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1: OUR LEARNING JOURNEY
International Workplace
David Sharp

Our journey started in a house just outside Cambridge,
in 1995. Technological advances in desktop publishing
– and the new phenomenon of the internet – provided
the perfect opportunity to cut through swathes of
manual processes in order to go from writing and
editing to publishing in real time.
In 2008 we won a prestigious award from the
Periodical Publishers Association for Best Business
Subscription Website, in recognition of the service
provided to members of the Workplace Law Network,
which we founded in 2003.
We became licensed to deliver approved and
accredited training in the disciplines of health
and safety, human resources and environmental
management, delivering courses under CIPD, IEMA,
IOSH and NEBOSH programmes.
After becoming an established classroom training
provider, we launched our first digital courses in 2008,

winning silver at the eLearning Awards in 2011 and
being recognised several times in subsequent years at
the Learning Technologies Awards and Learning Awards
for our innovative approach to online training.

The spark of an idea
In November 2013, in my role as a committee member
of the British Institute of Facilities Management (BIFM,
now IWFM) People Management special interest
group, I helped to organise an event to celebrate the
winners of the BIFM Award for FM of the Year. We
wondered what, if anything, the newest winner had
in common with the previous winners, and I came up
with the idea of testing their ‘DNA’, to see if there
was something in their “skills, attributes and attitudes”
that made them all successful. While the event was
intended to be a bit of fun, the interactive workshop
we ran threw up some interesting commonalities,
and for the first time got me thinking in a much more
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granular way about how we identify, promote and
measure desired personal development outcomes.

An old question with a new answer
In 2014, we set out a new vision for the company,
changing our name from Workplace Law – with
its implied focus on compliance – to International
Workplace. At the same time, we put in place a strategy
to build on our early success in online learning to
deliver 80% of sales revenue from digital products
within five years.
These decisions weren’t taken lightly, but the
timing might have been better. We’d built up strong
recognition for the Workplace Law brand, which
was lost overnight. And we also found ourselves
in the middle of a step-change in digital, as web
development moved away from some of the
proprietary technologies that had been building
blocks of the early internet (such as Adobe Flash) to
HTML 5, which made browser compatibility less of a
performance issue. For any training provider with older
digital assets, converting legacy eLearning content
into modern code was a necessary but unrewarding
activity – as was converting branded content from
Workplace Law to International Workplace.

“For the first time, investing in digital created
an opportunity for us to create a real-time,
continuous, two-way relationship with our
customers and their learners.”
But the impetus for change was clear. Investing in
digital learning gave us the ability to control both the
content and the way it was delivered. Most important
of all, for the first time it created an opportunity for us
to create a real-time, continuous, two-way relationship
with our customers and their learners.
This was the missing piece in the jigsaw puzzle that had
been requested many times by companies subscribing
to our online Workplace Law Network news update
service: are you able to track which articles our
employees read, and tell me who’s making the most
use of the service and who isn’t using it? And would it
be possible to give them a regular test to see if they’d
understood what they’d read?
The original idea for what is now Workplace DNA®
came from those questions, and while we couldn’t
deliver on it back in 2010, advances in technology were
beginning to open up a way to do it now.

Recognising the importance of data

In 2015 we sat down to review our digital course
portfolio and realised we needed to re-establish our
vision. We were frustrated with the constraints of
SCORM compatibility and wanted to record learner
engagement with much more granularity of data.

4

We took a bold decision to stop development on our
existing eLearning course portfolio, and instead began
planning the changes we would need to improve the
efficacy of data we gathered, under the mantra: one
learner, one record. The first decision was to move away
from SCORM to xAPI (Tin Can), to ensure that our next
generation of services would be delivered, tracked and
analysed in detail via a learning experience platform
(LXP), rather than a traditional LMS.
In 2016, we began planning the content that would
sit on our learning platform, spending more than a
year building dummy courses and prototypes, none of
which made it too far past the metaphorical rubbish
bin. It was not until January 2017 that the first project
proposal for what is now Workplace DNA® – then
codenamed ‘SkillUp’ – was produced, and another 12
months would go by before any significant progress was
made in moving the concept forward.

From Skill Up …

In 2017 we held the first of three focus groups
with clients who we knew were open to innovation.
From those focus groups we learned some valuable
lessons – not just about content and functionality,
but about pricing models and just how exposed
L&D professionals find themselves when making
purchasing decisions that will impact hundreds if not
thousands of people for years to come. We learned
how much tedious administration is involved in many
L&D roles, and how every tiny piece of data needs
to be lovingly produced, because of its importance
to the learner, their manager, and the organisation.
In short, the focus groups helped us rediscover
our purpose, to build a continuous learning service
based around a cloud-based digital platform that
used learner engagement data to drive individual
and organisational performance. We needed to
refine the platform and work out how to make the
content as easy to consume and share as possible
while – most important of all – making sure that
whatever we developed could be deployed rapidly
to improve responsiveness and cut time to market.

