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This document provides an explanation and exploration of the principles that define our
approach to designing learning experiences that are effective for all learners', and the
evidence base that underpins this approach.

The concept for the original version of these principles, published in 2020, was developed by
Alex Walters, Laura Patsko and Laurie Harrison. The principles were researched and written
by Laura Patsko, with input from the LearnJam team — Katy Asbury, Tim Gifford, Laurie
Harrison, Berta Rojals, Jo Sayers, Alex Walters and Lucy Williams. Our expert reviewers, Scott
Thornbury and Philip Kerr, provided invaluable input. Thanks also to Andre Hedlund, Richard
Whiteside, Annen Soerensen and Zahra Davidson for their valuable comments and
suggestions.

This updated version of our learning design principles for 2022 is the result of nearly three
subsequent years of learning, reflection and development by the whole LearnJam team. The
document itself was updated by Laura Patsko, in discussion with Jo Sayers and Rebecca
Thornton. We're particularly indebted to Martin Bloomfield, Vanessa Faloye, Mel Green,
Michelle Mangal, and the teams at Huddlecraft and Diversity & Ability, for their thoughtful
input and critical guidance since the first version of these principles was published in 2020.

' This research and these principles focus on adult learners (age 16 years and above). There is some
overlap between the learning needs of children and adults, especially in terms of cognitive, social and
emotional aspects such as the importance of motivation and memory; but children experience
learning differently to adults as they are developmentally less mature. The qualitative differences
between the way younger and older people learn make it unrealistic to assert one set of principles —
and particularly suggestions for implementing those principles in practice — that apply to learners of
all ages.
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About these principles

The need for learning design principles

We published the first version of our learning design principles in early 2020, citing the need
to reevaluate how people learn; especially given the growing interest in retraining and
upskilling to keep pace with a rapidly changing world.? We argued that while investment in
learning was imperative, there was still a general lack of clarity about what really works, and
that while digital educational infrastructure was receiving attention and funding from both
private and public sectors globally, these projects often lacked the planning or support
necessary for successful implementation.®

These observations remain true, and the original version of the principles has been used in
many of our projects since their publication, but a lot has also happened in the world since
early 2020. In particular, the Covid-19 pandemic forced people worldwide to adapt suddenly
to new ways of life and learning. The rapid acceleration to teaching, learning and working
online saw many organisations rush to move learning experiences online with little
consideration for pedagogy or inclusion. Widespread social, digital and educational
inequalities were simultaneously exacerbated and brought to light; and must no longer be
ignored.

What does this mean in practice?

We believe we have a responsibility to contribute to shifting inequitable educational systems
through an approach that is not only effective for the majority, but effective for all.

This means thinking not only about the ultimate learning product or course, but about
learners’ wider contexts and what barriers to access they may face. It means designing
learning experiences that are effective for all learners. And it means recognising the role and
influence of designers’ processes, systems and mindsets.

You'll have noticed many of these concepts in the 2020 version of our learning design
principles, for example:

e Principle 1.2: “Before they begin, help any learners with negative past experience to
understand that this learning will not be like when they were in school.”

e Principle 2.3: “Prompt learners to ask themselves, How will knowing this content relate
to who | see myself as?”

e Principle 2.4: “Consider allowing learners to respond to the feedback they receive and
engage in dialogue with whoever is giving the feedback.”

In this updated version of our principles, we aim to clarify and emphasise that inclusiveness
isn't something additional to effectiveness. It's not an optional extra or a “nice-to-have.” In

2 According to the World Economic Forum (2018, p. ix), “By 2022, no less than 54% of all employees will require significant re- and
upskilling.” A recent example was reported by Gartner in August 2019 of a major multinational company launching an initiative
to retrain 100,000 employees by 2025.

3 For example, the BBC reported in 2015 that annual global spending on educational technology in schools was approximately
£17.5bn (GBP), but that this had not had a noticeable or consistent impact on student learning.

) Our updated learning design principles | © LearnJam 2022 3



order for a learning experience to be effective, it must be inclusive. All participation in
learning is worthy and all needs should be considered in learning design.

Specifically, for this update, we've added principle 1.6 “ldentify and avoid barriers to access”;
and have updated the language in other sections for greater clarity.

Who is this document for?

This document is intended for fellow professionals working in learning experience design
(LXD). We imagine the audience to be people like us — people designing digital learning
solutions for adult learners (whether customers, clients or employees). While we work mainly
on digital resources, you may notice that this document rarely makes explicit reference to
technology. This is a deliberate choice based on the importance of undergirding any learning
experience, digital or otherwise, with valid pedagogical® principles. These principles are first
and foremost our approach to promoting effective learning for all, not a manifesto for the
use of technology for technology’s sake.

Gathering feedback

We recognise that a document like this is ambitious in both nature and scope. The principles
involved in effective learning co-exist in a complex dynamic, so any approach to
summarising them will necessarily be somewhat reductive. These principles represent the
fruits of work that is never truly complete. This document already represents an update to
our original publication and we both expect and intend to develop it further in future as our
collective experience and the body of available research grow. So please do get in touch at
hello@learnjam.com with any thoughts or observations on its contents and applications -
we would love to hear from you.

How can you use this document?

We have endeavoured to phrase the information in this document in a simple, clear way. We
avoid jargon as much as possible, and for each principle give at least one real-world
illustration or case study to show how it might be applied in practice.

You will find that some principles are less within the control of the learning experience
designer, but we urge you to be aware of their importance to the success of the overall
learning process. Indeed, this holistic awareness is critical for designing experiences that can
meet the needs of all learners.

