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Series editors’ foreword

Authenticity in learning design is central to creating learning
opportunities for students from which they can benefit and upon which
they can draw once they leave formal learning behind. So what makes
learning authentic? Why is authenticity important? This book offers an
overview of authentic learning supported, enabled and productively
partnered with e-learning. Design guidelines for authentic e-learning offers a
comprehensive and authoritative, yet accessible, introduction to this field.

Current global, societal and technological changes are affecting the
way we live and work. There has been a transformation in conventional
working patterns to address the greater uncertainty in our lives and the
need to adjust to new challenges. Learning is a complex process,
dependant on the ability of the learner to re-contextualise the knowledge
and skills that they have acquired. Today’s learners are expected to be
familiar with a wider range of concepts, and having acquired these are
expected to apply them in a wider range of contexts than ever before.
Enabling this level of flexible learning requires a re-examination of formal
education, in particular its reliance on decontextualised and abstract
forms of learning.

Design guidelines for authentic e-learning offers a comprehensive view of
the strengths and limitations of authentic learning within the context of
blended e-learning. The authors present contemporary learning
approaches that move the reader from ‘information broadcast’ towards
transformative approaches in which learners actively and authentically
participate. They examine a range of learning activities and contexts,
tasks and environments, from simple websites to simulations, within which
authentic e-learning offers significant advantages. In particular it
illustrates the potential for authentic e-learning to support learners in
adapting to a changing world, clearly identifying current barriers to
translating classroom learning into learning for life. In supporting the
provision of realistic learning activities, this book embraces the complexity
of the real world and engages with the principles that support authentic



approaches to teaching and learning in which learning is through realistic,
often complex, sometimes challenging, collaborative activity.

The authors, Jan Herrington, Thomas C Reeves and Ron Oliver
are renowned, international experts in the field. Collectively they have
drawn on years of experience working with a range of staff in tertiary
education who are implementing authentic e-learning. They provide
exemplars and experiences from around the world, illustrating ways in
which widespread and emerging technologies can be used as cognitive
tools, rather than delivery platforms, to support authentic learning and
provide exciting opportunities for learning innovation. In particular the
text draws from their extensive research activity in abstracting key
characteristics of authentic learning and assessment.

As part of the Routledge Connecting with e-learning series, the book is
aimed at teachers, academics, librarians, managers and educational
support staff around the world who are involved in learning innovation.
We hope this book will help you reflect on ways in which Authentic
e-learning might transform your own practice.

Connecting with e-learning series editors

Allison Littlejohn
Director of the Caledonian Academy and Professor of Learning
Technology, Glasgow Caledonian University, UK

Chris Pegler
Senior Lecturer, Open University, UK
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Introduction

Before we consider authentic e-learning, it is necessary to clarify what we
mean by authentic learning per se. For authentic learning to occur, learners
must be engaged in an inventive and realistic task that provides
opportunities for complex collaborative activities. Many of the best
teachers provide exactly this type of learning experience for their students
without necessary thinking of it as authentic. When asked to recall their
most memorable learning experiences from their undergraduate studies,
adults often mention the authentic tasks their teachers challenged them to
complete such as conducting a real world survey or researching local
history.

Designing and implementing an authentic learning experience
requires teachers to take risks that many have not been prepared or
rewarded to take. In addition, this approach to enabling student learning
may require more effort than standard academic instructional methods
such as lectures and discussions. For example, teachers must endeavour to
make certain that the authentic task is well-supported with guidance and
resources.

There are many misconceptions about authentic learning, in
particular, as it relates to e-learning. For example, these are some of the
arguments and beliefs that have been reported in the literature or
anecdotally to argue against the use of authentic approaches in e-learning:

*  Students are left to their own devices without support to abstract
meaning from the environment

* The problems must be real, so they are not readily accommodated in
the classroom

* The students need to complete work for real clients who must be
located and contracted every year the course runs




*  Students do not get their money’s worth because there is no teaching

* Authentic e-learning environments are expensive and time consuming
to develop because they require realistic simulations with multiple
possible outcomes

* Teachers cannot give lectures (or podcasts of lectures) or set specific
readings, because they are too didactic

* Authentic learning promoting diversity of outcome does not allow for
the fact that sometimes there is a single correct answer that students
must learn

* Authentic tasks are suitable for vocational courses but not for higher
education or personal growth areas like literature and the arts

* For some courses there is no real-world application for the knowledge,
so there can be no authentic task

*  Students cannot perform complex and authentic tasks until they are
taught the sub-skills required to complete it

* Authentic tasks are too unwieldy to allow teachers to demonstrate a
similar problem through worked examples

* Authentic e-learning environments involve giving lots of examples of
real-world practice

* Assessment of authentic e-learning tasks cannot be done at a distance

* Authentic tasks reflect only the teachers’ view of authenticity and may
not be authentic at all.

None of these objections are impediments to the effective use of authentic
learning in higher education. They represent some misconceptions about
both the intent and the processes involved in authentic learning, and give
the impression that it must be conducted in real work settings, and that it
is relatively unsupported. On the contrary, authentic learning can be
readily created in university and classroom settings and is ideally suited to
computer and web-based delivery. As universities embrace the internet
and web-supported learning, the potential exists for authentic learning to
be used widely to improve student learning. However, unfortunately the
higher education climate today is arguably not conducive to the
courageous and imaginative thinking that is required to promote
authentic learning.




Impediments to authentic learning in higher
education

Despite the considerable affordances provided by new technologies, the
curriculum, delivery and pedagogies in higher education have arguably
been placed in a straight jacket, as teachers struggle to create innovative
and radical solutions to the problems that abound in the sector—
problems such as: increases in student-stafl ratios, difficulties in recruiting
staff, declines in the number of academic staff in key areas such as
mathematics, poor library holdings, increasing casualisation of the
workforce and declining student satisfaction ratings (Commonwealth of
Australia, 2001). In the USA, its once vaunted higher education system is
increasingly being questioned by scholars as well as the public at large
(Newfield, 2008; Bok, 2007). Hersh and Merrow (2005) highlight some of
the problems as ‘athletic scandals, increasing abuse of alcohol and other
drugs, grade inflation, escalating costs, and dissatisfaction with the
competence of college graduates’ (p. 2).

Rapid advances in e-learning technologies have brought into sharp
relief the failure of higher education to adapt to changing expectations of
society, the workplace and an increasingly discriminating and
technologically-capable student body (Ministerial Council for Education,
2005). New online technologies serve two primary goals in higher
education. The first is increasing access to higher education opportunities
for people who would not otherwise have them and the second is
enhancing the quality and outcomes of higher education. Progress is being
made with respect to the first goal (Iiyoshi & Kumar, 2008), but evidence
for attainment of the second goal is lacking.

This book offers practitioners in further and higher education the
means to question and review the reliance of the sector on pedagogy that
promotes decontextualised, abstract forms of learning—learning that
frequently remains inert. It provides the principles of a more authentic
approach to teaching and learning in universities, and offers a range of
exemplars that have been implemented and tested in institutions
throughout the world. We argue that emerging and established
technologies provide exciting opportunities for changing current forms of
pedagogy to a more relevant conception of e-learning than universities
have so far managed to reflect through the widespread use of learning
management systems.

We argue that technologies need to be used as cognitive tools for
learning rather than as simply alternative delivery platforms. And we
acknowledge that while there is much evidence to support the form of
authentic learning that we present, more research is needed to find out




more about how and why this approach works and how to replicate its
features consistently in a wider range of subjects and disciplines.

Inert knowledge

One of the principal claims we make for authentic learning is that
knowledge that results from it is more likely to be accessible in problem
solving situations. Learning in schools and universities has traditionally
separated knowing and doing (Resnick, 1987). Historically, the emphasis has
been on extracting essential principles, concepts and facts, and teaching
them in an abstract and decontextualised form. The idea is that once
students have learned something in an abstract form—devoid of
contextualised details that can interfere with the key facts and principles—
they will better be able to apply this learning in a range of different
situations.

However, often this learning remains locked up and inaccessible
when it is most needed. There are numerous examples and anecdotes of
situations where learned information, facts or principles are needed to
solve a particular problem but they fail to be retrieved at the critical
moment. For example, a driver with a degree in physics becomes stuck
driving in sand and attempts to dig the car out of the sand instead of
partially deflating the tyres. Or a home carpenter with a degree in
mathematics, builds a shelf unit with uneven shelves because of a failure
to measure the diagonals of the frame to ensure it is square.