… to Workplace DNA®

Five years after starting out, after a good many
false starts and a lot of listening to customers,
we are proud to launch Workplace DNA®. Over
the next few pages we’ve addressed some of the
features of the new learning landscape and set
out why we believe Workplace DNA® provides an
innovative learning solution to meet the needs of
learners, their managers and their employers.
Next year sees us enter our 25th year in business
and promises to be the most exciting yet. As
much as we have learned during that time, our
learning journey – our resilience, our willingness
to question, reflect and constantly improve –
has been the hallmark of our innovation for a
quarter of a century. Long may that continue.
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2: THE NEW LEARNING LANDSCAPE
International Workplace
Nick Webb

Nick Webb is Lead for Instructional Design and
Development at International Workplace. He holds
an MSc in eLearning Technologies from the University
of Portsmouth.
Nick started his career in 2003 as an eLearning
Developer at VEGA Group, working for a range of
clients including The Royal Navy, Lloyds TSB and
British Energy. From there he spent time in eLearning
programme management at Cardiff University and as
an eLearning Developer at the University of Cambridge.
He joined International Workplace in 2015.

The way we gain the knowledge and competence
required for work has changed beyond recognition,
largely to do with the wealth of information available
on the internet. Rather than absorbing mountains of

Nick’s role at International Workplace is to ensure
we are delivering market-leading digital learning and
performance support services that add value to our
clients’ operations. That means keeping a close eye
on the latest developments in learning technologies,
while at the same time ensuring that the end-user’s
experience plays a central part in everything we do.
Nick has been leading the project to develop the look
and feel of Workplace DNA®, working with our clients
on a series of pilots. Here, he gives his opinions on
the new learning landscape, with some supporting
comments from recognised leaders in the field.

information and taxing their brain to retain and recall
it, more and more people simply look it up when they
need it – up to 70% of learning is done at the point of
need by searching Google, according to a recent survey.
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It’s nowhere near as simple as that of course, but the
way that technology has disrupted learning – and the
possibilities it affords to deliver a faster, more flexible,
more personalised and more engaging experience –
has created an entirely new learning landscape. As
says Andy Lancaster in his book, Driving Performance
Through Learning: “With the increasing availability of
data, the emergence of new technologies, opportunities
for social learning, the exponential growth of online
content ripe for curation and the emergence of artificial
intelligence, it would appear that the conditions exist for
significant change in organizational learning.”

Focus on performance
The focus of L&D professionals has shifted from
training, to learning, to performance. Typically,
training is something that is ‘done to’ people: they
are ‘trained’. Learning is the process of absorbing
knowledge – that might be as a result of a training
course, but equally could be achieved by something
an individual has done for themselves. Effective
performance may be a resulting impact of that learning,
on the individual, the team and the organisation.
But not necessarily. As has been demonstrated most
notably by Atul Gawande in his book The Checklist
Manifesto (2009), effective performance may not
actually require any formal or informal learning at all
– it can be the result of following a defined procedure
such as a simple checklist. This is echoed by the first of
the 22 principles of the Serious eLearning Manifesto
(to which International Workplace is a signatory), which
states: Do not assume that learning is the solution. As
Lancaster further comments: “No longer can we accept a
traditional learning model in which formal courses are seen
as the primary means for effective learning … It is no longer
sustainable to send people on traditional learning courses
whenever they need skills updates.”

New metrics for a new landscape
The focus on performance requires a different set of
metrics. Traditional training metrics measure inputs,
such as number of enrolments, course completions,
and pass rates. Return on investment (RoI) and
return on expectation (RoE) are still used as effective
organisational measures, though they are often subject
to interpretation.
Engagement and impact are the new metrics of
choice. Employers are now increasingly looking to
measure engagement with learning outcomes, and to
calculate its impact on organisational performance.
They also want to calculate engagement over time
rather than at fixed intervals e.g. after an annual
learning intervention. Time-based reporting is
simple for everyone to understand, but the use
of curves (over time) rather than scores on fixed
dates still take many people time to get used to.

Little, often, and ‘now’
Individuals are shunning traditional courses. Instead,
they want to learn in small chunks to acquire skills
6

The focus of L&D professionals has
shifted from training, to learning, to
performance. Typically, training is
something that is ‘done to’ people:
they are ‘trained’.
over a period of time rather than in one go (which
often suits employers, who don’t want the cost and
inconvenience of losing people from the workplace for
long periods). They will rely on technology to retrieve
detailed guidance to help with specific tasks when
they need it ‘now’ – the best examples being the use
of augmented reality (AR) to superimpose information
on a headset while a worker is carrying out a live task.
Where personal development is concerned, they are
looking for resources, not courses. Those resources
are unlikely to resemble a traditional course (of either
eLearning or classroom variety). While it may have
become fashionable, there is a noticeable trend
towards microlearning: repurposing content into small
segments of five minutes or less and relying on spaced
learning – little and often – to deliver learning content.
Research suggests this approach is much more effective
in helping learners acquire and retain knowledge for
later retrieval – frequently not the case with rigidly
structured courses delivered at fixed periods.

