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Abstract
This paper provides a summary account of Activity-Centred Analysis and Design (ACAD). 
ACAD offers a practical approach to analysing complex learning situations, in a way that 
can generate knowledge that is reusable in subsequent (re)design work. ACAD has been 
developed over the last two decades. It has been tested and refined through collaborative 
analyses of a large number of complex learning situations and through research studies 
involving experienced and inexperienced design teams. The paper offers a definition and 
high level description of ACAD and goes on to explain the underlying motivation. The 
paper also provides an overview of two current areas of development in ACAD: the crea-
tion of explicit design rationales and the ACAD toolkit for collaborative design meetings. 
As well as providing some ideas that can help teachers, design teams and others discuss 
and agree on their working methods, ACAD has implications for some broader issues in 
educational technology research and development. It questions some deep assumptions 
about the framing of research and design thinking, in the hope that fresh ideas may be use-
ful to people involved in leadership and advocacy roles in the field.

Keywords  Learning activity · Analytical frameworks · Educational design · Design for 
learning · Teaching-as-design · Design rationale · Design tools

This paper explains Activity-Centred Analysis and Design (ACAD) as an approach to 
understanding and improving complex learning situations. We outline the essential features 
of ACAD and identify some ways in which it adds to the sets of ideas and methods already 
available for research and development in educational technology. The paper falls into 
four main sections. In the first section we provide a definition and high-level description 
of ACAD, drawing an important distinction between ‘design time’ and ‘learn-time’ views 
of the world. The second section explains some of the motivation for ACAD, drawing on 
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the pragmatics of messy, real-world analysis and design. We explore some of the relations 
between ACAD and design inquiry and the ‘connecting constructs’ that can be used to 
form the logic of designs for learning. The third main section of the paper summarises two 
areas of active development: making design rationales explicit and an ACAD toolkit for 
collaborative design meetings. The final section locates ACAD in relation to some existing 
areas of research and practice in educational technology.

ACAD: Definition and high level description

Activity-Centred Analysis and Design (ACAD) is a meta-theoretical framework for under-
standing and improving local, complex, learning situations. Explaining what this means 
requires some shared terminology.

We use the term ‘activity’ to mean ‘what students are actually doing’ – mentally, physi-
cally and emotionally – during a period of time in which they are meant to be learning 
something (a learning episode or ‘at learn-time’). For better or worse, what students actu-
ally do may differ considerably from what their teachers think they are doing or what their 
teachers intend them to do (Goodyear 2000; Ellis and Goodyear 2010; Elen 2020; Koh and 
Kan 2020).

We use the term ‘learning situation’ to underscore the point that students’ learning 
activity is always situated (Lave and Wenger 1991; Yeoman and Wilson 2019). As we 
explain later on, we take this to mean that learning activity is (at a minimum) physically, 
socially and epistemically situated. The more familiar term ‘learning environment’ does 
not reliably evoke all aspects of what makes learning activity situated.

We use the term ‘local’ because we also see educational work as situated (Pink 2012; 
Simonsen et  al. 2014). It is done by real teachers in concrete situations. ACAD helps a 
teacher or team of teachers, with or without the help of a specialist educational designer 
or evaluator, to understand a learning situation in which they have a stake – where they 
have professional responsibility for students’ learning, some power to change aspects of the 
design of the learning situation, a need to understand how their students’ learning activ-
ity unfolds, and why it unfolds in the way that it does. Teachers’ work is usually cyclical. 
Although this is not universally the case, it is common to teach a course once a year, to 
analyse what is working well and why, and decide what needs changing and what can be 
left as it is. ACAD can help with brand new designs, but it has greater power when embed-
ded in cycles of incremental improvement (Goodyear and Dimitriadis 2013).

We use the term ‘complex’ to indicate that teachers do not need an analysis and design 
methodology to diagnose simple problems and prescribe simple remedies (Ellis and Good-
year 2019). ACAD has a dual focus – analysing and understanding what exists and (re)
designing for the future. This means ACAD also has a dual ontology, insofar as an actual 
instance of a learning activity and a design for future instances of similar learning activities 
are not the same kinds of thing. A map is not the territory. We see ACAD as meta-theo-
retical in that it does not insist on any one theory of learning. Indeed, it is agnostic about 
the kinds of theoretical explanations that are used in analysing learning situations and the 
kinds of design rationales expressed in designing for future learning. However, ACAD 
does highlight the need for credible explanations of local phenomena and for persuasive 
arguments in making design decisions.