Of course, just as every problem is different, so are the solutions. There is no such thing as an
“educational panacea” and it will always be important to tailor the application of the
principles to the needs and constraints of particular learners in particular contexts. And as
these needs and constraints may themselves change over time, it is important for learning
designers to incorporate mechanisms for ongoing evaluation of the effectiveness of a

“The term “andragogy” is sometimes used (e.g. famously by Malcolm Knowles) to focus specifically on adult learning as
opposed to that of children. However, we choose to use “pedagogy”, a term which is long-established, gender-neutral, includes
a consideration of both the content and processes of learning, and widely used to refer to learning in general.
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particular learning experience, along with feedback loops, to modify the design of the
experience in an iterative way.

In practice, you can use this document to:

Evaluate your existing learning experiences against the principles, and update your
experiences to get better results for more learners

Inform the development of new learning design concepts that are effective and
inclusive from the outset

Remind yourself of the important things to consider when designing learning
experiences

Guide and accelerate decision-making when you are unsure of which approach,
direction or decision will be most effective

Underpin the development of bespoke principles for your specific organisational and
learner needs

Our updated learning design principles | © LearnJam 2022
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What constitutes effective learning?

Learning can happen in many contexts, whether formal, informal or non-formal®, and is
certainly not restricted to traditional classroom or teacher-led settings. Adults nowadays may
find themselves learning something by themselves or in a group, at home or at work, online
or face-to-face, etc. And of course, learning is not a purely mental activity: all learning is
embedded in its social, cultural and historical context.

But although the term “learning” feels intuitively meaningful, it can prove surprisingly
slippery to define. Research studies tend to focus on a particular type of learning in a
particular context, such as a specific age group or educational setting, and no single
definition or explanation of “learning” exists that is wholly unambiguous or universally
uncontentious. For example, are facts, rules, principles, theories, etc. learned in the same way
as skills, methods / techniques or self-knowledge?® And is the acquisition of “lower-order”
cognitive skills such as describing or calculating really comparable to “higher-order” ones
such as analysing or evaluating?’

In view of this complexity and nuance, this document aims, as far as possible, to avoid
subscribing exclusively to one specific theory of learning (cognitivist, behaviourist,
constructivist, etc.) and instead take an approach of “principled eclecticism”. We are
fundamentally interested in applying research insights usefully to practical, real-world
circumstances; and there are a number of important factors that feature consistently in any
effective adult learning experience, each to a greater or lesser extent depending on
contextual and individual variables.

From our review of the available evidence, we conclude that designing any effective and
inclusive adult learning experience involves:

1. designing for the learner and their context;
2. responding to what the learner already knows; and
3. providing effective practice over time.

While these factors appear to hold true for all adult learning, LearnJam'’s particular strength
is our background in second language learning. Effective commmunication in any language
involves an exceptionally sophisticated knowledge base and an effortless interplay of
integrated skills that most people take for granted and, indeed, are unaware that they even
possess. The complex intrapersonal and interpersonal nature of language learning thus
provides a valuable model for all learning: the assimilation, operationalisation and
automatisation of new knowledge and skills.

°The European Union notes that “non-formal” learning “is normally structured learning (e.g. in-company training),” whereas
“Informal learning happens naturally as part of diverse activities (e.g. digital skills developed through leisure activities).”

& A distinction is often made in educational literature between “declarative” (factual or conceptual) knowledge and “procedura
knowledge, to which “metacognitive” knowledge (knowledge about knowledge / learning about learning) is also sometimes
added.

7 For an accessible introduction to Bloom's Taxonomy of cognitive skills, see Forehand (2005).

"

) Our updated learning design principles | © LearnJam 2022 6


https://europa.eu/europass/en/validation-non-formal-and-informal-learning

1. Design for the learner and their
context

Learners are people first, and understanding their context is the first step in designing a

learning experience that will work for them personally. Common conceptions of learning
usually start with some recognition of the role of the brain, particularly memory. But it is

important to remember that:

“Brains are in bodies, bodies are in the world, and meaningful action in these worlds
is in large part socially constructed and conducted.”™

The fact that learning is socially and culturally mediated is often neglected in learning
design, as are the many potential barriers to access that learners may face.? For example,
wholly-online learning experiences will always be limited in value if their intended
population of learners doesn't have stable, reliable internet access.® And despite widespread
recognition of globalisation, the nuances of how this affects practical approaches to learning
are underappreciated, and apparently appropriate or useful ideas and methods may turn out
to be culturally unacceptable to some learners." The adage “think globally, act locally”
remains very sound advice.

We also need to recognise that the cognitive, emotional and sociocultural dimensions of
learning are all interrelated. For example, as one researcher points out: “Not only are
emotions often given expression during interaction in social settings, but it is often social
settings that give rise to emotions.””? Similarly, learners may benefit from exploiting one
dimension in order to support another, such as using emotional self-regulation strategies to
persevere in the face of challenges and boost motivation.

In short, the whole person and the whole environment are relevant to effective learning, not
merely the subject matter at hand. The learning experience will vary greatly according to a
particular individual's cultural norms and expectations, their emotional state, their prior
knowledge, motivation(s), commitment, self-awareness, aptitude for a given subject or skill,
their relationship with other learners, particular barriers to access they may face, etc.
Effective and inclusive learning is not simply a question of transmitting information from
expert to novice; learners need to understand how the learning process itself works and how
it relates to their own context, experience and identity.

8 Churchill et al (2010, p. 237).
9 Cheek (2015, pp. 22-23).

' British Council (2019).
" Cheek (2015, pp. 22-23).

