts, so it is not just a 

list of information about a topic but is a coherently designed selection of material, all of which 

expresses the meaning of the concepts. The two knowledge forms that comprise disciplinary 

knowledge – knowledge-that and know-how-to are then brought together and connected. 

Intelligent know-how-to is informed by knowledge-that. In turn assessment is devised to 

evaluate a student’s understanding of material and immaterial dimensions of subject 

knowledge and competencies. Moreover, the teacher keeps in mind the panoramic view of 

the topic or subject in making pedagogical decisions so the system of meaning of the topic 

and subject is revealed to students in appropriate, engaging, and motivating ways. 

The second reason for deep engagement with epistemic structure is that considering 

epistemic structure makes visible the underlying, generative7 concepts of the discipline and 

subject, and the inferential relations between concepts – its system of meaning. We argue 

that a curriculum design for deep learning must identify and make visible these ‘generative’ 

concepts and their interconnections because a concept acquires its meaning from its position 

in relation to other concepts within an epistemic structure (Schwab, 1964; Winch, 2017). In 

other words, deep learning requires understanding the related concepts within the overall 

system of meaning and the curricular design needs to reflect the logic of discipline on which 

it draws (Rata, 2016). 

 
7 By generative I mean the concepts that generate knowledge and ‘ways of knowing’ in the disciplinary field.  
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5. Conclusion: the contribution of the Model  

We argue that the original contribution of the Model is the central place given to subject 

concepts and the subject’s epistemic structure. This is the cohering mechanism between the 

Elements of the Model. We don’t see evidence elsewhere that epistemic structure is used as 

the starting place for curriculum design. For example, despite very similar arguments for the 

significance of knowledge and concepts, both Erickson and Lanning (2014) and Hirsch (2016b) 

still begin with content and Hattie and Donoghue’s (2016) Model also misses the opportunity 

to connect pedagogy with its raison d'être - disciplinary content. The advantages of starting 

with the epistemic structure has been argued for in the sections above but in summary this 

structure acknowledges the generative nature of concepts within a discipline and provides 

the means for a deep curriculum coherence and logic connecting concepts, content, 

competencies with to pedagogy, and assessment. The conceptual focus of the Model ensures 

access to ‘powerful knowledge’, the ideal that lies at the centre of the social realist 

programme (Young & Muller, 2013; 2019). More often however, content, skills, and pedagogy 

are at the forefront of educational discourse (Biesta, 2012; Parker, 2018). 

A second key contribution of the Model is the recognition of the pivotal 

interrelationship between knowledge-that and know-how-to and placing that 

interrelationship at the centre of the Model. The tendency in 21st Century skills-based design 

is to put know-how-to first. This is problematic in terms of the visibility of knowledge-that in 

curricular documents which has roll on effects on equitable access to the affordances of 

epistemic knowledge. For example, Wheelahan (2010) points out that “a focus on ‘knowledge 

in use’ may result in students being given access to contextually specific applications of 

disciplinary knowledge but not the system of meaning in which it is embedded and made 

meaningful” (p. 119). It is access to the system of meaning that provides the emancipatory 

power of knowledge and that aligns with the development of cognitive scheme and secondary 

knowledge identified as pivotal in the cognitive science literature. 

We also emphasise the need for student-focussed and creative pedagogies to 

accompany the powerful knowledge approach. This answers the calls from several 

commentators to move beyond traditional versus progressive polarities in conceptualising 

curriculum and pedagogy (e.g. Alexander, 2008;  Morais and Neves, 2011). Moreover, the 

Model addresses the call for deep learning that so concerns the relentless pedagogy focussed 
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narrative of the OECD (2012) and UNESCO (Scott, 2015a&b). Futurist writers constantly call 

education to account for its lack of responsiveness to an unknown and precarious future, yet 

education has never been able to respond with certainty to the future. The best we can do is 

to develop deep-thinking skills in our students. As argued in this paper, that is not likely to 

occur where generic-concepts and themes, generic skills, and inquiry-based pedagogies are 

utilised as the key curricular structuring mechanisms (De Bruychere, Kirschner, & Hulshof, 

2015). The Model demands that the curricular organising principle is located inside the 

epistemic structure of the subject, not outside it as in themes or pedagogies. On the other 

hand, the Model does not rule out the possibility for inquiry learning or interdisciplinary 

approaches. It all depends on how epistemic knowledge is integrated with such pedagogies. 

However, the Model takes as a premise that disciplinary form does impose some constraints 

on curricular and subject form (Muller, 2009), and in turn curricular form will impose 

constraints on pedagogical form if epistemic structure is acknowledged as the cohering 

mechanism for curricular design. 

 The Model also appears to go some way, at least theoretically, to attending to the 

deeper learning dilemma indicated by Metha and Fine (2014); how to ensure conceptual 

foundations and coverage on the one hand but mitigate against narrow content and 

restrictive ‘teaching to the test’ pedagogies that can occur in schools where a knowledge 

content approach is adopted. The Model confronts these issues in the various Elements, for 

example by acknowledging that creative pedagogies need to be utilised but in the service of 

bringing knowledge-that and know-how-to together in a knowledge-rich curriculum.  

Finally, I would like to return to a more abstract yet equally ‘real’ argument in favour 

of the Model. It addresses the social justice concerns of social realism - the challenge of access 

to powerful knowledge - and Rata’s knowledge - democracy concerns (2014; 2017a; 2018) 

that lie at the heart of a sociological approach to education and curriculum design (Barrett & 

Rata, 2014; Barrett, Hoadley, & Morgan, 2017; Maton & Moore, 2010). This literature argues 

for the importance of equal access to the power inherent in epistemic knowledge; its 

potential to enable deep thinking and subsequently empower people to consider the way 

they may approach their lives and the politics of the communities in which they live and work. 

Futurists are right to emphasise the significance of capabilities such as critical thinking and 

outcomes such as deep learning but incorrect in deemphasising the importance of epistemic 

knowledge as the means to bring deep learning about.  
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