It is easiest to sketch the essence of ACAD in the familiar circumstances of formal edu-
cation. Terms like ‘student’ and ‘teacher’ are easy to comprehend in that context. However, 
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the development of ACAD has occurred in a wide variety of contexts: in schools but also 
in higher education, vocational education and in non-formal and informal learning. We use 
the term ‘teacher’ to include all those people who have a professional responsibility to sup-
port other people’s learning, wherever they work and whatever their job title. In this paper, 
when it makes the explanation clearer, we also distinguish people who have a more special-
ised responsibility to (help) design for other people’s learning: educational and/or instruc-
tional designers and developers. Where required, we draw out the designerly aspects of 
teachers’ work by talking about teacher-designers or teaching-as-design (Goodyear 2015).

ACAD has also been used in situations where the people involved have not thought of 
themselves as learning anything: where learning is a barely-noticed by-product of engage-
ment in community action (Carvalho and Goodyear 2014). So, to understand the full span 
of ACAD, it is helpful to think more generally. People participate in activities and they 
may learn something as a result. Through their participation, they customise and reconfig-
ure aspects of the (learning) situation – to the point where it may be reasonable to regard 
them as co-designers. Becoming a more autonomous learner – more self-aware, better 
at self-managing – also involves learning how to reconfigure situations to make learning 
more effective, efficient or enjoyable (Markauskaite and Goodyear 2017).

It is also easiest to explain the added value of ACAD in circumstances where (1) stu-
dents are engaged in ‘active learning’ or ‘learning by doing’ and (2) students’ activity is 
unsupervised, or only lightly supervised, by their teachers. The nature of students’ activity 
is crucially important in determining what they succeed in learning. Since, by definition, 
teachers have little or no opportunity to intervene during lightly supervised learning activi-
ties, upfront design (‘teaching-as-design’) becomes very important. Students engage in a 
good deal of learning activity without direct supervision, or with only light supervision. 
We might go further and say that it is actually very rare – across all sectors of education 
and training - for a teacher to have detailed, accurate knowledge of what a student is think-
ing, to the point where they can reliably fine-tune individual learning activities on-the-fly 
(Calderhead 1984; Hativa and Goodyear 2002).

It is partly because of this need to be able to design for situations where close supervi-
sion by teachers at learn-time is difficult or impossible, that ACAD is centred on students’ 
activity at learn-time. This activity-centred approach distinguishes ACAD from design 
approaches that are teacher- or instructor-centred, content-centred or technology-centred.

In the next two sub-sections, we look inside the ACAD framework and explain its main 
components and their relationships, as seen at ‘learn-time’ and at ‘design time’.

ACAD: The view at learn‑time

Students’ actual activity emerges in response to a range of non-deterministic influences. 
The external influences can be categorised in a number of ways, but with ACAD we use a 
simple tripartite approach, arguing that students’ activity is epistemically, physically and 
socially situated. In other words, what students do is substantially influenced by (i) the 
tasks they are set, (ii) the tools and other resources that come to hand, and (iii) what the 
people around them are doing.

Many explanations of what students do implicitly or explicitly refer to activity as result-
ing from an interplay of structure and agency. That is, students exercise autonomy but they 
do so within circumstances that are not (entirely) of their own making (Ashwin 2012). The 
term ‘structure’ can conjure up images of landscape and of students moving through the 
landscape in ways that reflect both their intended destination and the nature of the ground. 
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Such imagery also serves to reinforce the idea that activity is situated within various kinds 
of scapes, settings or containers. We prefer a more fluid interpretation. When we say that 
activity is physically situated, for example, we mean to include both (a) the influence of 
qualities of a place and (b) the way that physical things – such as tools and other kinds 
of artefacts - become woven into and affect activity. In other words, the physical world is 
not, or is not simply, a box within which activity is contained; it is constituted of things 
that become meshed together, and unmeshed, in activity (Goodyear et al. 2016). Similarly, 
when we say that activity is epistemically situated, we mean to include both (a) the role 
of knowledge-laden task specifications in giving students suggestions about directions in 
which to travel, and about good things to do on the way, and also (b) a recognition that 
students, as people, are always already doing a number of things, in which various forms 
of knowledge and ways of knowing play a part. And when we say that activity is socially 
situated, we include both (a) social norms and resources and (b) interactions with peers and 
others in co-operative work.

Figure 1 provides an ACAD view on the architecture of learn-time. Students’ activity 
is central. It is at the heart of the matter. It needs to be understood as real, in that it exists 
independently of designers’ or teachers’ beliefs about what is or should be happening and it 
has direct consequences for what students actually learn (Goodyear 2000). Student activity 
at learn-time is also emergent, in that it is influenced but not determined by the epistemic, 
physical and social situation. Rather, the activity emerges from processes of co-configura-
tion, in which students customise what has been designed and set in place for them: select-
ing from, adding to, re-interpreting and otherwise modifying what has been proposed. This 
co-configurative work often mixes elements that exist in the student’s lives outside formal 
education (‘inherited’ elements) with elements designed specifically for them and their 
current learning activity and situation (‘designed elements’). A simple example would be 
when students combine the use of a website that has been designed specifically for their 

Fig. 1   ACAD at learn-time: the architecture of situated learning
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course with their preferred social networking app, to liaise with other students (Goodyear 
2000; Sun 2018; Sun and Goodyear 2019).