2 Murray (2014, p. 329).
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1.1. Develop intrinsic motivation

Learners need to see the value in what they're learning”, and intrinsic motivation (inherent
interest/enjoyment in the subject) is generally a better incentive than extrinsic motivators
(e.g. reward, punishment, external coercion, career reasons, etc.).” In the field of Second
Language Acquisition (SLA), some researchers argue that motivation is the most important
factor for success, superseding even inherent aptitude.” Learners whose task is extrinsically
motivated (e.g. their company requires them to learn XYZ) may need help to internalise and
integrate this need - effectively, to make it more like an intrinsically motivated need, one that
is in line with their other values and needs.

Motivation — and indeed, success — can be influenced considerably by a person’s degree of
self-determination; in other words, learners need to understand how their goal (and the
steps involved in achieving it) is related to their lives, to believe in their own ability to achieve
it and to exercise some degree of control in directing their own progress towards this goal.’
Similarly, some learners may be sustained through challenges by their inherent “hardiness”,
conscientiousness or “grit"”; but arguably the key factor here is perseverance of effort.”® In
the face of difficulty or obstacles, successful learners will be those who keep going, those
who feel driven to finish what they've started.

Practical ideas:

e As far as possible, avoid threats, deadlines, pressure and imposed
goals.

e Promote learners’ natural tendencies for intrinsic motivation by:

o providing positive feedback on performance;

o helping them recognise the relevance of what they're
learning to their other values and needs;

o providing opportunities for choice and self-direction;

o increasing their sense of their own autonomy and
competence;

o helping them feel a sense of belonging and connection with
others (especially those who have imposed the learning task
on them).

e Encourage learners to persevere in their efforts despite setbacks,
difficulties or failures. Help them to keep going.

e Encourage learners to imagine alternative possible selves, and
particularly their “ideal self”. Help them identify discrepancies
between their actual current self and this ideal, and how to bridge
the gap.”

¥ Deci & Ryan (2000).

' Deci & Ryan (2000); Ward et al (2004).

> See the extensive publications of Zoltdn Dérnyei and Ema Ushioda on the topic of language learners’ motivation and the
“ideal L2 [second-language] self".

'® Ward et al (2004).

7 Sheard (2009); Credé et al (2017).

'8 Credé et al (2017).

¥ See Dérnyei (2009, especially pp. 10-18) for a very accessible overview of self-determination theory and the use of “possible
selves” in developing learner motivation.
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1.2. Promote a positive emotional state

Learning success can be affected by one's emotional state, and self-generating positive
emotions and self-regulating negative ones can help learners focus and learn better.?®
Indeed, some researchers argue that cognition is inextricably linked with emotion:

“the aspects of cognition that are recruited most heavily in education, including learning,
attention, memory, decision making, motivation, and social functioning, are both profoundly
affected by emotion and in fact subsumed within the processes of emotion."

Learners can self-regulate negative emotions quite simply, improving performance without
incurring significant cognitive cost,* by explicitly labelling them (e.g. “I'm feeling nervous”),
especially before a potentially stressful task.? Cognitive reappraisal can also help, in which
the learner recasts a situation to make it more appealing and to lessen any negative
emotional impact (e.g. by referring to a task as “an opportunity to improve my memory,
which is an important key to success at university”).?

Practical ideas:

e Before they begin, help any learners with negative past experience
to understand that this learning will not be like when they were in
school.?

e Develop learners’ self-regulation strategies and raise their
awareness of how these can contribute to more effective learning.

e Promote a sense of control and influence over the outcomes of
learners’ effort, and avoid giving rise to feelings of powerlessness.

Vignette:

From Leroy et al, 2012, p. 264:

“Imagine a student tempted to watch his favorite TV series the day before
an important exam. [...] The temptation arises because the “wrong” goal
(watching TV) elicits positive emotions (interest, pleasure), while the
“right goal” (i.e. the one that maximizes long-term satisfaction and
well-being: studying) elicits negative emotions (boredom or anxiety). [..] If
| reappraise the situation as a test of willpower, watching TV becomes
associated with negative emotions (e.g., shame; “l am a loser”) while
studying becomes associated with positive emotions (pride). Cognitive
reappraisal thus modifies the way people represent the choice options: it
increases the appeal of the “good choice” (i.e. the option that is aligned
with long-term goals), while decreasing the appeal of the “wrong

nn

choice”.

2% Davachi et al. (2010); Davis et al (2014).

' Immordino-Yang & Damasio (2007, p. 7).
2 Leroy et al (2012, p. 268).

* Lieberman et al (2017).

% |eroy et al (2012, p. 266).

% Maclachlan (2004).

) Our updated learning design principles | © LearnJam 2022 9


https://drive.google.com/open?id=1lpcksPty_S9YAtgrjvS9dAeLEvYNJNfx

1.3. Provide opportunities for collaboration

It is tempting to think of learning as something that just happens within a person’s head,
but modern theories of learning argue that all learning is “other-regulated” before it is
“self-regulated”. The learning environment itself is a social context and through peer support,
one person’s skills or strengths can support the development of those abilities in others. In
this way, learners can become more autonomous and self-regulated, able to achieve things
independently which they weren't previously able to do without help.?

In team settings, effective collaborative learning allows for shared cognition, active listening,
consideration of a range of alternatives and pooling of individuals’ various abilities.?” But this
requires team members to have good interpersonal relationships — to feel psychologically
and socially safe enough to take risks, make mistakes, voice their opinion and negotiate a
solution to the problem at hand.?® What's more, social cooperation and shared responsibility
improve when “team members’ personal benefits and costs depend on successful goal
attainment by other team members”.? In other words, everyone succeeds when everyone
succeeds. As such, a team with a shared goal is quite distinct from a group of people who
just happen to occupy the same space.