Self-directed learning, and the need
for curation
The central driver for many of these changes is the
growing preference for individuals to take charge of
their own learning. People want to ‘do’, rather than be
‘done to’. This inexorable trend is borne out by survey
after survey, most notably the research undertaken
by Towards Maturity in 2016 which indicated that
91% of learners want to learn at their own pace.
Organisations will be heartened to see their employees
take responsibility for their own learning, but it does
pose a number of challenges. Learners find themselves
taking on the administrative burden of negotiating the
learning landscape as well as the content, which can
increase cognitive load and impair learning.
And employers and L&D professionals can find
themselves uncomfortably disempowered, without the
security of a fixed course programme to fall back on. If
learners can learn what they like, when they like (pull),
how does the organisation ensure that learners are
actually undertaking learning and that the content fits
with what they want employees to learn (push)?
The answer lies partly in looking at different metrics
(measuring output, rather than input), and partly
in expanding the focus of L&D professionals to
encompass content curation: bringing together trusted
sources of advice and information and assembling it
in a meaningful way that makes it readily accessible to
the learner. What follows from that is the importance
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of credentialing source material: the answer to the
question ‘why should I believe what I’m being told here’.
The role that content curation and credentialing plays
in an effective learning platform is vastly underrated.
Resourcing for the role is often not considered a
priority; the discipline is still somewhat of an outlier
within the L&D sector; sources of well-credentialled
content that are aligned with the organisation’s culture,
values and practices are difficult to find; and where
collation is possible the varying styles and formats
of content from different sources can make the task
difficult and the user experience unwelcoming. Donald
H Taylor, a well-known figure in the learning world,
and author of Learning Technologies in the Workplace,
believes that the three technology trends that will
most affect workplace learning in the future are:
“the increased abundance of free or low-cost content,
progressively more sophisticated means of curation, and
a growing role for algorithms and artificial intelligence.
Evidence of each can be seen in L&D today.”

The role that content curation and
credentialing plays in an effective
learning platform is vastly underrated.
Technology, data and the power of AI
The final building block of the new learning landscape
is the enabling force of new technology, which is
being felt in a number of ways. SCORM is still the
go-to framework for far too many organisations,
who don’t appreciate the constraints their LMS
imposes. Last updated in 2004, the basic compatibility
between content and the systems it affords is still
valued, but the cost of that is the very basic level at
which it operates. Dislike of the traditional LMS is
equally apparent among users: 50% of them don’t
believe their learning platform is fit for purpose,
according to recent research by Fosway Group.

Traditional LMSs also tend to inhibit both the
creativity and speed of learning content. Rapid
authoring tools are frequently little more than
glorified Powerpoint generators, and feature-rich
content can take valuable time and resources to
create. Speed to market is now becoming a very
real and valuable metric in content creation.
The growing use of learning experience platforms
(LXPs) such as the one we use at International
Workplace allows for a wealth of data to be collected
and put to very effective use, to the benefits of
individuals, their managers and the organisation
itself. This data is vital in linking individual learning to
organisation performance. And it can play a hugely
beneficial role – through exposing performance to
individuals in a meaningful way – to drive learners
to improve learning engagement, for example by
encouraging social sharing or through leaderboards.
Making learning competitive doesn’t necessarily work
for everyone, but through an LXP this level of rich
data can at least be at an organisation’s disposal.
Perhaps the most valuable tool in the technology
toolbox is artificial intelligence (AI), which can trawl
the vast amount of data from an LXP and – by
analysing the behaviours and preferences of learners
across the whole learner pool – make sophisticated
recommendations to personal learning for every
individual. It can also reduce much of the administrative
burden that takes up too much of managers’ time. As
says Donald Clark, blogger and speaker, “Of all the areas
of human endeavour that would benefit from artificial
intelligence, learning is the one that would benefit most.”
There will be challenges here too – such as the EU
directive on the ethical use of AI – but the advent of
‘explainable AI’ is already addressing human concerns
about machine learning. Starting with a granular, datadriven approach can only help ensure the opportunities
of AI in learning are properly managed and understood.
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3: WORKPLACE DNA®
International Workplace
Alex Davies

Workplace DNA® is an innovative news-driven digital
update service designed to promote continuous
learning at work.
Developed by the award-winning team at International
Workplace, it combines carefully curated and
credentialled expert content with powerful artificial

What is Workplace DNA®?
DNA content library
Workplace DNA® covers a wide range of subjects
that can be classified under the term ‘workplace
management’, originally inspired by the worldrenowned mindmap What FMs do, produced by Martin
Pickard of FM Guru. The DNA content library is by

8

intelligence to deliver, track and promote personalised
learning that drives performance.
Alex Davies, Project Manager of Workplace DNA®,
explains its key features and functions and the benefits
it delivers to individuals, managers and employers.

no means limited to the role of facilities managers
however – it’s suitable for everyone and anyone who
needs to develop their personal and professional
competence at work. That includes everything from
health, safety and wellbeing through to employment
law and practice, and cultural awareness through to
personal resilience. Subject matter within the DNA
library is divided into four colour-coded categories,
covering risk, people and culture, workplace and
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facilities, and personal development. These are then
broken into 40 sub-categories to make the DNA library
easy to navigate and understand.