A further point to note from Fig. 1 is that there are no direct causal links between (a) 
things that can be designed and (b) actual learning outcomes. Design proceeds indirectly. 
For example, there is no sense in looking for direct causal links between a new digital tool 
and learning outcomes, because such connections are always mediated by what students 
actually do. This is one of the reasons that research studies correlating technologies with 
outcomes are of limited use in real-world design decision-making (Goodyear and Ellis 
2008). Finally, activities normally have multiple outcomes. These may be different from 
intended outcomes. The existence of a multiplicity of outcomes for any one activity means 
that research studies which rely on a single outcome measure are rarely of much use in 
guiding real-world design decisions.

ACAD: The view at design time

Figure  2 takes us to (re)design time. ACAD’s conception of the design problem space 
reflects the architecture of learn-time, but it is not exactly the same. Figure 2 uses a heu-
ristic distinction between four kinds of designable components: epistemic (task), physi-
cal (set), social and intended learning outcomes. In other words, it divides what can be 
designed into:

•	 Tasks: suggestions of good things to do, and knowledge on which to draw, in the ser-
vice of learning.

•	 The physical resources that may be useful in carrying out the suggested task(s): includ-
ing material, digital and hybrid tools and other artefacts, learning spaces, etc.

Fig. 2   ACAD at design-time: conceptualising the design problem space
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•	 Proposals about ways students may work with their peers: groupings, roles, divisions of 
labour, learning networks and communities etc.

•	 Intended learning outcomes: including specific, proximal, general and distal outcomes.

The double-headed arrows indicate that design thinking may rove back and forth 
between provisional design ideas. For example, when a teacher-designer is imagining 
what students will do in response to a proposed task (epistemic design) and division of 
labour (social design), they can use this to work out what tools and other physical resources 
(physical/set design) may be most useful to recommend. In different circumstances, a 
designer may have to redesign a task and student groupings to fit an activity into a new 
set of learning spaces, or to accommodate for a shift in the activity from face-to-face to 
online. In short, at design time, design thinking typically moves backwards and forwards 
across imagined student activity, aspects of the physical, the epistemic and the social, and 
intended learning outcomes.

While these four kinds of designable components can be thought of separately, as part 
of exploring design possibilities, a crucial message from Figs. 1 and 2 is that they become 
enmeshed together in students’ activity at learn-time. This is a useful corrective to habits 
of design and research thinking that privilege one kind of component over others – such as 
prioritising technological ‘things’ over educational problems (Reeves and Lin 2020). For 
example, much of the writing about innovative learning spaces privileges the physical, giv-
ing it undue autonomy or causal power, and fails to appreciate that rearrangement of physi-
cal space, on its own, will not produce beneficial educational change (Carvalho et al. 2017; 
Ellis and Goodyear 2016; Goodyear et al. 2018; Yeoman and Wilson 2019). The same can 
be said of digital tools (like iPads), pedagogical techniques (like problem-based learning) 
and social rearrangements (like groupwork). None of these functions independently.

The motivation for ACAD in the pragmatics of analysis and design

Research on (human) learning aims to provide accounts of learning that are true across 
a wide range of situations: the goal is to make and test conjectures and develop theory, 
without close attention to the needs of those who will use the knowledge about learning 
thereby produced. We know that many educational practitioners see little value in consult-
ing the research literature (Broekkamp and Van Hout-Wolters 2007; Vanderlinde and van 
Braak 2010; Goodyear 2011). We also know that teacher-designers struggle to make use of 
general principles about ‘good learning’ when they have to make concrete decisions during 
educational design (Hoogveld et al. 2002; Kali et al. 2011; Kali et al. 2015; Goodyear et al. 
2018).

Understanding the development and logic of ACAD requires a switch of view: from the 
science of learning to the pragmatics of educational design. ‘Pragmatics’ is concerned with 
action – with how people make sense of things, and get things done, in real world contexts. 
ACAD aligns with the need for actionable knowledge.

There is considerable variation in the practices of educational design, so some sim-
plification is necessary to make further progress with our explanation. In what follows, 
we focus on the redesign of ongoing courses, as distinct from the design of new courses 
(Goodyear and Dimitriadis 2013). We will also focus on situations in which redesign is 
done by two or more people, such as when a teacher or a course team works with one or 
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more educational designer/developers, in a process which involves several meetings. We 
refer to this temporary grouping of people as a course redesign team.