Practical ideas:

e Encourage learners to set goals that are personally meaningful to
them.

e Provide physical or virtual spaces for learners to collaborate in
reaching their learning goals (regardless of whether their
individual goals are different or the same).

e Ensure that learning spaces “actually facilitate communication and
collaboration”, e.g. without desks that are difficult to
move/navigate.*

e Explicitly and actively encourage peer support and skill-sharing.

e Provide ample opportunity throughout the curriculum for learners
to reflect and to talk with each other about their learning.

e Use interdependent tasks, i.e. tasks where “the performance of one
definite piece of work depends on the completion of other definite
pieces of work”*!

e Encourage effective collaboration in group-learning situations by
avoiding within-group competitiveness and promoting friendship,
or at the very least respect and trust, between team members.

e Be aware of (potentially covert) issues of power and politics when
designing opportunities intended to make all learners’ voices
heard.

2 Murray (2014).

?7VVan den Bossche et al (2006).

% Van den Bossche et al (2006).

2 Van den Bossche et al (2006, p. 501).
30 Murray (2014, p. 331).

*'Van den Bossche et al (2006, p. 500).
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1.4. Respect the limits of working memory

The world is full of stimuli which we need somehow to selectively filter and pay conscious
attention to. It is not yet fully understood how information moves from working memory to
long-term memory*? but it is widely agreed that the process of filtering, attending and
connecting these stimuli is how we reinforce and consolidate networks of knowledge in our
long-term memory, known as “mental models” or “schemata”, which ultimately guide our
perception, decisions and actions.

Unlike long-term memory, the capacity of working memory is limited. The brain can only
process so much information at a time, and working memory demands careful attention in
order to consciously hold and actively manipulate information.** Exceeding the capacity of
these attentional resources results in too great a cognitive load, which is detrimental to
learning. Cognitive load can be influenced by the learning material itself or by the extent of
the learner’s prior knowledge and is essentially determined by the presence of interactive
elements, i.e. “elements that must be processed simultaneously in working memory as they
are logically related”** Cognitive load can be intrinsic (related to the number of interactive
elements in the learning material itself), extraneous (related to the demands of the
instructional design and how it presents the information), or germane (related to the
allocation of working memory resources to deal with the material’s intrinsic load, integrate
new with prior knowledge and build mental models).*“Intrinsic” and “germane” load are
arguably two sides of the same coin.*®

Practical ideas®” (particularly relevant to learners with less prior
knowledge):

e Reduce extraneous load in order to free up capacity for
intrinsic/germane load. Effective ways to do this include worked
examples®, signalling relevant information with visual or verbal
cues and developing automatisation through extensive practice.

e As far as possible, limit the number of interactive elements to be
focused on at one time to no more than 4 (plus/minus 1)
unconnected items or chunks, regardless of modality (i.e. auditory /
visual format).

e Consider allowing learners to control the speed and pace of
information.

e Avoid instructing everyone at the pace of the fastest learners.

e Don't include “seductive details™® in learning material. Information
that is interesting but irrelevant to the task distracts the learner’s
attention and takes up valuable working memory capacity.

32 Schweppe & Rummer (2014). See also Bird & Burgess (2008) for a discussion of theories about memory consolidation.
3 Schweppe & Rummer (2014, p. 287).

3 Chen et al (2018, p. 4).

% Schweppe & Rummer (2014); Chen et al (2018).

% Neelen & Kirschner (2018).

%7 Largely inferred from Schweppe & Rummer (2014).

% See Neelen & Kirschner (2018) and CESE (2017) for more detail on using worked examples.

39 Schweppe & Rummer (2014).
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1.5. Focus attention

Multitasking is a myth, at least as far as learning is concerned. Generally speaking, the
limitations of our working memory (see principle 1.4) mean that for conscious learning® a

single focus of attention is very important. If we do manage to split our attention effectively

between two simultaneous tasks, this is probably because one of those tasks is relatively
simple and already more or less automatic (for example, we can eat while having a
conversation), or because we are processing information in two different modalities* (for
example, we see a visual that reinforces something being said verbally). In learning
experience design, use of technology should be judicious, in order to avoid any game or
interaction being so distracting that it obscures the learning content.*?

Practical ideas:

e Avoid/remove opportunities for distraction, whether within the
learning content itself or in the learner’s wider environment, such
as background noise, interruptions or electronic notifications.

e Present spoken text and related graphics simultaneously (not
sequentially).

e Avoid presenting identical information in different modalities (for
example, both spoken and as written text). It can confuse learners
if they don't realise one of the sources is redundant or if they are
unable to ignore it.

e Generally, it's better to combine auditory texts with pictures
(requiring listening + looking) than to combine written texts with
pictures (which requires reading + looking).

Vignette:

Perhaps the most striking illustration of the brain’s inability to undertake
complex tasks simultaneously comes from driving safety statistics.
Research has shown that “a person using a mobile phone when driving is
four times more likely to have a crash that will result in hospital
attendance.”*® And it makes no difference if the phone is handheld or
hands-free.** Other researchers have noted that: “The average delay in
driver reaction time caused by cell phone use is between .3 and .85
seconds. And while a half-second delay may seem inconsequential, it is
significant enough to cost a driver traveling at sixty miles per hour ninety
feet of stopping distance.”* Our brains are ill-equipped to focus on
multiple things at once, however simple, familiar or automatic they may
seem.