Microlearning resources
The ‘DNA’ element of Workplace DNA® relates to the
thousands of separate learning outcomes identified by
our curriculum specialists that are mapped to learning
resources, which form the building blocks of the library.
All of the 400+ learning resources have been developed
specifically for Workplace DNA® to be mobile-first,
interactive, and completed in five minutes or less.
There are five different resource types that each share
a consistent design and treat a subject from a different
perspective: Defining, Need to know, Managing,
Case law and Compliance. Every resource ends with
a standardised five-question DNA test, taken from a
bank of ten questions. Workplace DNA® is built on the
premise that most people are already fairly familiar with
most subjects: it is not a teaching resource, but instead
aims to refresh existing knowledge and challenge
normalised behaviours. There is no pass mark for the
quiz and no requirement for the learner to re-access
the resource to improve a low score.

Credentials
Content has been curated by the expert editors
at International Workplace, based on five types of
credentialled information sources:
1. International bodies (such as the International Labor
Organization)
2. International standards (such as ISOs)
3. Professional bodies (such as IOSH)
4. Legal/regulatory requirements (for example, UK and
EU law)
5. Industry guidance (including published Codes of
Practice).
Every DNA learning resource includes a list of the
credentials upon which it is based, as well as sources
of further information for learners. DNA resources are
reviewed regularly and content is updated based on
changes to credentials.

Pathways
Pathways provide an easy-to-understand route through
the DNA resource library. Learners can simply follow
colour-coded content categories, or managers can
create and assign pathways to fit specific job functions
or risk areas, or even to promote a specific campaign
such as wellbeing at work. Different pathways can be
assigned to different teams, so that anyone new to
the team will automatically be enrolled on that team’s
pathways, all cutting wasted admin time.

How does Workplace DNA® work?
News – learning in the flow of work
A key feature of Workplace DNA® is the way it uses the
news agenda to keep employees updated on the very

latest changes in the law and practice of workplace
management. Employers can select the frequency
of news updates – sent to employees based on the
pathways they are enrolled on. Once they have read
the news, Workplace DNA® opens up a series of
recommended learning resources based on the content
of the news, powered by artificial intelligence (AI). Once
a resource has been completed, the AI function will
automatically recommend further learning resources,
and start up the most relevant unless the employee
stops the process.

“Inspired and brilliant”

Learning and Development Director, FM sector

“A really intuitive system”
Health and Safety Coordinator,
Higher education sector

Calculating your DNA score
Workplace DNA® recognises engagement with news
and learning resources and the learning outcomes that
sit behind them in the DNA library, which is reported
to the learner in the form of a DNA score. This DNA
score is the most visible metric for learners, giving
them a simple measure of engagement that reflects
their knowledge and understanding of workplace
management. The DNA score is a reflection of learner
performance over time so – importantly – just like
DNA, it will degrade over time if it’s not refreshed.
Failing to keep up with relevant news, or failing to
complete learning resources on a regular basis, will see
a learner’s DNA score go down with time.

Boosting your DNA score
One of two ways that learners can improve their
engagement with Workplace DNA® is to manually
hit the ‘boost my DNA score’ button. This uses AI to
recommend content that is based on a combination of
factors, including the learner’s historic engagement,
pathways specified by the employer, and aggregated
behaviours from a larger dataset of all Workplace
DNA® learners. Hitting this button will serve up news
items and learning resources that the learner could be
expected to engage with which, when completed, will
increase their DNA score.

The monthly DNA test
On the first day of every month, Workplace DNA® will
automatically generate a DNA test and issue it to every
learner. Consisting of a set of ten questions, every DNA
test will contain a unique question set customised for
each learner, based on their historical engagement
with Workplace DNA®. The DNA test is designed to
identify any strengths and weaknesses in the learner’s
knowledge, which will further inform the algorithm that
sits behind the system and improves the accuracy of
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the content recommendation engine. Performance in
the monthly DNA test is not recorded explicitly in terms
of passes and/or failures, but it will impact indirectly
on the learner’s DNA score. Failure to engage with the
DNA test over time will have a negative impact on the
learner’s DNA score.

How is Workplace DNA®
performance measured?
Pathway engagement
In addition to a learner’s DNA score, the second
important metric for learners and their managers
relates to their pathway engagement levels. Unlike their
DNA score, this is shown as a percentage of what they
actually do know about a subject, versus what they
could know if they’d learned everything there was to
know on a subject. Like their DNA scores, however, a
learner’s pathway engagement levels will be dynamic
– they will change over time as new learning resources
are added and fresh news stories are published.

Management reporting
Managers have access to detailed reporting, allowing
them to monitor engagement by tracking study time
– the amount of time a learner spends engaging with
news and learning resources – and resource completion
data, including resource quiz scores. This information
does not play an active part in calculating the DNA
score or pathway engagement levels but may be
useful for personal appraisal or compliance purposes.
Managers can create teams and report on aggregated
team performance, allowing them to compare one team
with another and track metrics over time.

Organisation reporting
At organisation level, all the data from the learning
records store (LRS) that sits behind Workplace DNA®
can be readily imported into analytics packages to
populate management dashboards.