In simple cases such as the aforementioned, there is a failure to
access knowledge that is clearly relevant to solving the problem in hand.
Information has been stored as facts rather than as tools (Bransford,
Sherwood, Hasselbring, Kinzer, & Williams, 1990), and is ‘welded’ to its
original occasion of use in the classroom (Brown, 1997), or as Whitehead
(1932) so aptly put it, the knowledge has remained ‘inert’.

Failure to access relevant knowledge

Bereiter (1984) recounted an investigation into reading strategies
employed by university students, which found that when asked to learn as
much of a difficult article on educational psychology as they could in 10
minutes, almost all students started at the beginning and read through the
article. When questioned about the techniques employed, they all
acknowledged that they knew better strategies and that they had been
taught to skim read, check main headings, and read summaries and
conclusions. But few had thought to employ these strategies.




In a study by Gick and Holyoak (1980) students were presented
with the following extract and asked to memorise the information in the
passage:

A general wishes to capture a fortress in the center of a country.
There are many roads radiating outwards from the fortress. All have
been mined so that while small groups of men can pass over the roads
safely, a large force will detonate the mines. A full scale direct attack is
therefore impossible. The general’s solution is to divide his army into
small groups, send each group to the head of a different road, and
have the groups converge simultaneously on the fortress.

Students were then given the following passage of text:

You are a doctor faced with a patient who has a malignant tumor in
his stomach. It is impossible to operate on the patient, but unless the
tumor is destroyed the patient will die. There is a kind of ray that may
be used to destroy the tumor. If the rays reach the tumor all at once
and with sufficiently high intensity, the tumor will be destroyed. At
lower intensities, the rays are harmless to healthy tissue, but they will
not affect the tumor either. What type of procedure might be used to
destroy the tumor with the rays, and at the same time avoid
destroying the healthy tissue?

Unless students were specifically told to use the first passage to solve the
problem, only 20% used the army analogy to conclude that it was possible
to aim the rays from a number of directions to converge on the cancerous
tumor. The knowledge from the first story, although memorised, was
inert. Commenting on this study, the Cognition and Technology Group
at Vanderbilt (1993b) concluded that: ‘People may be able to retrieve and
use knowledge when explicitly asked to do so, and yet fail to
spontaneously access it or use it. Under these conditions, the knowledge
does them little good’ (p. 37).

Research has shown that a similar pattern of response can be found
in highly technical areas. For example, Morris and Rouse (1985) found
that electronic troubleshooting was not performed well in the field despite
intensive formal training in electronics and troubleshooting theories.
Another study investigated university students’ conceptions of logarithms
and why they are used (Bransford, Sherwood et al., 1990). The majority
of students had little idea that when logarithms were first invented, they
enabled astronomers and mathematicians in the 1600s to easily solve
complex calculations with simple addition. Students were asked to
nominate what they would take into a test situation which offered prizes
for completing large-number multiplication within an hour. Computers,
calculators and slide rules were not allowed. Most students did not think




to take a book of logarithms. They saw logarithms as relevant to logarithm
problems, and as ‘difficult ends to be tolerated rather than exciting
inventions that allowed a variety of problems to be solved’ (Bransford,
Sherwood et al., 1990, p. 117).

The failure to access and use critical knowledge can have much
more serious consequences in contexts where split second decisions must
be made as in flying an aircraft. In a book titled How We Decide, Lehrer
(2009) describes scenarios where pilots, military commanders, physicians,
and others involved in life-or-death decisions may fail to access critical
knowledge that was ‘learned’ outside a context of application.

Knowledge as a product

Much of the abstract knowledge taught in universities is not
retrievable in real-life problem-solving contexts, because the direct
instruction model commonly used in higher education ignores the
interdependence of situation and cognition. When learning and context
are separated, knowledge itself is seen by learners as the final product of
education rather than a tool to be used dynamically to solve problems.
Cole (1990) contended that traditional education overemphasises the
acquisition of facts and procedures, a situation that Entwhistle, Entwhistle
and Tait (1993) argued is bolstered by the nightly quiz shows on television
which ‘publicize and reward ... incremental, decontextualized knowledge’
(p- 335).

Research by Miller and Gildea (1987) explored the discrepancy
between the vocabulary that school children learn, and the vocabulary
they are taught. They contend that teachers in schools attempt to teach
no more than about 200 words per year, yet school children learn about
5000 words per year. Children learn vocabulary efficiently and effectively
at this rate (over 13 words per day for up to 16 years) generally without
the help of standard vocabulary teaching strategies, such as dictionary
exercises. Miller and Gildea’s study gives examples of students’ attempts
to use vocabulary when they were taught in a typical school manner using
decontextualised dictionary definitions and exemplary sentences. For
example, one student wrote: ‘My family erodes a lot’, using the excerpted
dictionary meaning of erodes as ‘eat out, eats away’. Another wrote: ‘I was
meticulous about falling off the cliff’ using the definition of meticulous as
‘very careful’. This teaching method assumes that each word definition is
a discrete, self-contained piece of knowledge, and it ignores the fact that
language is developed through ‘continued, situated use’ (Brown, Collins,
& Duguid, 1989b, p. 33). Miller and Gildea also maintained that it is




ineffective to give an example of the word in a model sentence. For
example given the sentence: “The king’s brother tried to usurp the throne’
the children concluded ‘usurp’ was equal to ‘take’ and wrote sentences
such as “The thief tried to usurp the money from the safe’ (Miller &
Gildea, 1987, p. 90).

Learners in formal educational settings are typically taught to use
symbols in problem solving, a process which often results in the
connections between the symbols, and the events and objects they
represent, being lost (Resnick, 1987). In contrast, learners in authentic,
everyday situations use the physical elements of the situation directly to
help solve the problem and rarely lose sight of the quest.

We are not suggesting that formal instruction should be abandoned
in favour of context-dependent strategies that are learned ‘on the job’.
Rather, we believe that there is much of pedagogical significance in the
way people learn and apply their understanding in real-life problem
solving situations that can be applied to higher education pedagogical
techniques and practices to foster meaningful learning.

Emerging technologies and cognitive tools

When information and communication technologies (ICTs) are used in
universities, too often they are seen merely as disseminators of knowledge,
that is where students learn from the technologies rather than with them as
cognitive tools (Jonassen & Reeves, 1996; Kim & Reeves, 2007). The
former conception is more common than the latter.

The foundation for the ‘learning from’ approach is ‘educational
communications’, that 1is, the deliberate and intentional act of
communicating content to students with the assumption that they will
learn something from these communications. The instructional processes
inherent in the ‘from’ approach to using media and technology in higher
education can be reduced to a series of simple steps:

* Exposing students to messages encoded in media and delivered by
technology

* Assuming that students perceive and encode these messages

* Requiring a response to indicate that messages have been received,
and

* Providing feedback as to the adequacy of the response.




In contrast, the theoretical foundation for the ‘learning with’ approach is
‘cognitive tools’ that have been intentionally adapted or developed to
function as intellectual partners to enable and facilitate critical thinking
and higher-order learning (Lajoie, 2000). Jonassen and Reeves (1996)
explored the theoretical parameters of cognitive tools, describing them as:
‘reflection tools that amplify, extend, and even reorganize human mental
powers to help learners construct their own realities and solve challenging
tasks’ (p. 699). Examples of cognitive tools include: databases,
spreadsheets, wikis, blogs, expert systems, communications software such
as teleconferencing programs, online collaborative knowledge
construction environments, media construction software, and modelling
tools. The ‘learning from’ approach to using media and technology
dominates higher education in both traditional and online classrooms.
The ‘learning with’ approach appears ideal for authentic e-learning but it
is not in evidence in most university courses at this time, especially in
e-learning contexts where teacher-centred models are predominant.

In the cognitive tools approach, media and technology are given
directly to learners to use for representing and expressing what they know.
Learners themselves function as designers using media and technology as
tools for analysing the world, accessing and interpreting information,
organising their personal knowledge, and representing what they know to
others. Mobile technologies and emerging technologies of ‘participatory
culture’ on the Web comprise powerful cognitive tools for authentic
learning environments.