“0 Typically the goal of learning products or programmes, as opposed to general behavioural patterns or unconscious social
imitation such as picking up someone else’'s mannerisms (Davis et al, 2014).

“ There are four different “modes” of processing information: by seeing (visual), hearing (auditory), moving (kinaesthetic) or
touching (tactile). (Note: Do not confuse these terms with the controversial notions of “learning styles” or “multiple
intelligences”, which are not well supported by research.)

“2 Davis et al (2014).

“* McEvoy et al (2005, p. 1).
“* McEvoy et al (2005).

4 Cripps (2001/2).
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1.6. Identify and avoid barriers to access
Learners can face barriers at many levels*, including:

e What the learners themselves bring to the experience (including their physical
abilities, past experiences of learning, self-esteem, tech literacy, etc.);

e The learners’ environment, whether physical or digital (including device-specific
requirements, stable internet connectivity, distractions in their immediate
surroundings, wider political or social influences or attitudes to learning, etc.);

e The learning content itself, and how tasks or materials are designed (including the
language of instruction, how learning is assessed, whether the curriculum is
cross-disciplinary, whether it is representative of different learners’ lives, etc.).

e The modes and methods used — how the teaching and/or learning is expected to
happen (including visual, audio and multimedia elements, the pedagogical approach,
the potential for integration with assistive technologies, required tech features for
engagement with a digital platform, etc.).

Without attention to all of these areas during the design process, learning experiences risk
perpetuating long-held imbalances, misperceptions or exclusionary practices. And while
expert definitions of “inclusion” vary considerably, we can all understand what “exclusion”
feels like: being left out.*” Opportunities may exist for effective learning, but many
experiences are blocked to certain learners because of their particular needs.

Practical ideas:

Allow the learner a range of ways to achieve and demonstrate
success, for example by providing both written and oral ways of
responding to tasks or undertaking assessments.

Allow for flexibility in the learning design, including navigation of
the content itself, time limits (or lack of) and task design.

Rethink assumptions that underlie certain design features, in case
they are actually unnecessary or inaccessible to some learners.
Don't presuppose enough self-awareness for learners to be able to
articulate what they need - but ask the right questions and you'll
get the right answers. (See also Principle 2.3, below.)

Adopt a social model of disability, rather than a medical model.
This means understanding disability as a relationship with society
in which individual needs are not met, rather than as a medical
impairment which needs somehow to be changed or even “fixed".
Embrace differences between learners, rather than ignoring them.
Don't say, “Differences don't matter.” Instead ask, “Does our
approach allow every learner to participate fully? Is it informed by
their different backgrounds and circumstances?”

Ensure a wide range of lives and experiences are represented in
the learning content, and not only through images. Consider
involving learners themselves in selecting and designing content.

%6 This list of four key dimensions of inclusivity, and our framework for understanding these in more detail, were developed in
2020-2021 through research and discussion with subject matter experts.
“ Holmes, K. (2018).

?
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Vignette:

During extensive research for a project in 2020, one person we
interviewed was a professor at a university in the UK who uses a
wheelchair. He mentioned, in reference to the Covid-19 lockdown that
was happening at the time: “I don't feel as disabled as | normally do.”

While many people experienced a greater degree of exclusion due to
Covid-19 and their studies moving online, the professor had found the
situation surprisingly beneficial in some ways. He no longer had to
navigate physically to and around the university buildings in order to
teach - buildings that don't accommodate his wheelchair very well. He
also observed that many of his students, who had begun their degrees in
2020, had only ever known him in the online environment! They probably
didn’'t even know he uses a wheelchair — they just saw their teacher
sitting at his laptop.

These observations highlight a very real risk: we mustn't assume that
exclusion will occur simply because somebody falls into a particular
group which often experiences exclusion. It's critical to have direct,
engaging, honest dialogue with learners so that we can understand if a
potential risk truly applies to them and how it affects their experience.
Individual learners themselves are ultimately the best people to tell
designers how to include them in a learning experience.

Our updated learning design principles | © LearnJam 2022
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2. Respond to what the learner already
knows

While it might seem intuitively that learning essentially involves adding new knowledge to
prior knowledge — and indeed, some domains of learning are essentially additive and linear
(e.g. calculus) — many domains of learning do not lend themselves easily to this kind of
learning model (for example, learning a language). In this case, knowledge accumulates in
such a way that the whole is greater than the sum of its parts.

But regardless of whether the focus of learning is simpler or more complex, what's
particularly important is that learners themselves generate meaningful connections
between what they already know and what they are learning.“® Similarly, learners need to be
aware of the extent and limits of their existing knowledge and abilities before they will be
able to build on these.

“8 Davis et al (2014).

) Our updated learning design principles | © LearnJam 2022 15



2.1. Establish a strong foundation

Existing knowledge, or prior mastery / automatisation of a skill, affects the focus of a learner’s
attention, and can aid encoding into (and retrieval from) memory.“® And learners benefit
most from the act of generating their own connections to new ideas and information,
potentially resulting in an “Aha!” moment®, rather than just looking up or having someone
else tell them the answers.”

Generally, the more prior knowledge learners have, the more they learn. In particular, tasks
that are more cognitively demanding (e.g. making connections between concepts,
analysing, explaining) are easier for learners who have more prior knowledge.> In other
words, the development of higher-order cognitive skills depends on first mastering
lower-order skills. Of course, it is very important to establish early on if the learner’s prior
knowledge is inaccurate or even non-existent.