Sector benchmarking
Workplace DNA® categorises employers into one of 15
different sectors, allowing clients to benchmark their
key learner metrics against the average for their sector.
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Other features
Social functions
Workplace DNA® employs social functions to improve
engagement, some of which can be activated by the
employer. These include the ability to rate news and
resources using a five-star rating system; the ability to
share news and resources with other learners attached
to the same employer; and the use of leader boards
to show learners how they are performing relative to
others in their organisation.

Content customisation
Employers have the ability to add information to
learning resources, effectively allowing them to
customise the credentials for a resource by including
a link to reference their own related documentation.
Customisation will be at the employer’s discretion and
will not be supported by International Workplace.

Data security and integration
Workplace DNA® is a cloud-based software-as-aservice (SaaS) solution hosted on the Microsoft Azure
platform. International Workplace is accredited to
the ISO 27001 Information Security Standard and is
conformant with the requirements of the EU General
Data Protection Regulation 2016/679 (GDPR).
International Workplace is registered with the Data
Protection Register, No. ZA103019.

Data import / export
In line with the requirements of the GDPR, Workplace
DNA® allows individuals and organisations to export
their learner data in specified circumstances. Individuals
who leave their employer can request to have their
learning DNA records transferred to their new
employer, provided that employer is a Workplace DNA®
subscriber. Employers who cancel their subscription
to Workplace DNA® can request their learner DNA
records to be exported to a new learning provider.
Where employees are being transferred to an employer
who is a Workplace DNA® subscriber (for example
in a TUPE scenario), importing learner DNA records
can assist the new employer by readily assimilating
transferring workers, and can reduce wasted time and
expenditure on duplicated and/or unnecessary training.
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4: PERSPECTIVE
Dr Itiel Dror Ph.D.
Itiel Dror received his Ph.D. in human performance,
cognition and learning from Harvard University. He
specialises in applying theoretical and academic
research about how humans learn to increase efficiency
in real world domains. In addition to dozens of scientific
articles that he has published about his research in
learning and technology, Itiel has used this work to
design and evaluate a variety of learning applications
in governmental agencies (such as the US Air Force
and the UK Identity and Passport Services), as well as
in commercial companies (such as IBM, Orange, and
PricewaterhouseCoopers).
Dr Dror received the Excellence in Training Award from
the Association for Business Psychology (ABP). The
ABP Awards focus on demonstrating how applying an

understanding of the science of human behaviour can
impact and deliver practical value to organisations.
The judges commented that Dr Dror’s work is: “Truly
outstanding and inspiring”, “A highly rigorous application
of relevant theoretical frameworks”, “Truly innovative,
breaking entirely new ground in a most challenging
context”, “Internationally ground-breaking impact –
already being used around the world”, “Entirely focused
on application of conceptual models – underpinned by
deep research”, and “Impact is highly impressive”.
He was the editor of a five-year series on Technology
and Cognition for Pragmatics & Cognition and has
received numerous research grants for his work on
merging technology and learning.
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‘Learning’ is not new; it has existed for millions of years.
In fact, it is a cornerstone characteristic of intelligence
and of being human. In contrast, technology, and its
application to learning, is a very new endeavour. A few
decades ago, only a handful of people experienced
technological applications in the domain of learning.
Back in 1992, only 17 years ago, while working with
the US Air Force on a cognitive learning project, I
experienced an air-to-air combat simulator; it cost 50
million US dollars to buy, and had an operating cost of
$1,000 an hour! Nowadays, technology has expanded
so much that almost anyone, anywhere, uses it on a
daily basis. It is so intertwined with our lives that it is
sometimes hard to imagine life without it. Indeed, we
are so intimately connected and reliant on technology
that it is an increasing part of our cognitive processes
and affects our very nature.

What is Technology Enhanced Learning (TEL)?
Obviously not all technologies relate to learning. It is
not simple to define which technologies are ‘learning
technologies’ or ‘e-learning’. If we try to construct a
list of learning technologies we will definitely need to
include all those technologies that are developed and
intentionally deployed for formal learning. Even this
segment of the list is not short; it includes complex
gaming and mobile learning platforms, interactive
videos and immersive technologies, as well as
rudimentary devices such as electronic blackboards
and software for presenting information, such as
PowerPoint. Such technologies are critical to a list
of learning technologies. However, much of learning
is informal. The world wide web is a technology that
revolutionised the way we access, share, and encode
information, and clearly plays a role in learning. Email
and mobile phones have affected how we communicate
information and learn. Therefore, the list of learning
technologies is quite long and continuously expanding,
and it is not simple to define which technologies are
learning technologies and which are not.