Technologies of participatory culture

While the Web has undoubtedly made an impact in higher education
(Marginson & van der Wende, 2007), most universities have chosen
commercial learning management software such as WebCT and
Blackboard—mnow merged as one company and cornering over 75% of
the US market (Siemens, 2006). Through these ready-made tools that
model information-based modes of delivery, courses typically revert to
more transmissive modes (Beetham & Sharpe, 2007). Lectures are
podcast, weekly readings are set, and discussion topics are led by the
teacher, and all the while plagiarism is increasing, and students use the
Web to search rather than research (Brabazon, 2007).

It is clear from numerous sources (e.g., New Media Consortium)
that universities must adapt their methods to fully capitalise on the
powerful technologies that are becoming more and more central to the
lives of both students and teachers. Mobile technologies such as mobile




phones and mp3 player (and increasingly hybrid devices) are technologies
that most students have in their pockets. These devices have much
potential and can be used as cognitive tools in a range of educational
contexts (Herrington, Mantei, Herrington, Olney, & Ferry, 2008; Jacob &
Issac, 2008; Sharples, Taylor, & Vavoula, 2005; Traxler, 2007), and yet
universities struggle to accommodate them with policies that are unable to
account for student-owned technologies (NMC, 2008).

Web 2.0 functions allow the creation of collaborative, shared
knowledge (examples include Wikipedia, YouTube) and the development of
partictpatory  cultures (Jenkins, 2007). However, even though esteemed
publications such as the Encyclopedia Britannica now have online versions
where users can contribute and edit content, universities are generally
reluctant to incorporate such public knowledge sharing into tasks and
assessment processes (Conole & Fill, 2005; Kolbitsch & Maurer, 2006).
Surowiecki (2004) argued that the shared ‘wisdom of the crowd’ can be
more accurate and insightful (because of the range of experience and
reflections) than any single expert opinion in some problem-solving
situations. Others have challenged this view, calling the rise of shared
knowledge on the internet ‘the tyranny of the ignorant’ or the ‘cult of the
amateur’ (Keen, 2007). Although the debate about the wisdom of crowds
versus digital mob rule will continue, higher education cannot afford to
ignore the fact of ‘wikinomics’ (Tapscott & Williams, 2006) whereby
people around the world are sharing information and acting upon it in
transformative ways.

A recent cartoon in the popular Doonesbury series by Garry Trudeau
highlights the mismatch between traditional pedagogy and new
technology in the typical college classroom. In a large lecture hall, a
character Zipper is answering his email rather than paying attention to
Professor Atkin’s lecture. A friend in the class instant messages Zipper to
alert him to the fact that the professor has just asked him to name four
major greenhouse gases. Zipper asks his friend to stall the professor while
he Googles the answer. The friend tells the professor that they can’t hear
in the back of the hall, and asks her to repeat the question. Professor
Atkins says, ‘I just asked Zipper to name four greenhouse gases.” Zipper
quickly responds ‘Water vapour, GOz, ozone, and methane,” and the
clearly surprised teacher replies, ‘Uh ... right’.

Google and instant messaging are just two of many tools that the
Net Generation use on campuses today (Oblinger & Oblinger, 2005).
Cloud Computing and Virtual Worlds are two technologies noted by the New
Media Consortium as ‘imminent’ (New Media Consortium, 2008).
However, most universities have barely conceived the educational




potential of these technologies much less anticipated and prepared policies
to enable their use in e-learning (NSF Task Force on Cyberlearning,

2008).
Participatory e-learning

The vision

The vision of participatory e-learning is compelling. Learners,
enrolled in a common unit of study for training, continuing professional
development, or the pursuit of an academic degree, will work together
online to solve complex problems and complete authentic tasks, using
Web-based functions and tools to research, create and publish original
products. Although they may never meet face-to-face, these highly
motivated learners will form strong bonds that encompass productive
teamwork, in-depth collaboration, and even lasting friendships. Through
intensive engagement in the collaborative solution of authentic problems,
the learning outcomes accomplished by these learners will be of the
highest order, including improved problem-solving abilities, enhanced
communications skills, continuing intellectual curiosity, and robust mental
models of complex processes inherent to the performance contexts in
which their new learning will be applied.

The reality

Unfortunately, the reality of online learning is disappointing, at least in
higher education so far. There is little evidence that the developers of
most e-learning courses in postsecondary contexts have tried to reach,
much less attained, the vision described above. While proponents of new
technologies argue that we need ‘to break what has been called the credit-
for-contact model’ (Twigg, 2003, p. 125) of higher education long
dominant in the USA and increasingly being adopted in other countries,
most online courses still seek to ensure that students will spend the 45-50
hours of academic contact time required in traditional three credit hour
semester-long courses. Although more than eighty percent of institutions
of higher education in North America now offer some totally online or
blended courses (Allen & Seaman, 2003), the majority of these courses
appear to remain constrained by traditional assumptions about the
processes of ‘instruction’ rather than the development of constructivist
learning environments as defined by Wilson (1996) and others.

10



For example, an Adult Education graduate program at a leading
US institution recently graduated its first cohort of students enrolled in its
completely online Masters program. The developers of this program
promote the equivalence of its online courses and its traditional face-to-
face courses. According to the program’s published description, the online
curriculum does not differ in any substantive way from the on-campus
version. Rather than perceiving the development of an online degree
program as an opportunity for innovative pedagogy, the faculty members
involved in this program intentionally aimed at replicating their pre-
existing instructional methods as nearly as possible.

Learning management systems in e-learning

What explains the general failure to design and implement truly
innovative interactive collaborative e-learning courses in postsecondary
education? At least part of the problem can be attributed to how learning
management systems are currently being used to put courses online. Most
online courses, including those in the online Adult Education Masters
program noted above, are delivered using commercial learning
management systems such as Blackboard and WebCT. The ‘affordances’
(Norman, 1988) of these systems tend to promote thinking of online
course design as a process of replicating traditional classroom instructional
practices such as lecture notes, readings, quizzes, term papers, exams, and
the like.

When Britto (2002) investigated faculty intentions and student
perceptions of the pedagogical dimensions of WebCT, he found that
faculty perceived the benefits of teaching a course using a learning
management system as pertaining primarily to the convenience and
efficiency of course administration and management, whereas students
expressed frustration that the online tools were not employed to support
their learning more directly. Other studies have reported similar student
frustration with online learning courses for reasons such as confusion
about online instructions, failures to get prompt feedback from teachers or
tutors, and persistent technical problems (Vonderwell, 2003). Lombardi
(2007) has written of the needs of the new ‘participatory learners’, and
how important it is to match learning activities to their experiences of
hands-on involvement with Web 2.0 applications. Siemens (2006) has also
noted that when students are adept at using participatory technologies
and tools on the Web, using learning management systems in their
courses is like a step back into the past for them.
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We are not suggesting that commercial learning management
systems inevitably promote mediocre collaborative online learning, and
indeed, there is evidence that they can offer powerful communication
tools for instructors and students who have reason and purpose for using
them (Herrington, Oliver, & Reeves, 2003). However, generally
instructors are unlikely to perceive the opportunities for pedagogical
innovation without substantial development support.

Moving from one medium to another

Developing innovative collaborative online learning courses is not only
hindered by the misapplication of course management tools. We agree
with (Naidu, 2003) that the challenge is more a conceptual one than a
technological one. We perceive the primary problem as an inability of
teachers and instructional designers to think ‘out of the box’ when it
comes to developing e-learning courses. Rather than attempting to make
online courses even better than traditional classes, many faculty members
and other specialists involved in online course development seem to be
content with converting traditional courses into an online format without
pedagogical change.

Moving a course from one medium to another, for example, from
the physical classroom to online, can take different instructional design
paths, ranging from attempts to replicate the previous version in the new
medium as faithfully as possible to radical changes in the design that take
advantage of contemporary learning theories. But the more common
approach used in higher education today is replicating the instructional
design of traditional face-to-face courses in the online medium. For
example, lectures delivered in a traditional classroom are delivered online
via PowerPoint with audio or streaming video, the identical textbook is
used in both classroom and online versions of a course, and the same
multiple-choice or short essay exams are used as the primary means of
assessment.

Towards an authentic approach to e-learning

A more radical approach would involve moving away from traditional
university course activities (such as lectures, demonstrations, discussions,
textbook readings, and examinations) to a course where a single authentic
task or project becomes the entire focus of the e-learning course. The next
chapter describes the characteristics of such an approach.
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Chapter 1

What is authentic e-learning?