The work process we associate with periodic redesign of this kind has the following 
characteristics:

•	 It sits within a cycle – often an annual cycle - of design, enactment, analysis and rede-
sign.

•	 This cycle has its own temporal discipline. For example, there may be only a limited 
period each year in which the course design can be modified; analysis therefore needs 
to be timely and actionable.

•	 Tight periods for redesign, and limited person-power, mean prioritising what should 
be changed: e.g. on the basis of what students said and did, or in light of some other 
notions of quality enhancement, or because of enforced changes, such as spaces or tools 
no longer being available, worsening staff-student ratios, new demands by certifying 
bodies, etc.

In short, analysis and design should not be thought of in idealised terms. A course that 
operates in the real world is not an idealised object open to infinite manipulation by omnis-
cient instructional designers. It is subject to real-world processes of change, involving 
course redesign teams who have to make decisions efficiently, with uncertain knowledge, 
incomplete data and finite resources, at fixed times, in the midst of competing priorities.

In such circumstances, the creation of useful knowledge has to concentrate on revealing 
– to a mutually acceptable level of detail and reliability - how the current set of educational 
arrangements actually works. Expressed in other terms: how does this learning environ-
ment (or system, or network) actually function? And what is likely to happen if one tries 
to change part of it? With most real-world learning systems, answers to these questions are 
rarely self-evident and they are not necessarily easy to arrive at through talk alone. More 
likely, the course redesign team - the people who have a stake in improving things - need 
to create, test, discuss, improve and agree to use some shared representations, as aids to co-
ordinated sense-making and action (Ison and Blackmore 2014).

ACAD and design inquiry

A course redesign team, in such circumstances, may engage in design inquiry in order to 
come to a shared understanding of how the course functions. It needs to map or remap the 
architecture of each of the major learning activities constituting the course and explain how 
relations between the main physical, social and epistemic components generate valued, or 
problematic, local functions. Part of the challenge here, expressed in the language of real-
ist evaluation, is to explain how specific local mechanisms produce outcomes (Wong et al. 
2012).

This focus on the local, situated, specific and contextualised (in ACAD) places design 
inquiry as a form of idiographic research. Educational technology research ‘does not have 
a distinguished record in dealing with local educational problems’ (Reeves and Lin 2020). 
Idiographic research aims to identify particular connections characterising specific cases. It 
contrasts with the much more familiar nomothetic research, which aims to establish gener-
alisations across cases.

Design theorists Nelson and Stolterman (2014) point out that design inquiry actually 
aims to create three kinds of useful knowledge – knowledge of what is true, what is real 
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and what is ideal. In brief, knowledge of what is true includes universal statements and 
generalisations, such as those which aim to explain fundamentals of how human beings 
learn, the nature of cognition, limits to working memory, etc. Such knowledge is also 
very useful in explaining how to connect the physical elements in a learning environment: 
knowledge of electronics and mechanics, for example. In contrast, knowledge of what is 
real concerns specific, existing entities, objects, events, etc. To understand this class, this 
course, these students, this learning activity involves inquiring into something that is real. 
Finally, inquiry into the ideal concerns the clarification of values and purposes. Design 
inquiry often has to pursue questions about what is actually needed, what deeper human 
purposes are served, what the actual ILOs should be, and so on.

On this view, a course redesign team, working with the ACAD framework, moves back 
and forth between design inquiry and design action – exploring and coming to a better 
shared understanding of the real and the ideal, illuminated by knowledge of what is (more 
generally) true. The explanations and representations they create have potential value for 
future redesign work and they can also help the team to articulate design rationales, to 
share with students and other practitioners (Krippendorff 2006).

Design thinking and ‘connecting constructs’

Periodic course redesign involves thinking carefully about the relations between quite 
diverse kinds of elements. We use the term ‘connecting constructs’ for ideas that capture 
these relations. Connecting constructs provide the logic for a design. For example, within 
the ‘physical’ or ‘set’ design area are to be found many discrete but interconnected, or 
interconnectable, things – material, digital and hybrid, small and large, local and distant, 
tools, artefacts and infrastructures - which need to be brought into productive relations in 
order to function. Consider, for example, the components that constitute a Virtual Learn-
ing Environment or Learning Management System, together with a set of ‘Office’ tools 
(a word-processor, spreadsheet tool, etc) and a suite of communications and social media 
(Facebook, Twitter, email, etc.) A course team typically populates the VLE with specific 
course materials and makes recommendations to students about the ‘Office’ and commu-
nication tools that should be used. Within this broad and heterogeneous domain of ‘physi-
cal’ elements, the prevailing logics derive from positivism: explanations or models of how 
things fit together, take inputs and create outputs, enclose and support one another, and 
so on, depend upon physical laws, topologies and spatial relations. Within the ‘social’ 
design area, other logics apply, not least because the people caught up in designs for learn-
ing have their own intentions and can interpret what they are being asked to do. In this 
social domain, design decisions cannot depend upon the same kind of positivist logic that 
is relied upon in the physical domain. Interpretivist accounts are also needed – to foresee 
how students may interpret and complete what has been designed for them (Krippendorff 
2006; Sun and Goodyear 2019).