The fact that we can use technologies
does not mean we should. To determine
if (and what) technology is suitable for
learning, and how to use it to maximise
learning, we need to examine if and how
it works with the human cognitive system.
What, if anything, unifies learning technologies? And
can they substantially, qualitatively, change the face
of learning? TEL has a quantitative impact. It can offer
efficiency and cost-effective learning (although many
times it merely transcribes learning from one medium
to another). Obviously, different technologies, different
learning materials, and different learners are important
parameters in the TEL equation. However, regardless of
the technology, the learning material, and the learners,
can we use technologies to enhance learning, and if so,

12

how? Furthermore, how does TEL affect what learning
is, and how does it affect us as learners? These are the
questions at hand. Before I attempt to deal with them, I
must first clarify, briefly, what learning is.
Too often ‘learning’ is reduced and limited to
acquisition of information. When learning is evaluated
and measured (if at all), this is usually done immediately
following the ‘learning’. However, learning often
comprises additional elements. Only the first element
is the acquisition of information. Another component
of learning is memory. Do the learners remember what
they have learned? Much, in fact most, learning material
is often forgotten within 24 hours of acquisition. We
cannot really evaluate and discuss learning without
considering whether the learned material is acquired
and encoded in a way that forms long lasting mental
representations. We need to consider what TEL can
offer, not only to the acquisition of information, but
also to its long-term retention. Another critical aspect
of learning that is too often ignored is whether it has
had any impact. Even if information is acquired and
remembered, it might be stored in isolation and thus
fail to make an impact or to be applied so as to modify
behaviour and attitudes. Examining TEL (or traditional
learning) without considering these additional elements
overlooks very important components of learning and
results in ‘tunnel vision’.

Technology to enhance learning
So, how do we use technology to enhance learning
(acquisition, memory, and impact)? To achieve
objectives in learning and to maximise its potential, one
must consider the workings of the human cognitive
system. At the end of the day, it is the learner’s
cognitive system that acquires the information, stores
it, and retrieves it later for use. Thus, understanding
the human cognitive mechanisms involved in learning
should underpin any and every aspect of learning and
TEL. A good fit between the learning and the learners
is critical for success and promotes efficient and
effective learning. The efficiency and effectiveness
of learning depends mainly on whether — and how
well — the learning conforms to the mechanisms and
constraints of the cognitive system. Understanding
these mechanisms that underlie learning is critical for
all aspects of learning. But the complicated and tricky
step is how to connect and translate this understanding
to practical implications in learning and in utilising
technologies. It is also important to beware of TEL, as
too often it drives the learning rather than supports it.
The fact that we can use technologies does not mean
we should. To determine if (and what) technology is
suitable for learning, and how to use it to maximise
learning, we need to examine if and how it works with
the human cognitive system. Of interest is also if and
how using TEL may affect the learners. This brings to
the forefront the need to emphasise and focus on the
learner and not the learning materials and technology.
Can TEL help the learning to better fit the cognitive
system, and if so, how? An example of this would
be issues pertaining to cognitive load. The cognitive
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system has limited capacity for processing, acquiring,
and storing information. Understanding and
acknowledging this constraint means that any learning
program must carefully consider issues of cognitive
load. Dealing with cognitive load at a rudimentary
and superficial (but still important) level requires
minimising the amount of information the learners are
exposed to and are expected to acquire at any one
time. This quantitative approach entails eliminating
any information that is not needed, so as to enable
the learners to focus their limited cognitive resources
on the most important and relevant material. One
should consider not only excluding all irrelevant
information, but really focusing the learners on the
most critical information by also excluding relevant
information that is not actually that important. But for
this we do not need technology, although technology
can aid in pacing the learning. TEL can deal with
cognitive load through a qualitative approach.
The qualitative approach, in contrast to the
quantitative approach, deals with the efficiency
with which information is conveyed rather than
the amount of information per se. Thus, using
this approach, limited cognitive capacity does not
necessitate reducing the amount of information the
learners are exposed to and are expected to learn at
any one time. One can considerably reduce cognitive
load by tailoring the learning to the architecture
of cognition. For example, due to limited cognitive
capacity, the cognitive system has developed
attention and selection mechanisms which focus
processing on a subset of the information available.
Using TEL, one can more easily determine what
information is most critical and make this information
more salient so as to aid the cognitive system to direct
resources to the most valuable and critical cognitive
relevant information. This can be accomplished by
emphasising this information, for example, through
correct use of colour, animation, and enhancing
distinctiveness and uniqueness of critical features. We
have used this TEL methodology to improve learning
of aircraft identification. There are other sophisticated
cognitive ways of using technology to achieve this
qualitative approach, such as making the information
more meaningful, cognitively engaging, involving
deeper cognitive processing, and making it ‘pop-out’.
Thus, using TEL enables us more easily to construct
learning materials in ways that are less cognitively
demanding and taxing on the cognitive system. This
can optimise the efficiency and effectiveness of how
information is conveyed to the learner, which in turn
enables the learners to acquire and memorise more.
There are many ways technology can facilitate and
enhance learning, both in terms of the efficient
acquisition of information and in terms of the effective
retention and use of the information. However,
to achieve such efficiency and effectiveness the
technology must be tailored to utilise and take
advantage (as well as take into account the constraints
and limits) of the way humans learn, remember, and use

information – the human cognitive system. As stated
above, the questions we ask in TEL should not focus
on the technologies, but on the learners. For example,
what does the learner take from the learning? What
knowledge will be acquired? What will be remembered?
And what will be used? It is naïve and would be a
mistake to think, let alone take for granted, that using
technology per se will enhance learning. In fact, using
technology often hinders learning because it does
not match and fit well the cognitive system. It is not
the actual technology that is critical as much as when
and how it is used. First, learning objectives need to
be clear; not in order to justify the learning within the
organisation hierarchy, nor in order to present these
objectives to the learners them-selves. Understanding
the learning objectives in a deep way is critical so as to
guide and constrain the use of technology so it actually
promotes achieving these goals.