Any discussion of authentic e-learning must begin with an explanation of
what we mean by authentic learning. It could be argued that learning can be
authentic, as we define it, without utilising any e- element. Littlejohn and
Pegler (2007) noted that ‘e-learning is commonly taken to mean the use of
computers and the internet for learning’ (p. 16). With this in mind,
however, it is almost impossible to conceive of any authentic learning
endeavour in higher education today that does not take advantage of the
affordances of computers and the internet. In our view, authentic learning
is best executed with powerful computer-based, participatory tools—this is
e-learning at its best.

Authentic learning has its foundations in the theory of situated
cognition or situated learning, together with other pedagogical approaches
developed over the last two decades, such as anchored nstruction. The
technologies associated with e-learning provide ideal affordances for the
approach both in blended and fully online courses.

The foundations of authentic learning: Situated
learning

It was Brown, Collins and Duguid (1989b) who first synthesised
contemporary thinking and research into the theory of situated learning and
proposed a model of instruction that had implications for educational
design and practice. Collins (1988) defined situated learning most simply
as: ‘the notion of learning knowledge and skills in contexts that reflect the
way the knowledge will be useful in real life’ (p. 2). The model arose out of
investigation of highly successful learning situations. They set out to find
examples of learning in any context or culture that were effective, and to
then analyse the key features of such models. One such model was snow
skiing, where learning time had diminished from two years to two weeks
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as a result of instruction (Burton, Brown, & Fischer, 1984). An analysis of
common features found in all the successful models were factors such as:
apprenticeship, collaboration, reflection, coaching, multiple practice and
articulation (McLellan, 1991).

In proposing their model of situated cognition, Brown et al. (1989b)
argued that, contrary to many existing teaching practices that abstract
knowledge from context, meaningful learning will only take place if it is
embedded in the social and physical context within which it will be used.
Typical work in schools and universities is often quite distinct from
authentic activity or ‘the ordinary practices of the culture’ (p. 34). Many of
the activities undertaken by students are unrelated to the kind performed
by practitioners in their everyday work. They proposed the use of cognitive
apprenticeships, a method designed to ‘enculturate students into authentic
practices through activity and social interaction’, and based on the
successful traditional apprenticeship model (Brown et al., 1989b, p. 37).

Cognitive apprenticeship

In an elaboration of the cognitive apprenticeship model, Collins, Brown
and Newman (1989) contended that traditional apprenticeships have
three characteristics that are cognitively important in a model of situated
learning:

L. Learners have continual access to models of expertise-in-use against
which to refine their understanding of complex skills.

2. Apprentices often have several masters and have access to a variety
of models of expertise leading to an understanding that there may
be different ways to carry out a task, and that no one individual
embodies all knowledge and expertise.

3. Learners have the opportunity to observe other learners with
varying degrees of skill. (p. 456)

A critical aspect of the situated learning model is the notion of the
‘apprentice’ observing the ‘community of practice’. This idea was
developed by Lave and Wenger (1991) who proposed that participation in
a culture of practice can, in the first instance, be observation from the
boundary or legitimate peripheral participation. As learning and involvement in
the culture increase, the participant moves from the role of observer to
fully functioning agent. For example, apprentice hairdressers begin to
learn the craft of hairdressing by first performing basic and unskilled tasks
such as sweeping hair cuttings and making tea and coffee for customers.
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Gradually, they are drawn more and more into key professional activities
until they are fully qualified hairdressers. All the time spent in the
workplace setting exposes them to the professional practices and mores of
the role, and they learn the stories and behaviours related to what it
means to be a hairdresser. Such peripheral but important knowledge is
difficult if not impossible to teach in a decontextualised and abstract
manner.

Legitimate peripheral participation enables the learner to
progressively piece together the culture of the group and what it means to
be a member. “To be able to participate in a legitimately peripheral way
entails that newcomers have broad access to arenas of mature practice’ (p.
110). Lave and Wenger (1991) proposed that the main functions of
legitimate peripheral participation are to enable the learning of the
language and stories of a community of practice, and to learn how to
speak both within and about the practice, and yet this opportunity is
denied students in many learning settings in higher education.

The debate about situated learning

While the publication of the idea of situated learning met with
much interest and acclaim in the early 1990s, it was also widely
challenged and debated. Many of the criticisms of attempts to use situated
learning as a model of instruction were based on how closely the learning
environment resembled, not a cognitive apprenticeship, but a traditional
apprenticeship. For example, Tripp (1993) presented a narrow set of
criteria to define situated learning, which equated very much with a
standard apprenticeship. In a response to the original Brown, Collins and
Duguid article in 1989, Wineburg (1989) argued that the abstract
representation of knowledge was at least as effective as the situated
learning approach and yet much more readily implemented in the
classroom.

However, the principal theorists of situated learning consistently
argued that their model, when further researched and developed, would
be a model for teaching with practical classroom applications (Brown et
al., 1989b; Brown, Collins, & Duguid, 1989a; Brown & Duguid, 1994;
Collins, 1988; Collins et al.,, 1989). For those who questioned the
appropriateness of the situated learning framework in conventional
classrooms, the application of the model to e-learning was a further step
removed from the traditional apprenticeship role. For example, Hummel
(1993) described a distance education course on Soil and Environment
which was based on ideas from situated learning theory. Hummel rejected
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the idea that the program was ‘true’ situated learning by virtue of the fact
that it was computer-based: ‘Instructional designers who apply situated
learning theory by implementation in electronic media should realize that
they take an important step away from this theory ... courseware becomes
the learning environment and not the authentic situation’ (p. 15).
Similarly, Tripp (1993) contended that computer-based simulations were
not sufficient, and reiterated that ‘true expertise is learned by being
exposed to experts’ (p. 75).

As the discussions and debates progressed however, there was
increasing agreement that computer- and web-based representations and
‘microworlds’ did provide a powerful and acceptable vehicle for the
critical characteristics of the traditional apprenticeship to be located in the
classroom environment. Reeves (1993a), for example, considered that one
of the major benefits of a well-designed computer-based environment is its
ability to include ‘opportunities for simulated apprenticeships as well as a
wealth of learning support activities’ (p. 107).

Many of the researchers and teachers who explored the model of
situated learning at this time accepted that the computer could provide an
alternative to the real-life setting, and that such technology could be used
without sacrificing the authentic context that is such a critical element of
the model. McLellan (1994) summarised these approaches by pointing out
that while knowledge must be learned in context according to the situated
learning model, that context can be: the actual work setting, a highly
realistic or ‘virtual’ surrogate of the actual work environment, or an
anchoring context such as a video or multimedia program (p. 8).

Critical characteristics of situated learning for an
model of authentic learning

Brown, Collins and Duguid (1989b), in their original article, presented a
nascent theory of situated learning. From the start they suggested that their
model was an attempt to begin the process of developing a theoretical
perspective for successful learning that cognitive science had, to date, not
been able to explain.

Lave and Wenger (1991) cautioned that the conception of situated
learning was substantially ‘more encompassing in intent than
conventional notions of “learning in situ” or “learning by doing” for
which it was used as a rough equivalent’ (p. 31). The challenge put to
researchers was to identify the critical aspects of situated learning to
enable it to translate into teaching methods that could be applied in the
classroom.
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Although McLellan (1994) summarised the key components of the
situated learning model as: apprenticeship, collaboration, reflection,
coaching, multiple practice, and articulation of learning skills (p. 7), the
contributions of various theorists and researchers, including the original
authors of the model, had expanded and refined the notion to a much
more comprehensive and far-reaching framework for classroom
application.

Our own work has built on that body or work and has used a
design research approach (van den Akker, Gravemeijer, McKenney, &
Nieveen, 2006; Reeves, Herrington, & Oliver, 2005) to propose and test
draft design principles for authentic learning based on situated learning
and other related research and literature. The characteristics of authentic
learning that emerged from that research are described in detail below.

Elements of authentic learning

The framework of authentic learning is based on the proposal that usable
knowledge is best gained in learning settings that feature the following
characteristics (Herrington & Oliver, 2000). Authentic learning designs:

1. Provide authentic contexts that reflect the way the knowledge will be
used in real life

Provide authentic activities

Provide access to expert performances and the modelling of processes
Provide multiple roles and perspectives

Support collaborative construction of knowledge

Promote reflection to enable abstractions to be formed

Promote articulation to enable tacit knowledge to be made explicit
Provide coaching and scaffolding by the teacher at critical times

e e Al

Provide for authentic assessment of learning within the tasks.