Design decisions are not limited to the three distinct domains of the physical, social and 
epistemic, of course. Much of the design thinking and decision-making that has to be done 
necessarily focusses on the interface between activity (what students will actually do) and 
design elements in the physical, social and epistemic domains. As we have said, activity 
– being emergent and real – is not designable. However, design decisions that affect what is 
made available and/or recommended in the physical, social and epistemic domains depend 
on assumptions about relations between these designable elements and what it is imagined 
that students will then do. For example, relations between student activity and the physical 
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can be thought about using connecting constructs such as the ideas of affordances and con-
straints. A physical environment affords some possibilities for action, but not others. Thus, 
understanding technological affordances is a key part of the knowledge base on which 
course redesign teams can draw in making reasoned design decisions. Similarly, there is 
a well-established body of research on how students interpret the requirements of tasks 
set for them: how they transform the task set into their actual activity (Ellis and Goodyear 
2010). Table 1 provides a summary of the main sets of design decisions required and the 
areas of knowledge from which connecting constructs can be drawn.

A strong implication to be drawn from Table 1, in light of our earlier arguments, is that 
research and development in educational technology aimed at connecting or aligning edu-
cational outcomes with technological ‘things’ (Reeves and Lin 2020) needs to (a) also deal 
with the mediating influence of student activity and (b) draw upon the science of ergonom-
ics (human factors) as well as the learning sciences.

In the next two sections, we share some recent developments in the use of ACAD. 
Firstly, we discuss some work on making design rationales explicit, to share with students 
and/or to facilitate rapid adaptation of designs to meet changing circumstances. Then we 
describe an ACAD-based toolkit for use in collaborative design meetings.

Making design rationales explicit

Figure 3 is an abstract design representation. Compared with Figs. 1 and 2, it omits ‘Activ-
ity’, because activity, by definition, cannot be designed. We use the term ‘simplest possible 
design representation’ (SPDR) to indicate that ACAD conceives of no simpler representa-
tion. Design for learning must always take into account the three areas of task, physical and 
social design. Intended learning outcomes give purpose to the design.

The SPDR also shows how these four are related. The intended outcomes provide a 
rationale for the task design (Rt-o). This does not necessarily mean that the task design is 
deduced from the intended learning outcomes. In actuality, teacher-designers work back 
and forth between various kinds of design ideas, constraints, the balance and choices 
between valued outcomes, and so on. Similarly, the SPDR in Fig. 3 includes a rationale 
connecting task design to physical design (Rt-p) and task design to social design (Rt-s). Such 

Table 1   Areas of knowledge (of what is true and/or ideal) that can inform design decisions

Design decisions referring to … Appropriate knowledge base(s) on which to draw

Physical Physical laws, topology, spatial relations
Social Social psychology; social anthropology; cultural studies; 

sociology
Epistemic Epistemology; philosophy of science; curriculum studies; 

sociology of knowledge
Outcomes Epistemology; workplace research; skills analysis; analysis of 

capabilities and competences
Physical:activity relations/interface Ergonomics (human factors)
Social:activity relations/interface Group work; collaborative learning; communities of practice
Epistemic:activity relations/interface Students approaches to learning (SAL)
Outcomes:activity:task relations/interfaces Pedagogy; learning theory
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design rationales connect, and provide some explanation and/or justification for, parts of 
the completed design. In actuality, many elements comprising the physical design may be 
outside the control of the designer: the task design may, in some ways, reflect unchangea-
ble affordances and constraints in the learning spaces or digital tools available. Conversely, 
as some aspects of the task design begin to crystallise, they may place requirements on the 
spaces that will need to be found, and furnished, or the tools and other resources that will 
need to be recommended, or set in place. Thus, these three design rationales (Rt-o Rt-p and 
Rt-s) express the logic of the connections, as part of the explanation of the design itself.

The value of including design rationales derives from at least two sources. Firstly, pro-
viding an explicit design rationale helps with adapting, communicating, sharing and reus-
ing designs (Goodyear and Retalis 2010; Laurillard 2012; Bearman et al. 2020). Secondly, 
providing students with explicit design rationales – in principle – strengthens their abil-
ity to complete (co-configure) the design before and during ‘learn-time’ and their abil-
ity to configure their own learning tasks, environments and relationships into the future. 
Research by our doctoral students (e.g. Dave 2017; Sun and Goodyear 2019; Spence 2020) 
and others (e.g. Beckman et al. 2019; Arnesen et al. 2020) suggests that, at least in higher 
education settings, teachers only rarely share explicit design rationales with their students, 
and that students, unsurprisingly, deviate widely from their teachers’ intentions (Ellis and 
Goodyear 2010). In situations where supervision of students’ learning activities is ‘light-
touch’, it may be some time before unproductive drifting away from the task-as-designed is 
noticed.