Practical ideas:

e Test learners to establish the extent of their existing knowledge,
e.g. via a quiz or “write down what you know" activity.

e Draw attention to background knowledge through prediction and
reflection tasks.

e Activate existing schemata through prediction tasks at the start of
a new content block, asking students to use background
knowledge to connect what they are about to learn to what they
already know.

e Do these techniques individually first. (Working in pairs or groups
can lead to individual thought processes and knowledge retrieval
being interrupted or overridden by peers, disguising which
learner(s) actually had prior knowledge and potentially misleading
their teacher))

“ Simonsmeier et al (2018).

0 See, for example, Kounios & Beeman (2009). Many readers will have experienced such a moment of memorable insight at

some point in their lives, in which the brain suddenly lights upon a new solution or connection to previously unsolved or
unconnected problems or ideas.

I Bjork & Bjork (2011); Davis et al (2014).
52 Simonsmeier et al (2018).
5 Kirschner, Sweller and Clark (2006); Stein & Smith (1998).
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Vignette:
Try this quick experiment:

Look at the word on the left below (Picture A) for 2 seconds, then cover it,
take a pencil and piece of paper, and copy down exactly what you just
looked at. Now do the same for the other word (Picture B) on the right.

-
L

lanquage Cwﬁtc]

A B

Assuming that you're literate in English but not in the other language™,
you'll probably find that your copied version of Picture A is quite accurate,
but that it was much harder to copy Picture B accurately, because you
couldn’t hold its complex visual detail in your working memory, since you
had never seen this configuration of strokes before. You had prior
knowledge of holding and directing the movement of a pencil, but no
prior knowledge of the letter-shapes of this other language.

Research® has shown that people who already hold complex items in
their long-term memory are better able to hold them in their working
memory. In other words, the capacity of working memory decreases as
the complexity (due to unfamiliarity) of the stimulus increases. Thus, your
prior knowledge and skills can make the task considerably more or less
challenging.

This is often demonstrated by experiments in which participants are
briefly shown Chinese characters. Participants who are literate in Chinese
already have representations of these characters in their long-term
memories, and thus are better able to remmember accurately what they've
just seen; but participants who cannot read Chinese (e.g. German
speakers) have more difficulty. When participants are shown symbols
that are unfamiliar to all of them (e.g. nonsense figures), these differences
disappear.

54 Tengwar, the script created by J.R.R. Tolkein for the languages of Lord of the Rings.
%5 E.g. Experiments described by Schweppe & Rummer (2014) and Zimmer & Fu (2011).
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2.2. Provide challenge and support

All learners — but particularly those with more prior knowledge — need to be faced with
“desirable difficulties™®, i.e. appropriately cognitively demanding tasks which allow them to
extend and deepen their existing knowledge.*” Learners with less prior knowledge will
benefit from more scaffolding and direct instruction.”® Notwithstanding the importance of
encouraging adult learners to become more autonomous and self-aware (see principle 2.3,
below), learning tasks should be structured and sequenced to increase gradually in their
level of cognitive demand, moving from guided practice to independent practice to
discovery-based learning approaches.® They should also be designed and delivered in a way
that minimises cognitive load (see principle 1.4, above).

Practical ideas:

e Provide clear structure.

e Review recently-learned content regularly.

e Make the difficulty level explicit. Consider giving learners the
opportunity to choose the difficulty level based on their existing
knowledge; but advise learners generally to take a more
directed/guided approach, particularly if they have less prior
knowledge.

e For learners with no/limited prior knowledge (novices):

o Provide direct instruction (i.e. explicitly showing
connections, explicitly explaining new terms, etc.).

o Use advance organisers, such as concept maps, diagrams or
simple narratives/stories related to learners’ real lives, to
provide a conceptual framework for new information.®°

o Provide scaffolding (e.g. complete or partially complete
worked examples®).

o Take care not to overload their working memory®.

e For learners with more prior knowledge:

o Provide more independent practice of figuring out
connections between concepts.

o Promote more cognitively demanding tasks such as
analysing, explaining and drawing conclusions.

%6 Bjork & Bjork (2011).

57 See also principle 3.3 below, about learning resulting from effortful practice.
8 Kirschner, Sweller & Clark (2006).

%9 Kirschner, Sweller & Clark (2006); Kirschner & Neelen (2019).

%0 See Kirschner & Neelen (2019) for more examples of advance organisers.

¢ See Neelen & Kirschner (2018) for more detail on using worked examples.

2 See principle 1.4 for more detail.
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2.3. Raise self-awareness

We saw above that it is important to establish early on the extent of a learner’s prior
knowledge. When this prior knowledge relates to the learning process itself, it can facilitate
the development of learning strategies and goals. In other words, effective learning involves
meta-cognition: an awareness of one's own thinking and behaviour.®® Learners can benefit
from understanding how learning works, from actively controlling their own attentional
processes, from increasing their awareness of their own knowledge and any gaps in it (by
testing themselves) and from explicitly connecting learning content to their own personal
identity.

This all contributes to the development of learner autonomy, which is particularly important
for adults learning outside formal education structures and, increasingly, in online / blended
contexts.®* In a world where re- and up-skilling are among employers’ priorities® and where
ever more adult learning experiences are taking place in online or distance contexts, it is
critical that learners can manage their own learning effectively.®®

Practical ideas:

e Invite learners to test themselves, both recognising their progress
and identifying any outstanding gaps in their knowledge.

e Provide learners with time and space to reflect on the strategies
that have worked for them and why, and on their thought
processes surrounding a particular solution.®’

e Prompt learners to ask themselves, “How will knowing this content
relate to who | see myself as?"®

e Use reflection and self-questioning tasks to encourage learners to
see relevance in their learning, connecting knowledge back to real
life.®®

e Prompt learners to think about why they are learning a particular
thing and how this relates to the bigger picture of what they are
trying to develop. Consider giving them time to plan for a task,
including what they want to achieve from it, rather than
immediately starting it without preparation.”

e When learners receive feedback, encourage them to reflect on it,
identifying specific areas for improvement and how they might
achieve this.”