Each of these elements is now explained in more detail.

1. An authentic context that reflects the way the
knowledge will be used in real life

In designing e-learning courses with authentic contexts, it is not enough to
simply provide suitable examples from real-world situations to illustrate
the concept or issue being taught. The context needs to be all-embracing,
to provide the purpose and motivation for learning, and to provide a
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sustained and complex learning environment that can be explored at
length (e.g., Brown et al., 1989b; Honebein, Dufty, & Fishman, 1993;
Reeves & Reeves, 1997).

In a practical sense, this means that before beginning an e-learning
design, a teacher needs to ask questions about the course or unit that is
being designed, and where and how the knowledge will be used.
Spectfically, before beginning to plan for an authentic context, the
following questions need to be considered:

*  What knowledge, skills and attitudes will students ideally have after
completing the course?

*  Where and how would students apply this knowledge in real life?

* What context might be possible and appropriate in an e-learning
course to enable students to learn the knowledge, skills and attitudes
of the course?

An authentic context provides important contextual information for
learners. Jonassen (1991a) contended that context provides ‘episodic
memory cues that make the acquired knowledge more memorable’
(p- 37). Norman (1988) illustrated this idea by pointing out that if someone
arranges a meeting with you at 5.30 pm, you do not have to consciously
memorise the time, place and person. The details are easily remembered
because they fit readily into your cognitive structure. Within learning
environments, Rogoff' (1984) defined context as ‘the problem’s physical
and conceptual structure as well as the purpose of the activity and the
social milieu in which it is embedded’ (p. 2).

Avoiding oversimplification of context

Teachers and designers of e-learning courses are often tempted to design
learning sites that simplify learning by breaking up complex processes and
ideas into step-by-step sequences. Indeed, these approaches align with the
systems model of instructional design, which specifies that the
instructional sequence should progress from simple to complex (Gagné,
Briggs, & Wager, 1992). However, the tendency to simplify complex cases
and situations, particularly in initial instruction, can only serve to impede
the later acquisition of more complex understandings (Spiro, Feltovich,
Jacobson, & Coulson, 1991b). Spiro, Vispoel, Schmitz, Samarapungavan
and Boerger (1987) argued that examples and cases must be studied as
they naturally occur ‘not as stripped down “textbook examples” that
conveniently  illustrate  some  principle’ (p. 181).  Errors of
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oversimplification can also compound each other. For example, Feltovich,
Spiro and Coulson (1989, cited in Spiro et al., 1991b) identified more
than twelve serious misconceptions held by the majority of medical
students they tested, the origins of which they were able to trace to
oversimplification of the initial presentation of the concepts.

It is not necessary to simplify learning contexts to enhance learning.
Indeed, designing realistic levels of complexity in a learning environment
can help to make learning easier. Honebein, Duffy and Fishman (1993)
gave the example of a study with students who disliked fractions and who
found them difficult to learn. These students were asked to design
computer software that would teach fractions to students one year
younger than themselves. This meant that the students had to learn what
was important about fractions before they could teach it to others.
Honebein, et al. noted that:

When the project was complete, the students had learned not only
about fractions but also about software design and instructional
design ... and were so absorbed by the challenges ... they practically
‘forgot’ that they were also learning about fraction. (p. 95)

Spiro et al. (1987) strongly criticised the tendency to oversimplify in
learning environments. They accused such practice as motivated by
convenience rather than effectiveness of the learning design:

Simplification of complex subject matter makes it easier for teachers
to teach, for students to take notes and prepare for their tests, for test-
givers to construct and grade tests, and for authors to write texts. The
result is a massive ‘conspiracy of convenience’. (p. 180)

Is it ever appropriate to simplify contexts in education? Spiro et al.
(1991a) conceded that simplification may be appropriate when two
essential conditions are met: the learning is at an introductory level and it
is conducted in a well-structured domain. However, Honebein et al.
(1993) argued against oversimplification at any level. They recommended
that the complexity of the learning environment should reflect the
complexity of the environment expected in the final performance.

The aim should therefore be to assist the learner in the functioning
in the environment rather than to simplify it. Oren (1990) pointed out that
excessive demands on learners can be reduced by modifying the design of
the e-learning context while retaining complexity, for example, by limiting
the number of options immediately available for novice users but making
them accessible to more advanced users. An example of how this might be
achieved in an authentic manner is given by Maor and Phillips (1996)
who describe the development of a software package on Birds of Antarctica.
In order to maintain complex learning, but to avoid an overwhelming
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inundation of data, students using the program assume a role on board a
ship as ‘junior researchers’. As their ability in dealing with the instruments
and interpretation grows, they move to become ‘senior researchers’ with
access to increasingly more sophisticated variables and data.

Recommended e-learning design features

Several implications for e-learning design can be drawn from the
research into authentic context. In designing e-learning courses with
authentic contexts, it is not enough to simply provide suitable examples
from real-world situations to illustrate the concept or issue being taught.
The context must be all-embracing and provide a sustained and complex
learning setting that can be explored at length. More specifically, an
e-learning course which purports to use an authentic context needs to
provide:

* a physical environment which reflects the way the knowledge will
ultimately be used (Brown et al., 1989b; Collins, 1988; Young &
McNeese, 1993)

* a design to preserve the complexity of the real-life setting with ‘rich
situational affordances’ (Brown et al., 1989b; Collins, 1988; Young &
McNeese, 1993).

2. Authentic tasks

The e-learning course needs to provide ill-defined activities which have
real-world relevance, and which present a single complex task to be
completed over a sustained period of time, rather than a series of shorter
disconnected examples (Bransford, Vye, Kinzer, & Risko, 1990; Brown et
al., 1989b; Reeves & Reeves, 1997; Lebow & Wager, 1994).

When designing authentic tasks for their courses, teachers need to
ask questions such as:

*  What kind of activities are conducted in the real world that use the
knowledge, skills and attitudes that are the focus of the course?

* How is this knowledge applied to answer real world questions and
solve real world problems?

Activities in learning

Tasks, activities, investigations and problems are at the heart of student
involvement in formal learning contexts. Teachers provide such tasks to
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enable students to interact with the learning environment and to practice
newly acquired skills. However, often the kind of tasks and activities used
in educational settings do not have the intended effect, and simply lead to
an enculturation into the practices of classrooms rather than the real-
world transfer teachers expect. For example, Clayden, Desforges, Mills
and Rawson (1994) pointed out that elementary school students’ efforts to
make sense of classroom experiences generally lead them to focus on
working practices rather than abstract ideas. “What they learn from the
classroom experience is how to do work, how to be neat, how to finish on
time ... and how to tidy away’ (p. 164).

While these comments are most appropriate for classrooms in
schools, the same conclusions may be drawn for the design of e-learning
courses. Students learn how to invoke ‘sub-optimal’ schemes to enable
them to proceed, rather than deal with the content in a way that promotes
true understanding. The approach of many e-learning tasks is to employ a
design that provides steps, procedures, hints, suggestions, and facts which
neatly add up to the ‘correct’ solution. Many of these tasks are so ‘well
designed’, they fail to account for the nature of real-world problem
solving, where the solution is rarely neat and the salient facts are rarely
the only ones at students’ disposal.

Recommended design features

Many of these characteristics of authentic tasks overlap with other
elements of the situated learning model, but they nevertheless provide a
useful frame of reference for the elements required in a course featuring
authentic activities. Gonsequently, the e-learning course needs to provide:

* tasks that have real-world relevance (Jonassen, 1991b; Brown et al.,
1989b; Young, 1993; Winn, 1993; Resnick, 1987; Cognition and
Technology Group at Vanderbilt, 1990a)

* ill-defined tasks that allow students to define the tasks and sub-tasks
required to complete the activity (Bransford, Vye et al., 1990; Young,
1993; Cognition and Technology Group at Vanderbilt, 1990b;
Collins et al., 1989)

* a sustained period of time for investigation (Bransford, Vye et al.,
1990; Cognition and Technology Group at Vanderbilt, 1990b)

* the opportunity for the detection of relevant versus irrelevant
information, (Young, 1993; Cognition and Technology Group at
Vanderbilt, 1990a)
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* tasks that can be integrated across subject areas (Jonassen, 1991b;
Bransford, Vye et al., 1990; Bransford, Sherwood et al., 1990).