ACAD SPDRs, including their design rationales, can also assist in thinking about two 
kinds of design variations relevant to challenges that are particularly salient right now.

This paper is being written during the Covid-19 pandemic: a time in which educa-
tional institutions and their teachers, administrators and students have found themselves 
(a) adjusting rapidly between different educational modalities and (b) having to deal with 
uncertainties about which modalities will be available in the short, medium and longer 
term. The vertical axis of Fig.  4 reflects this, in a simplified way. The ‘online pivot’ of 
March 2020 saw many schools and universities shift from their normal arrangements 
for teaching and learning to what has been called ‘Emergency Remote Teaching’ (ERT) 
(Hodges et  al. 2020). At the time of writing (July–August 2020), many institutions are 
planning for a return to some version of socially/physically-distanced ‘on campus’ edu-
cational arrangements, but they are also having to make back-up plans in case educational 
provision has to revert to ERT or to some hybrid form that mixes face-to-face, online, syn-
chronous and asynchronous activity. So the vertical axis of Fig. 4 shows how variants of a 
design may be prepared for each of these sets of circumstances, and more. The key point 
is that a single design (task:physical:social) can be produced, and then variants of it can be 

Fig. 3   The simplest possible 
design representation (SPDR)
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generated, depending on foreseeable changes in the operating environment. The key corol-
lary is that if the design rationales are also made explicit and shared, students (and others) 
are better placed to fine-tune further adaptations – to co-configure – if the circumstances in 
which they find themselves change, or do not exactly match those envisaged by the teacher-
designers. So, for example, a student may be better placed to say to themselves “Tool X 
was recommended on the assumption that I would need it to do Y, in space Z; I still need to 
do Y, but in space A, so I’ll use Tool B instead”.

In a similar vein, the horizontal axis of Fig. 4 reflects variations on a design, mainly 
reflecting some details of intended outcomes. For example, many instances of ‘learning 
by doing’ - in (cognitive) apprenticeship mode - involve students in working on a simpli-
fied or partial task, drawn from real-world practice in a professional or academic domain. 
The rationale for a basic version of such a task may be as simple as saying that experienc-
ing a fragment of professional practice provides a taste of, or foundation for, engaging in 
that practice later on (Osimple, in Fig. 4). However, a richer learning task can be designed 
that builds upon such simplified experience, by adding a sub-task to encourage generalisa-
tion (Ogeneral) and/or application (Oapply) of insights or skills deriving from Osimple. (Engle’s 
work on ‘expansive framing’ provides an underpinning for this approach. See Engle et al. 
2012.)

Among the emergency educational arrangements that have had to be made during the 
Covid-19 pandemic, some have related to socially-just assessment. Given unequal access 
to digital platforms (such as online assessment and proctoring systems) and/or to material 
spaces (such as exam halls), how can assessment practices be quickly and fairly adapted to 
allow students to demonstrate that they have met course requirements? Design Odemo cap-
tures this. Rather than being a design aimed at helping a student reach outcome O, it pro-
vides them with an opportunity to demonstrate that they have already reached outcome O. 
In other words, it is a summative assessment design rather than a design for learning. So, 
tracking Odemo down through variants for ‘normal’, ‘ERT’ and ‘hybrid’ situations shows 
how preparations can be made – and rationales communicated to students – for different 
eventualities. To be clear, the point is not to cover all eventualities, but to cover what is 

Fig. 4   ACAD SPDRs capturing variations on a design
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easily foreseeable and to share the design ideas that help students, and those around them, 
customise and complete designs more effectively and efficiently at learn-time.

Tools for collaborative design meetings: the ACAD toolkit

Drawing on tools used in design anthropology (Gunn et al. 2013) and on research in edu-
cational design (Carvalho 2010; Chatteur 2011; Yeoman 2015), the ACAD toolkit (Yeo-
man and Carvalho 2019) was created to facilitate theoretically-informed educational design 
practices. The ACAD toolkit supports course  design teams by scaffolding the processes 
of knowledge sharing and knowledge integration (McDonnell 2009) using conversational 
prompts that promote the negotiation of shared meaning, with respect to valued forms of 
learning activity. This support is provided in the form of visual scaffolds and manipulable 
representations of the ACAD framework and includes a set of colour-coded ACAD cards, 
the ACAD wireframe, task scaffolds, learning scenarios, and images.