What does the learner take from the
learning? What knowledge will be
acquired? What will be remembered?
And what will be used?
Ultimately, it is not what technology you use that
counts, but what the learner takes from it that really
matters. How the learners interpret, understand, and
internalise the learning material via technology is what
the focus should be on. There are many factors that
affect what the learners gain from TEL. To consider
these issues a real transformation of our approach is
needed – rather than focusing on the technologies in a
vacuum isolated from the learners, to considering TEL
from the learner’s cognitive viewpoint. This is important
because once the learning material is provided to
the learner, the learning process does not end; it
just begins. The learner is active in how (and if ) the
information is taken on board, remembered, and used.
Too much TEL is over focused on the technology rather
than on the learners’ cognition.
When considering the learners, we need to note that
when the learning material is simply presented to the
learners, they are passive and so learning is minimal.
In contrast, when learners are active and motivated,
when they are involved, participating, engaged,
and interacting with the material, then learning is
maximised. It is maximised because it activates and
correctly taps the cognitive mechanisms of learning,
such as attention, depth of processing, and other
cognitive processes.
Given the great importance of achieving the active
participation of the learners, can TEL help accomplish
this? The answer depends on utilising technology so
as to promote what I call the three Cs of learning:
Control, Challenge, and Commitment. Each of these
is not easily achieved, but if technology can support
them, then it can offer great gains and benefits that
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make TEL worthwhile. The shift from merely exposing
the learners to the material to utilising the three Cs
transforms the learning, leading it to a higher level and
quality. This new level of learning is more sophisticated,
superior, and can achieve short- and long-term
objectives that otherwise are not possible. In what
follows, I discuss each of the three Cs, not only pointing
out why they are crucial, but also elaborating on how
technology can be constructed to incorporate them.

“The ultimate way of giving the learners
control is letting them determine if and
what they need to learn.”
Control
The learners’ control can take many forms and can
be viewed as a continuum. At one extreme, control
is totally surrendered to the learners, giving them
full freedom to do (or not do) as they please. At the
other extreme of the continuum, the learners have
no control at all; they blindly (and passively) follow
what is determined and dictated by the learning
program. Since giving the learners control supports
and promotes learning, it follows that TEL should
maximise the learners’ control. However, giving them
control can also be detrimental to learning. Thus, it is
important to understand why and how it fits (or not)
your learning program and carefully consider this issue.
Before explicating practical ways in which technologies
can help shift control from the learning developers to
the learners, I want to draw attention to some potential
problems in giving the learners more control. If the
learners control the learning (or even part of it), this
adds another cognitive task to their system. In addition
to actually acquiring the learning material and encoding
it properly so it is easily retained and used, the learners
will need to exercise control over the learning itself.
This control may involve understanding and considering
alternatives, making decisions (and sometimes needing
to remember them), taking actions, and so forth.
These processes are an additional burden on the
cognitive system, which is (or should be) involved
and focused on the actual learning material; the
result is an increase of the overall cognitive load.
Furthermore, the learning material may have an inner
structure, a logical way and flow in which it can be
best learned. Therefore, giving the learners control
may also interfere and even conflict with the optimum
way of delivering the learning. Nevertheless, shifting
control to the learners is an excellent way to enhance
learning and should always be maximised, whenever
possible. However, as discussed above, one must
achieve the correct balance, and consider when,
where, and how it can have the greatest benefit, and
how technologies can play a role. This brings me to
examine some of the practical ways in which control
can be given to the learners via technologies.
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The ultimate way of giving the learners control is letting
them determine if and what they need to learn via a
LMS (learning management system). This enables them
to decide which learning modules will be learned from
a variety of available programs, or to decide within a
single module which elements will be covered. Such
freedom may result in material not being studied and
hence not learned at all; however, the learning that is
chosen will be learned more effectively. Furthermore, if
the learners are forced to ‘learn’ things that they do not
need (or that they think they do not need), then they
may ‘shut down’ and disengage, thereby not learning
any of the material well. If control is given to such a
major extent, it is important to provide the learners
with help so that they are able to use this freedom
wisely. This entails a clear understanding of the options
and what is offered within each alternative. More
important and critical is helping the learners ‘know
what they know’ and ‘know what they need to know’.
Such knowledge about knowledge falls within the area
of meta-cognition, and is an inherent part of learning.
At a more basic level, rather than giving learners control
of what they learn, technology can more easily give
the learners control over the order in which topics
are covered. Sometimes this order is rigid because of
inter-dependencies whereby one concept/content
must be covered before the other. However, many
times there are degrees of freedom that allow different
sequences of learning. This flexibility can be used to
increase the scope of control that is provided to the
learners. The learners can also receive more control,
via technology, over the presentation format of the
material. Because learners have different experiences,
cognitive styles, etc., they may have preferences for
the way the material is delivered (for example, visual
v. auditory, text v. diagrams, etc.). Giving them control
over the format of presentation not only gives them
control, but also optimises and tailors the learning to
the individual learner. Finally, at the most basic level,
learners can control the pace of learning (e.g., when
to move on to the next item/page, and whether to
repeat a section before moving on to the next).
Even the more basic levels of control give the
learners some ownership of the learning process.
This significantly improves learning, both in terms
of achieving the learning objectives and in terms
of the learners’ positive effect. Even the mere
illusion of control (i.e., giving the learners a feeling
that they control the learning when in fact they
do not) can be a step in improving the learning
outcomes. TEL can be an aid in this area.