3. Access to expert performances and the modelling of
processes

In order to provide expert performances, the online learning course needs
to provide access to expert thinking and the modelling of processes, access
to learners in various levels of expertise, and access to the social periphery
or the observation of real-life episodes as they occur (Collins et al., 1989;
Brown et al., 1989b; Lave & Wenger, 1991). The facility of the Web to
create global communities of learners who can interact readily via
participatory technologies, also enables opportunities for the sharing of
narratives and stories. Teachers and designers for this element need to
focus on how the course environment might provide access to expert or
professional knowledge, skills and attitudes in real world problem solving.

Apprenticeships and the role of the ‘master’

Expert performances and the modelling of processes has its origins in the
apprenticeship system of learning, where students and craftspeople
learned new skills under the guidance of an expert (Collins et al., 1989).
Important elements of expert performances are found in modern
applications of the apprenticeship model, such as internship (Jonassen,
Mayes, & McAleese, 1993), and case-based learning (Riesbeck, 1996), and
increasingly through internet-based guidance in e-learning contexts, such
as in medical procedures conducted at a distance under the guidance of
an expert.

Access to expert performances allow students to observe a task
before it is attempted. Such access enables narratives and stories to be
accumulated, and invites the learner to absorb strategies that employ the
social periphery (legitimate peripheral participation) (Lave & Wenger,
1991; Brown & Duguid, 1993). The capabilities and strengths of
e-learning technologies are more than adequate to provide a ‘window
onto practice’ (Brown & Duguid, 1993, p. 14). For example, uploaded
movies of experts performing skills—such as, a teacher asking open-ended
questions, a nurse using reflective listening with a patient, a building
adviser assessing foundations, or a farmer judging the quality of
produce—allow students the opportunity to observe the experienced
practitioner at work.

Gott, Lesgold and Kane (1996) described computer-based learning
programs entitled Sherlock 1 and 2, that were designed to teach specialised
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electronics troubleshooting in avionics. After the student has solved a
troubleshooting problem, he or she can review the activity with a ‘walk
through’ the actions taken. The student can also compare these actions
with what an expert might have done, with options such as a side-by-side
listing of an expert’s decisions with the most recent decisions produced by
the student. Collins (1989) pointed out that students often fail to use all the
resources at their disposal when solving a problem because they have
never observed and reflected upon the processes required. Collins gave
the example of students being unable to use good models of writing
acquired through their own reading as they have no understanding of the
strategies used to produce that text.

Levels of expertise

An important aspect of expert performances in an e-learning course is
that it enables the learner to compare his or her performance or
understanding to an expert in the field (Collins, Brown, & Holum, 1991;
Collins, 1988; Candy, Harri-Augstein, & Thomas, 1985). Collins, Brown
and Newman (1989) have also pointed out that it is important for students
to be able to compare their performance with others at various levels of
expertise. Often, it is the person who has only recently acquired the
knowledge or skill who is in the best position to share the key elements of
the constructs, or correct misconceptions that might be hindering
understanding.

Learning from the lecture

Some have a mistaken belief that there is no role for any didactic sharing
of knowledge in authentic learning, and that it is similar to pure discovery
learning where students must themselves discover knowledge without
direct assistance. In this sense, there is a belief that there is no role for the
lecture in authentic environments.

However, the lecture has a role if one considers that the lecturer or
instructor is an expert who can share and model expert performance.
There is a strong theoretical and pedagogical foundation for this form of
direct knowledge sharing, as those who attend conferences will be well
aware. Professionals clearly gain much from direct exposition of peer
research and findings, and the lecture presentation is an efficient means to
transfer this information if the participants have an appropriate context
within which to understand and process the new information.

However, we caution that while the lecture can play an important
role in higher order learning, in itself it is insufficient to provide the
elements of authentic learning.
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Recommended design features

In order for the e-learning course to provide expert performances, the
learning course needs to provide:

* access to expert thinking and modelling processes (Collins et al., 1989;
Collins, 1988; Candy et al., 1985)

* access to learners in various levels of expertise (Collins et al., 1989)

* opportunity for the sharing of narratives and stories and access to the
social periphery (Brown et al., 1989b; Brown & Duguid, 1993; Lave &
Wenger, 1991).

4. Multiple roles and perspectives

In order for students to be able to investigate a problem or task from more
than a single perspective, it is important to enable and encourage students
to explore different perspectives on the topics from various points of view,
and to ‘criss cross’ the learning environment repeatedly (e.g., Collins et al.,
1989; Honebein et al., 1993; Spiro et al., 1991a).

From a pedagogical point of view, teachers and designers need to
think about the key perspectives that exist in the subject area, and to also
research controversies, debates and discussion that have characterised the
area in its recent history.

Single perspectives are inadequate

The examination of issues and problems from multiple perspectives has
been defined as an important cognitive activity (Honebein et al., 1993). In
discussing instruction which puts forward a single, ‘correct’ interpretation,
Spiro, Feltovich, Jacobson and Coulson (1991b) contend that ‘single
perspectives are not false, they are inadequate’ (p. 22). For example, Klein
and Hoffman (1993) point out that experience per se does not equal
expertise. They cite their own earlier research on firefighters where rural
volunteer firefighters with 10 years experience were not as expert as those
who had spent one year in a ‘decaying inner city’ (p.203). Simple
accumulation of practice from a single perspective is not sufficient to
ensure expertise. Complexity can help to enhance a student’s
understanding of the subject area. Instead of being exposed to a single
expert view, students can become aware of the differences of opinion that
characterise all fields (Sandberg & Wielinga, 1992), and to assess these
complex and competing perspectives.

24



Multiple examination of situations and problems

Spiro, Feltovich, Jacobson and Coulson (1991a) included multiple
perspectives as a critical component of their Cognitive Flexibility Theory.
They contended that ‘visiting the same material at different times, in
rearranged contexts, for different purposes, and from different conceptual
perspectives is essential for attaining the goals of advanced knowledge
acquisition (mastery of complexity and preparation for transfer)’ (p. 28).
They argued that any single examination of material will fail to notice
salient factors which may only be apparent from a different perspective,
and possibly then only on the second or third exploration. The
‘psychological demands’ in the examination of a complex case are too
great for students to be able to acknowledge all the relevant connections,
particularly for non-adjacent material, without an examination of the
material from multiple perspectives.

Spiro, Feltovich, Jacobson and Coulson (1991a) described a project
entitled Exploring Thematic Structure in Citizen Kane. Students are able to
explore the film Citizen Rane from a number of different suggested
perspectives. For example, instead of accepting that the meaning of the
film can be encapsulated in a single agreed upon theme, students can
select different themes such as ‘wealth corrupts’ or ‘the hollow, soulless
man’. The student can then examine in close proximity five scenes from
the film that illustrate this theme. (It is assumed that the student has
already seen the film in its entirety.) The student can also access expert
commentary once they have viewed the scenes.

In another program (Cognition and Technology Group at
Vanderbilt, 1990a; Bransford, Vye et al., 1990) students used the feature-
length film Young Sherlock Holmes as an anchor for investigating story
writing, and the history of the Victorian era. They investigated historical
aspects such as authenticity and inventions (Should Watson be riding in a
carriage? Was the car invented then?); scientific concepts such as the
climate, weather and geography (Does it snow in December?); and literary
elements such as grammar, plot and character development. Students
used the video for a full semester to examine the film in detail from
multiple perspectives. Young (1993) described repeated viewing of the film
Young Sherlock Holmes, suggesting that the use of the same resource for a
whole semester invokes images of ‘students bored to tears when viewing
the film for the tenth or thirteenth time. But ... it was the changes in
understanding that proved motivating, not the original presentation of the
situation’ (pp. 49-50).

In contrast, many e-learning courses and resources are designed in
a linear instructional format, which assumes that the learner begins at the
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beginning and works through to the conclusion. Such courses provide
inadequate experiences for students in dealing with complex issues.

Recommended design features

In order for students to be able to investigate the task from more than a
single perspective, it is important for the e-learning course to provide or
enable:

¢ different perspectives on the topics from various points of view (Brown
et al., 1989b; Collins et al., 1989; Cognition and Technology Group
at Vanderbilt, 1990a, 1993a; Lave & Wenger, 1991; Bransford,
Sherwood et al., 1990)

* the opportunity to criss cross the learning environment or resource
(Spiro et al., 1991a; Young, 1993; Spiro et al., 1991b).