The ACAD cards

One of the challenges of putting the ACAD framework to work has been helping inexpe-
rienced teacher-designers identify and remember the main dimensions of design and focus 
their work on designable elements of each. Unscaffolded, they tend to spend more time 
trying to identify dimensions and elements rather than engaging in productive educational 
design. In response, the ACAD cards (Fig. 5) were developed to seed conversations with 
a range of examples. Each card represents a dimension of design (using three different 
colours) and carries a headline term (a designable element of that dimension) for consid-
eration. A fourth colour is used to stimulate discussions about philosophy and high level 
pedagogy (Goodyear 1999) or valued task types (Law et al. 2017). A core deck consists 
of around 100 cards. This includes 12 blue cards representing high level philosophy/peda-
gogy (e.g. socio-constructivism; learning as participation and negotiation: Rogoff 2014) or 
valued task types (e.g. exploratory learning, students explore issues through conversation), 
and roughly equal numbers of green set-design cards (e.g. collaborative studio), orange 
social-design cards (e.g. assigned roles), and yellow epistemic-design cards (e.g. collabora-
tive problem solving). The final selection of terms is refined to suit the specific context and 

Fig. 5   The ACAD cards
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card decks are assembled from a growing pool of terms. Using more than 100 cards in any 
one session can be counter-productive. Providing a core deck and options to alter existing 
cards, or create new cards, offers sufficient structure and opportunities for co-creation.

Teams are encouraged to start with the blue cards, with the aim of establishing a shared 
understanding of valued learning activity and a common vocabulary—about learning—to 
discuss a range of potential design solutions. The materiality of the cards is often sufficient 
to initiate sorting, selecting, and ranking exercises in groups. Words spoken can be fleeting 
and easily dismissed, but a card with a valued headline term, repeatedly placed in a shared 
workspace, supports the negotiation of consensus with respect to individual elements of a 
specific design, the alignment of these elements with valued forms of learning activity, and 
the coherence of a candidate design. Whilst the cards prompt initial discussion, aligning 
these designs with values about learning and teaching, and converging on a final design is 
well served by additional visual scaffolds.

The ACAD wireframe as a visual scaffold

The primary visual scaffold used by most teams is the ACAD wireframe (Fig. 6). Initially 
designed to support the analysis of whole-part relationships in fine-grained analysis of 
learning activity (Yeoman 2015), the ACAD wireframe is a single representation combin-
ing the ACAD framework, and earlier work on pedagogical frameworks (Goodyear 1999) 
and pattern languages (Alexander et  al. 1977; Goodyear and Retalis 2010). It acts as a 
translation device (Bernstein 2000) helping those who use it to navigate between theoreti-
cal concepts (high level philosophy) and the enactment of a design (set, epistemic, social) 
across scale levels (macro, meso, micro). When used to support the work of design teams, 
it encourages careful consideration of the scale-level at which the team is working (macro, 
meso, micro) and the characteristics of the scale levels that are beyond their control. This 
is often a significant moment for teacher-designers, because whilst they are aware that 
many things are beyond their influence, this exercise highlights the many small but sig-
nificant aspects that are within their sphere of influence. It helps them find the boundaries 
of the spaces within which they can act. In addition, when reviewing a potential design, it 

Fig. 6   The ACAD wireframe
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encourages discussion about horizontal, vertical, and diagonal alignment: something that is 
difficult to do well in design groups without access to co-configured visual representations.

Other visual scaffolds

Other visual scaffolds in the toolkit include an illustration of the ACAD framework (Fig. 7) 
and a two-by-two grid mapping student autonomy against task complexity (Fig. 8).

The base illustration in Fig. 7 is a version of that shown in Figs. 1 and 2 of this paper. 
It is used in combination with the ACAD cards and short, scripted, scenarios based on 
research in formal and informal settings (Carvalho 2010; Carvalho and Garduño Freeman 
2018; Yeoman 2015). This combination is helpful for teachers who are unfamiliar with 
either educational design or the ACAD framework. It involves mapping the scripted sce-
nario using the cards and the illustration. Adding the wireframe then focuses attention on 
establishing the degree of alignment across dimensions and scale levels, without having to 
(re)create a learning design.

The student autonomy vs task complexity grid (Fig. 8) is useful for teams involved in 
curriculum or learning space redesign. It invites candid conversations about educational 
aspirations and practical enactment in the classroom. For example, if we are redesigning 
space to support team-based learning, are we prepared to redesign our curriculum to sup-
port increased student autonomy? It has also proven to be an effective scaffold for evaluat-
ing images of a range of learning spaces.

Originally developed to support the work of heterogenous educational design teams, the 
ACAD toolkit continues to evolve in response to new opportunities and shifting contexts 
of use. It has recently been translated into Spanish (Yeoman et al. 2020), and is currently 
being adapted for use online to support redesign in response to the Covid-19 pandemic.