Challenge
For the learners to be further motivated, engaged,
involved, participating, and interacting, the learning
must be challenging. If the learning is deemed boring,
as simply going through the motions, then learning is
minimised. Learning is drastically enhanced when the
learners find it challenging. Challenging does not mean
making it unduly complicated and complex. Learning
can be made challenging in a number of ways and on
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different fronts. First, regarding the learning material
itself, the learning material can be made challenging
if it is presented in an interesting way that requires
the learners to think about it, to reflect and figure
things out. If the learning feels more like a puzzle, a
mystery that the learners solve, then it is challenging.
If the learners feel that they have accomplished
something, if they feel good about themselves, if
they are proud, then the learning is challenging. Can
technology enhance this? Yes, of course, but only if
used properly. For example, using gaming technology
can really make the learning fun, challenging, and
interactive. Many times, getting people to take
formal learning courses is like ‘beating a dead horse’;
however, when you introduce a computer game the
‘dead horse’ transforms itself into a ‘racing horse’.
TEL can present learning via a gaming framework,
which offers a wide range of benefits. For instance,
learning can be made challenging not only by
modifying how the material is presented and the
role of the learners, but also by providing clear signs,
measurements, and feedback about the learners’
advancement and progression. These should be clearly
laid out throughout the learning game so the learners
can see how well they are doing. As they advance
and progress, they should be provided with a clear
measurement of their success and receive positive
self-enhancing feedback. The learners should not
merely be provided with a progression measurement
(e.g., how much they have gone through and/or how
much they still need to do), but they should be given
challenges to achieve certain levels of performance,
or they should be encouraged to generate their
own goals. These types of challenges can be further
encouraged and supported by external recognition and
awards. Furthermore, depending on the context and
the organisational culture, this type of challenge can
also be extended across learners whereby different
learners compete for the best performance achieved.
If the learners are not committed to the learning,
then it is an uphill struggle (or a lost battle...).

Commitment
Commitment to the learning underpins many aspects
of learning; however, getting the learners to commit
is not easy. As discussed, control and challenge
contribute to commitment, but commitment is
elusive and difficult to achieve. Some learners come
committed, others are only loosely committed, if
at all. Although commitment is a personal trait to
some extent, it can be enhanced by using TEL. Our
example of gaming is one way to help achieve this.

The three Cs of learning - Control, Challenge, and
Commitment - help to establish active and motivated
learners. They bring about engagement, involvement,
participation, and interaction. These are all critical
ingredients for achieving effective and efficient
learning because they maximise many cognitive
mechanisms. Otherwise, passively exposing the
learners to the material undermines the very objectives
of learning. Technology can enhance learning by
helping to promote and achieve them. The three Cs
are not independent or exclusive, they affect one
another and there are additional ways to support
active learning. The three Cs are an illustration of a
way of thinking, of an approach to how technologies
can be utilised to enhance learning. Having active
and motivated learners will better achieve learning
objectives and learning technologies should be
constructed to incorporate them as much as possible.
As I have tried to illustrate, the issues surrounding
the use of technology for learning are complex.
They are intertwined with human cognition, how
people learn, store information and use it. Thus,
we must consider TEL in light of, and subservient
to, the human cognitive system. Only then can we
construct effective TEL and start to consider the
effects it has on the cognitive system itself. It is
a broad issue, but one of significant practical, as
well as psychological and cognitive, importance.
It should be clear that technologies offer a great
and powerful tool that can enhance learning. This
good aspect needs to be considered and understood
in light of the limitations of TEL, and the potential
bad outcomes that are possible by incorrectly
using this tool. Using technologies just for the sake
of using them, and thus transcribing the learning
material from one medium to another, is not a
matter of bad v. good use, but an inappropriate,
and if you want, an ugly, use (misuse) of learning
technologies. New horizons and opportunities are
now presented by learning technologies, but let us
use them wisely, based on scientific knowledge.
Otherwise, these technologies are doomed to
failure, taking with them those who use them.

“Technology Enhanced Learning: The good, the bad,
and the ugly.” Itiel E. Dror. Pragmatics & Cognition, 16: 2
(2008) p.215–223

Further reading
Learning Technologies in the Workplace: how to successfully implement learning technologies in organizations. Donald
H. Clark, Kogan Page, 2017
Driving Performance Through Learning, Andy Lancaster, Kogan Page, 2019
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