% Goh & Burns (2012, pp. 238-245).
& Philp (2017); Reinders & White (2016).

% The World Economic Forum reports that “active learning and learning strategies” are likely to be a prominent focus for adult
learning in a business context over the next 2-3 years (WEF, 2018, p. ix).

6 See Hase and Kenyon (2000) for an accessible overview of a heutagogical approach, in which experts provide the learning
resources but learners themselves design their own pathways by negotiating the learning. In this approach, teachers and
learning designers focus on “developing the learner’s capability not just embedding discipline based skills and knowledge.”

57 Davis et al (2014), p. 6.

%8 Davis et al (2014), p. 6.

% |antolf & Thorne (2006, p. 143).
7 Adapted from Burns (2016, p. 3).
7 Adapted from Burns (2016, p. 3).
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3. Provide effective practice over time

Learning and memory are inextricably linked. To encode and store new ideas in long-term
memory, learners need to encounter them many times, ideally through deliberate practice
and ideally in conditions similar to those in which they will later need to use this knowledge
in real life. Once something has been assimilated into long-term memory, it can later be
retrieved and potentially connected to yet more new content/contexts/problems (thus
continuing learning). This store of knowledge in long-term memory frees up working
memory capacity and attentional resources for processing new things, thus helping us to
manage (and not overwhelm) cognitive load.

The type of “learning” usually being referred to in the sense of “committing to long-term
memory” is declarative knowledge (what to do); but there is also procedural knowledge (how
to do something). And in combination, these types of knowledge contribute to the
development of more complex skills. So for an effective adult learning experience, it's
important to know what exactly is the focus of learning and to choose appropriate learning
methods and tasks accordingly. The nature of what is being learned will have a bearing on
whether study and practice sessions should be spaced out or massed together, how best to
test the learner’'s memory, and so on.

Vignette:
From Kirschner et al (2006, p. 76-77):

“Without our huge store of information in long-term memory, we would
be largely incapable of everything from simple acts such as crossing a
street (information in long-term memory informs us how to avoid
speeding traffic, a skill many other animals are unable to store in their
long-term memories) to complex activities such as playing chess or
solving mathematical problems. Thus, our long-term memory
incorporates a massive knowledge base that is central to all of our
cognitively based activities.”
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3.1. Use spaced repetition and massed practice

The balance of benefits from “spacing” (spreading out practice over several sessions) versus
“massing” (practising intensively in a short burst) depends to some extent on the focus of
learning. For declarative knowledge (facts, figures, dates, rules, etc.), where the learner’s goal
is essentially one of memorisation, spacing out study sessions is most effective’? — even if
many people intuitively prefer “cramming”” (perhaps because they do succeed in
remembering new information if their memory is immediately tested).”

For developing more complex skills (e.g. proficiency in a new piece of software, learning to
knead dough, using a handheld gaming device), the learner’s goal is to combine both
declarative knowledge (what to do) and procedural knowledge (how to do it). In this case,
spacing out practice may help at first for remembering the elements or steps involved”; but
to make a new procedure more automatic, a more experiential learning process (a.k.a.
“learning by doing”) involving massed practice may be necessary.”

Practical ideas:

e Provide frequent opportunities for practice, and actively encourage
rest.

e Especially for tasks that are more cognitively demanding, space
out study sessions by 12+ hours overnight, to allow for sleep.””

e Within individual study sessions, interleave content (i.e. mix
different kinds of task and different kinds of material); don't always
focus on repeating one thing intensively, unless it is a new motor
skill (e.g. piano fingering).

e Raise learners’ awareness of when spacing or massing is more
appropriate.

Vignette:

72 Cepeda et al (2006); Kornell & Bjork (2008); Kornell (2009); Kornell et al (2010); Hartwig & Dunlosky (2012); Verkoeijen &
Bouwmeester (2014).

7 Kornell & Bjork (2008); Kornell (2009); Kornell et al (2010); McCabe (2011).

7 Roediger & Karpicke (2006).

7> For example, Breckwoldt et al (2016) found a spaced-learning benefit for higher-order skills involving procedural knowledge
and decision-making in an emergency medicine context.

76 Lakshmanan et al (2010).

77 See Murre & Dros (2015) and multiple studies reported by Davis et al (2014). Ericsson, Krampe & Tesch-Rémer (1993) note that
naps and other less-effortful leisure activities are also valuable in allowing for rest between study sessions.
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3.2. Use testing to strengthen memory

Particularly in the case of declarative knowledge (facts, figures, details, etc.), repeated study
might seem more effective than repeated testing in the short-term, but testing — and
specifically, by means of no-stakes or low-stakes practice / learning tasks’ - is actually more
effective for long-term recall.®° The most effective way to move items into long-term memory
is to actively try to remember them through testing/practising recall, then getting feedback
on whether they were right.® This feedback may be even more important when the learner
had got the answer wrong.®? Perhaps most importantly, the mere act of trying to remember
is helpful, even if the learner doesn't get the right answer.®

Practical ideas:

e Prioritise retrieval over restudy. “Any activities that involve testing
yourself — that is, activities that require you to retrieve or generate
information, rather than just representing information to yourself —
will make your learning both more durable and flexible."8

e Use frequent, low-stakes quizzes & tests to practise retrieval from
memory.®°

e Avoid discouraging learners if their attempts to remember aren’t
always successful.

e Make sure learners understand why wrong answers are wrong.

e Treat testing more as a means of learning than a means of
assessment.