Fig. 7   ACAD illustration in use
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Locating ACAD in the broader landscape

In this last section of the paper, we help position ACAD in the broader landscape of 
approaches to educational technology research and practice. Given the limits on space, we 
restrict this comparison to: (a) classic approaches to Instructional Design, such as ADDIE, 
and (b) Educational Design Research/Design-Based Research. ACAD can fill some gaps 
and offer fresh ways of thinking about recurring problems in the field. While the ACAD 
approach can be seen as valuing local, idiosyncratic knowledge over more general or uni-
versal knowledge, this would be a misreading. Capable teacher-designers need to be able 
to draw together the right sets of tools, methods, ideas, data (design knowledge) for each 
circumstance, and they also need meta-level, strategic, knowledge that can guide them in 
deciding what kinds of knowledge, and ways of knowing, are most likely to help with the 
specific design problem at hand. Educational design often involves a high level of epis-
temic fluency – including an ability to find and use the most appropriate kind of knowledge 
for each part of the design task at hand (Goodyear 2015). Design typically involves a skil-
ful appropriation and blending of different kinds of knowledge, drawn from a variety of 
sources.

There are some resemblances between ACAD and classic approaches to Instructional 
(Systems) Design, such as ADDIE - the Analysis-Design-Development-Implementation-
Evaluation model - and ‘Backward Design’ (Reiser and Dempsey 2017; Wiggins and 
McTighe 2005; Parchoma et  al. 2019). Like ACAD, ADDIE and its relations provide a 
cyclical framework which involves both analysis and design work. However, there are a 

Fig. 8   Autonomy vs complexity grid
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number of very significant differences. Firstly, ADDIE and Backward Design are essen-
tially process models, aimed at providing guidance to help people step through a complete 
process (e.g. from analysis to evaluation). ACAD scaffolds analysis and design work by 
drawing attention to selected sets of phenomena, and their relationships, without specifying 
a sequence or process to follow. Secondly, ADDIE and BD provide guidance about devel-
opment and implementation, whereas ACAD is largely silent about these matters – not 
because they are unimportant, but because (on the ACAD view that learning activities are 
complex and co-configured) development and implementation are not under the close con-
trol of a design/teaching team. Thirdly, analysis in Instructional Design normally refers to 
analysis of intended learning outcomes and capabilities. Analysis in ACAD is of the whole 
learning situation. In fact, ADDIE’s evaluation phase is closer in focus to ACAD’s analy-
sis, though usually narrower in scope. Evaluation, in the ADDIE model, sometimes means 
checking whether an intervention worked, whereas analysis in ACAD always also involves 
answering questions about how an intervention worked. Because analysis in ACAD is cen-
trally concerned with understanding causal mechanisms, it is similar to realist evaluation 
(Pawson and Tilley 1997; Wong et al. 2012).

ACAD also resembles Educational Design Research (EDR) and Design-Based 
Research (DBR), insofar as EDR and DBR acknowledge the importance of contextual fac-
tors in shaping the success or failure of a designed intervention and so insist on carrying 
out research and iterative cycles of enhancement in real-world contexts (McKenney and 
Reeves 2019; Reimann 2011; Barab 2014; Zheng 2015). Two major differences separate 
EDR and DBR from ACAD. First, EDR and DBR are heavily invested in theory-building. 
Although EDR and DBR are always committed to having beneficial local impacts, they 
are also driven by an ambition to strengthen theory (Barab 2014; Sandoval 2014; Reeves 
and Lin 2020). EDR and DBR projects are almost always initiated and led by academic 
researchers who need to publish theoretically interesting results in journals: to contribute 
‘knowledge of what is true’ (Nelson and Stolterman 2014). Understandably, this affects 
how they conceive and bound their primary units of analysis (Dohn 2020) and how they 
prioritise specific lines of investigation. In contrast, ACAD’s commitment to understanding 
specific local systems and how they function (‘knowledge of what is real’) means that the 
unit of analysis is conceived and bounded in local terms, in ways that have meaning for the 
participants. The second major difference is that, paradoxically, the DBR literature evinces 
very little intellectual interest in the practices of design, whereas ACAD has been informed 
by, and has contributed to, the mainstream literature of design studies (Carvalho and Good-
year 2018; Yeoman and Carvalho 2019).

In sum, ACAD brings to the table:

•	 An insistence on recognising students’ agency, such that designed tasks must be dis-
tinguished, conceptually, from students’ activity at learn-time. Only their activity has a 
direct connection to learning outcomes.

•	 Ways of reasoning about all the designable and inherited elements that situate students’ 
learning activity.

•	 An over-riding commitment to methods of understanding and improving local educa-
tional situations – helping equip the teachers, designers and students who inhabit those 
situations to make sense of what is intended and what transpires.
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