5. Collaborative construction of knowledge

The opportunity for users to collaborate is an important design element,
particularly for students who may be learning at a distance. Tasks need to
be addressed to a group rather than an individual, and appropriate means
of communication need to be established. Collaboration can be
encouraged through appropriate tasks and communication technology
(such as discussion forums, social networking, wikis, etc.) (e.g., Brown et

al., 1989b; Collins et al., 1989; Hooper, 1992; Reeves & Reeves, 1997).

Cooperation vs collaboration

Collaboration and the opportunity to collaboratively construct knowledge
are seen as important elements of an authentic e-learning model.
However, simply placing students in groups will not necessarily result in
collaboration. Students must also work on a common task with an
appropriate ‘incentive structure’, that 1is, rewards based on the
performance of the group (Hooper, 1992).

Katz and Lesgold (1993) pointed out that collaboration is more
than cooperation: ‘Cooperation ... involves a division of labour in
achieving a task. Collaboration happens synchronously; cooperation is
either synchronous or asynchronous’ (p. 289). Jonassen’s (1995) discussion
of collaboration also emphasised learners’ social roles in ‘exploiting each
other’s skills while providing social support and modeling and observing
the contributions of each member’ (p. 60). Forman and Cazden took this
definition even further by suggesting that true collaboration is not simply

26



working together but also ‘solving a problem or creating a product which
could not have been completed independently’ (cited in Repman, Weller,
& Lan, 1993, p. 286).

Computers, e-learning and collaboration

Research has shown that the use of computers per se has a tendency to
promote cooperation and collaboration among students and their
teachers. Dwyer (1995) reported that in the Apple Classroom of Tomorrow
(ACOT) study there was a dramatic decrease in teacher-led activities and a
corresponding increase in cooperative activities. Collins (1991) listed
increased cooperation as one of eight major trends observed in schools
that have adopted computers.

While there is some support for the notion that computers can
provide a useful means to enhance individual ‘personalised’ knowledge
(Ambrose, 1991), an evaluation of 60 cooperative learning research
studies found that 72% of the studies reported positive outcomes for
cooperative activities, while only 8% reported positive outcomes for non-
cooperative activities (Repman et al., 1993). Qin, Johnson and Johnson’s
(1995) meta-analysis of 63 studies of higher order learning and problem
solving found that cooperative efforts resulted in better problem solving
than competitive efforts (in 55, cooperation outperformed competition; in
8, competition outperformed cooperation). Dunlap and Grabinger (1996)
also argued that because complex problems often require unorthodox or
unconventional approaches, collaboration allows students to ‘share the
risk’ (p. 79). Many other studies (Slavin, 1996; Del Marie Rysavy & Sales,
1991; Hooper, 1992) have shown that there are clear educational
advantages to be derived from collaboration among students.

Recommended design features

Collaboration has much support in the literature as an important design
element, not only in its own right, but also as an enabling device for
several other characteristics of the authentic learning model described in
this chapter, such as coaching and articulation. In order to support
collaboration, the e-learning course needs to provide:

* tasks that are completed in pairs or groups rather than individually
(Brown et al., 1989b; Collins et al., 1989; Young, 1993; Resnick,
1987; Alessi, 1996; Maor & Taylor, 1995; Hooper, 1992)

* appropriate incentive structure for whole group achievement

(Hooper, 1992).
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6. Reflection

In order to provide opportunities for students to reflect on their learning,
the e-learning course needs to provide an authentic context and task, as
described earlier, to enable meaningful reflection. It also needs to provide
non linear organisation to enable students to readily return to any element
of the site if desired, and the opportunity for learners to compare
themselves with experts and other learners in varying stages of
accomplishment (e.g., Boud, Keogh, & Walker, 1985; Kemmis, 1985;
Collins & Brown, 1988).

Conscious reflection and learning

Reflection is one aspect of a complex number of interrelated functions
which contribute to task performance (Ridley, 1992), an aspect which is
gaining increased attention in recent years after almost disappearing from
consideration for many years under the influence of learning models
which were based on behaviourism (von Wright, 1992). The role of
reflection has long been recognised in the military, and in simulations and
gaming, as debriefing (Thatcher, 1990; Pearson & Smith, 1985)

Boud, Keogh and Walker (1985) defined reflection as: ‘those
intellectual and affective activities in which individuals engage to explore
their experiences in order to lead to new understandings and
appreciations’ (p. 19). These authors stressed that such reflection must not
occur solely at the unconscious level: ‘it is only when we bring our ideas to
our consciousness that we can evaluate them and begin to make choices
about what we will or will not do’ (p. 19). Boud, Keogh and Walker (1985)
defined the process of reflection as consisting of three related stages:

L. Returning to the experience: recollecting the salient features of the
experience, recounting them to others

2. Attending to feelings: accommodating positive and negative feelings
about the experience

3. Re-evaluating the experience: associating new knowledge, integrating
new knowledge into the learner’s conceptual framework

Norman (1993) described two types of thinking that can be used by
students in learning: experiential and reflective. Collen (1996) has drawn a
distinction between the two, by likening experiential thinking to the
rapidly changing images of a music video clip, compared to the concerted
mental effort required by reflective thinking. Norman contended that
many e-learning tasks promote experiential thinking at the expense of
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reflective thinking. The predominance of computer programs that require
a single user to produce rapid responses to predetermined low-level tasks
is an example of the movement towards the acceptance of ‘experience as a
substitute for thought’ (Norman, 1993, p. 15).

Prompts to reflect are usually insufficient

Designers of computer-based programs have attempted to provide design
elements which explicitly aim to provide opportunities for students to
reflect on learning as they proceed. In a description of REALs (Rich
Environments for Active Learning), Dunlap and Grabinger (1996) advised
that students should be encouraged to reflect by asking themselves, or by
being prompted by the teacher to ask, questions such as: “Which strategies
did you use? Which ones worked? Which ones didn’t work? What would
you do differently next time? ... What was your single most important
difficulty in solving the problem?’ (p.72). This type of reflection
corresponds closely with Boud et al’s (1985) second stage of Attending to
Jeelings, and this approach can support effective metacognitive reflection
on performance.

Chee (1995) described a computer-based multimedia project
designed using elements of situated learning. The program aimed to teach
students an object-oriented programming language entitled Smalltalk. In
order to promote reflection, a Reflect button could be selected by students.
Questions appear which ‘either possess deeper conceptual significance, or
involve subtleties related to programming practice’ (p. 152). For example
when the question ‘What are the key differences between a class and an
instance of that class?” appears, and students have spent time reflecting,
they can play a movie of an expert expressing his or her view of the issue.
Chee notes: ‘In this way, students can gauge to what extent they have
come to appreciate the subject domain in the way that an expert does’
(p- 154). However, externally stimulated reflection such as described in
these projects may not be integral to the cognitive processes of the
students, and if not, is likely to be ignored. Candy, Harri-Augstein and
Thomas (1985) believed that reflection is not facilitated simply by allowing
time for it, or providing questions or prompts. Kemmis (1985) pointed out
that we do not reflect in a vacuum: ‘We pause to reflect ... because the
situation we are in requires consideration: how we act in it is a matter of
some significance’ (p. 141). Such reflection, one might argue, is only
possible in an e-learning course that provides an authentic task within an
authentic context, not at the prompting of an external agent.
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Reflection as a process and a product

Some theorists see reflection as both a process and a product (Collen, 1996;
Kemmis, 1985), and that it is action oriented (Kemmis, 1985). Knights
(1985) contended that reflection is not the kind of activity which its name
suggests—a solitary, internal activity—but a two-way process with the
aware attention of another person: ‘Without an appropriate reflector, it
cannot occur at all’ (p.85). This view is strongly supported in the
literature by others who have pointed out that reflection is a social process
(Kemmis, 1985), and that collaboration on tasks enables the reflective
process to become apparent (von Wright, 1992).