Vignette:
In their 2006 research article (p. 253), Roediger and Karpicke note that:

“The positive effects of testing were dramatic: [..] students in the
repeated-testing condition recalled much more after a week than did
students in the repeated-study condition (61% vs. 40%), even though
students in the former condition read the passage only 3.4 times and
those in the latter condition read it 14.2 times. Testing has a powerful
effect on long-term retention.”

7 Dunlosky et al (2013. p. 29).

89 Roediger & Karpicke (2006); Bjork & Bjork (2011, p. 62); Veltre et al (2015).
8 Kornell et al (2011); Agarwal et al (2012); Hays et al (2013).

82 Kornell et al (2009).

8 Kornell et al (2014).

84 Bjork & Bjork (2011, p. 63).

85 Agarwal et al (2012).
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3.3. Make practice focused and deliberate

For complex skills in particular, the learner must achieve an interplay between declarative
and procedural knowledge that is not yet fully understood by researchers. It is likely that

lower-level knowledge and skills (such as correctly holding a tennis racket) are subsumed or
incorporated in higher-level skills (such as serving the ball with precision and speed). But we
do know that for a person to truly improve at a particular skill, it is not sufficient to mindlessly

repeat the same thing many times or over a long period of time. Learners who make a
deliberate effort to improve are more likely to do so, even when they are already quite
experienced to begin with.®® This holds true across domains as diverse as sport®, music,®®
and so on.® Specifically, “deliberate” practice means that “activities are well defined, are
pitched at an appropriate level of difficulty, [..] useful feedback is presented, and the
opportunity for repetition, error detection and correction is provided”, and to benefit from
such practice, learners must consciously intend to improve.®

Practical ideas:

e Use a wide variety of task types and complexity.

e Use specific goals to improve performance.

e For memorising declarative knowledge, generally effective (and
deliberate) approaches include: taking practice tests, self-testing,
distributing study sessions over time, elaborative interrogation
(asking oneself “Why is this true?”). Highlighting and rereading are
generally ineffective.

e Raise learners’ awareness of the need for them to make a
deliberate effort.

e Repeat content and tasks, give good feedback and give further
instruction. These (as opposed to just plenty of mindless
repetition) will successively refine the learner's expertise.

Vignette from Ericsson (2014, p. 22):

“Ericsson, Krampe, and Tesch-Romer (1993) collected detailed diaries of
the daily activities of expert-level musicians who had studied music for
over 10 years. They found reliable differences in the weekly amount of
practice alone (deliberate practice), but not in the total amount of
music-related activity (experience). The expert musicians with the higher
levels of performance practiced alone for about 25 hours per week, three
times more than the less accomplished expert musicians. For
comparison, they found that amateur musicians of the same age
practiced less than 2 hours per week, which is less than 10% of the
amount for the best group of expert musicians.”

86 Ericsson et al (1993); Ericsson (2014).
87 Ward et al (2004).
88 Lehmann (1997).

8 K. Anders Ericsson has edited an entire book (2014) on the importance of deliberate practice in achieving expertise in a wide

range of domains, including sports, chess, medicine, reading, etc.
% As defined by Ward et al (2004, p. 436).
9 Detailed extensively in Ericsson (2014) and Dunlosky et al (2013).
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3.4. Provide timely, specific feedback

Beliefs about the most effective kinds of feedback vary based on different theories of
learning; but generally it is agreed that the most effective feedback does not merely confirm
or correct learners’ knowledge. It should be meaningful to learners, clearly explained and
focusing their attention so that they understand the gap in their knowledge and can
proceed to fill it. In other words, feedback needs to be elaborate enough for the learner to
monitor and evaluate their own knowledge, behaviour, strategies and progress. In this sense,
good feedback overlaps somewhat with further instruction, by reshaping and developing
what the learner already knows.*? Finally, feedback can focus either on the task itself or on
the learning process;® and it should generally be given as soon as possible, when it is still
relevant to the learner and task.®*

Practical ideas®:
e Ensure that feedback:
o istask-directed / goal-directed;
is specific;
is neutral / objective / unbiased;
is timely;
is ongoing;
is given in a way that supports and respects the learner.

o

merely praise or punish;
merely confirm or correct.

O 0 9D 0 0 0 O O

provide cues/reinforcement;

use video-, audio- or tech-assisted instructional feedback;

relate feedback to learning goals;

show learners how to do the task more effectively next time;

give ample feedback in low-stakes contexts. (Learners may

just not take it in if they are under stress or feel their
self-esteem to be under threat))

o Relate feedback to these 3 question prompts (together, not
in isolation): ‘Where am | going? How am | going? Where to
next?’

e Consider allowing learners to respond to the feedback they receive
and engage in dialogue with whoever is giving the feedback.

e Remember that intrinsic motivation is generally a stronger
incentive to study than extrinsic rewards (e.g. stickers, badges).
Generally, prioritise feedback which encourages the learner to take
responsibility for their own learning.

oo oo o

92 Butler & Winne (1995); Hattie & Timperley (2007).

% Hattie & Timperley (2007).

% Thurlings et al (2013).

% Based on Thurlings et al (2013) and Hattie & Timperley (2007).
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