Recommended design features

This review of the research and literature on reflection suggests that, in
order to facilitate reflection, the learning course needs to provide:

* authentic context and task requiring decision-making (Brown et al.,
1989b; Norman, 1993)

* non-linear organization of materials and resources to enable students
to return to any element if desired (Boud et al., 1985; Kemmis, 1985;
Collins & Brown, 1988)

* the opportunity for learners to compare themselves with experts
(Collins et al., 1991; Collins, 1988; Candy et al., 1985)

* the opportunity for learners to compare themselves with other
learners in varying stages of accomplishment (Collins et al., 1989)

* collaborative groupings of students to enable reflection with aware
attention (Knights, 1985; von Wright, 1992; Kemmis, 1985).

7. Articulation

In order to produce an e-learning course capable of providing
opportunities for articulation, the tasks need to incorporate inherent—as
opposed to constructed—opportunities to articulate, collaborative groups
to enable articulation, and the public presentation of argument to enable
defence of a position (e.g., Edelson, Pea, & Gomez, 1996; Collins et al.,
1989; Lave & Wenger, 1991).

Speech and learning

Counsellors and psychologists have long been aware of the importance of
verbalisation in beginning to affect change in problematic behaviours. A
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frequently quoted psychological law of counselling is ‘I learn what I
believe as I hear myself speak’. Similarly, Baktin (1986) contended that
‘any true understanding is dialogic in nature’ (cited in Brown &
Campione, 1994, p. 267). The implication is that the very process of
articulating in speech enables formation, awareness, development, and
refinement of thought.

In education, the work of Vygotsky (cf. Davydov, 1995) has
profoundly influenced the way educators see the role of articulation in
learning. Vygotsky believed that speech is not merely the vehicle for the
expression of the learner’s beliefs, but that the act of creating the speech
profoundly influences the learning process. Vygotsky wrote: “Thought
undergoes many changes as it turns into speech. It does not merely find
expression in speech; it finds reality and form’ (cited in Lee, 1985, p. 79).

Vygotsky believed that intellectual development occurs first
between people in a social context before it is internalised within the
individual:

Any function in the child’s cultural development appears twice, or on
two planes. First it appears on the social plane, and then on the
psychological plane. First it appears between people as an
interpsychological category, and then within the child as an
intrapsychological category. (cited in Wertsch, 1985h, p. 60-61)

Accordingly, the process is not a passive one, but a dynamic construction
of personal ownership of learning through articulation and reflection
(McMahon & O'Neill, 1993). This active process is reflected in Mercer’s
(1996) comment that: “Talk is now recognised as more than a means for
sharing thoughts: it is a social mode of thinking’ (p.374).

The role of articulation

The role of articulation has also been recognised in the value of peer
tutoring. Research on peer tutoring (Forman & Cazden, 1985) has
suggested that reasoning and problem solving 1s facilitated by ‘cognitive
reorganization induced by cognitive conflict’ (p. 330). Cognitive conflict
occurs when students with disparate viewpoints challenge each other’s
understanding, and is most likely to occur when students are required to
achieve consensus. Pea (1991) argued for the importance of publicly
defending a position in presentations to critics, who may be other students
or specialists and experts on the topic. Pea described a project where
students composed computer-based multimedia presentations and where
one of the key elements was the argumentation and persuasion of the
product. The importance of developing arguments both for and against
the proposal was highlighted, and these arguments were presented in
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formal presentation open to critiquing. Pea suggested that such activity
‘might fundamentally change the nature of learning by creating rich
conversational artefacts for discussion and presentation’ (p. 65).

Chee (1995) described a multimedia project designed using
elements of situated learning. In order to accommodate articulation as an
element as students use the package, the designers of the program
included an Articulate button. When students clicked on the button, they
are given questions that require them to articulate answers ‘either to
themselves, or to a friend” (p. 151). Questions include: ‘How do you
determine the superclass of a new class that you are going to define? What
are the differences between the pseudo-variables super and self? What
situation can cause an infinite loop when the method new instructional
design involved?’ (p. 151). Questions such as these, requiring only low-
level factual responses, appear to be more like a revision strategy, totally

unlike the rich opportunities articulation affords such as described by
Edelson, Pea and Gomez (1996):

The act of speaking requires an individual to place a structure and a
coherency on his or her understanding that may lead the individual to
recognize gaps in that understanding or forge new connections
between formerly disconnected knowledge ... The social act of
attempting to share and reconcile the knowledge of different
individuals motivates learning in a way that is much rarer ... among
solitary learners. (p. 152)

In spite of this strong argument from the research for the value of
articulation in learning, many e-learning courses are used quietly where a
solitary student interacts with the computer in silence. Lave and Wenger
(1991) pointed out that being able to speak the vocabulary and tell the
stories of a culture of practice is fundamental to learning, yet some
e-learning courses ensure almost by default that the learning remains tacit.

Recommended design features

In order to enable opportunities for articulation, the e-learning course
needs to provide:

* a complex task incorporating inherent, as opposed to constructed,
prompted opportunities to articulate (Edelson et al., 1996; Collins et
al., 1989; Collins, 1988; Bransford, Sherwood et al., 1990)

* collaborative groups to enable social then individual understanding
(Vygotsky/Edelson et al., 1996; Mercer, 1996)
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* public presentation of argument to enable articulation and defence of
learning (Pea, 1991; Lave & Wenger, 1991).

8. Coaching and scaffolding

In order to accommodate a coaching and scaffolding role principally by
the teacher (but also by other students), the e-learning course needs to
provide the opportunity for more able partners to assist with scaffolding
and coaching, as well as the means for the teacher to support learning via
appropriate communication technologies (e.g., Collins et al., 1989;
Greenfield, 1984).

The zone of proximal development

A systems approach to the design of learning (Gagné et al., 1992) proposes
that the best way to deal with complexity is to simplify the topic by
breaking it down into its component parts. However, Perkins (1991)
suggested that the temptation to over-simplify learning environments
should be resisted, and instead designers and teachers should search for
new ways to provide appropriate scaffolding and support. An authentic
e-learning course provides for coaching at critical times, and scaffolding of
support, where the teacher provides the skills, strategies and links that the
students are unable to provide to complete the task. Gradually, the level of
support (the scaffolding) is reduced until the student is able to stand alone.

The foundation for the notion of scaffolding lies in Vygotsky’s
(1978) ‘zone of proximal development’ described as ‘the distance between
the actual developmental level as determined by independent problem
solving and the level of potential development as determined through
problem solving under adult guidance, or in collaboration with more

capable peers’ (p. 86).

Scaffolding in learning

Vygotsky’s ideas prompted Bruner and others to develop the notion of
scaffolding (Wertsch, 1985a), described by Greenfield (1984) as
comprising five salient characteristics. According to Greenfield, in both
the building and the educational sense, scaffolding:

Provides a support
Functions as a tool
Extends the range of the worker

BN =

Allows the worker to accomplish a task not otherwise possible
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3. Is used selectively to aid the worker where needed (p. 118).

Many e-learning designers believe their courses should be self-contained
resources that include everything the student needs to learn a particular
topic. However, teachers who require students to work individually on
computer-based tasks are not only denying them the benefits of
collaboration, but also the benefits of expert assistance—providing hints,
suggestions, critical questions, and the ‘scaffolding’ to enable them to solve
more complex problems.

Some argue that computer-based resources can fulfil the coaching
role, and some programs are designed to ‘eliminate pedagogical roles for
teachers’, to effectively make them ‘teacher-proof’ (cf. Reeves, 1993b).
Collins et al. (1989) pointed out that coaching is highly situation-specific
and 1s related to problems that arise as students attempt to integrate skills
and knowledge, a role that is still best performed by the teacher. Dreyfus
and Dreyfus (1989) insisted that: ‘Computers will not be first-rate teachers
unless researchers can solve four basic problems: how to get machines to
talk, to listen, to know and to coach’ (p. 139).

New roles for the teacher

Coaching in an authentic e-learning course requires ‘powerful, but
different roles for teachers’ (Choi & Hannafin, 1995, p. 67), roles that
require interactions with students to occur mainly at the metacognitive
level (Savery & Duffy, 1996). On this point, Jonassen (1993) maintained
that unless the teacher initiates the required change in approach, students
may continue to use e-learning resources in the same low-level manner
they use books, browsing for factual information: ‘Knowledge
construction usually accedes to reproduction. Typically, there is only one
perspective worth memorising—the teacher’s—because that is what will
be tested. Teachers find it difficult to give up control’ (p. 37).

The teacher as coach is a fundamental and integral part of an e-
learning course that provides a substantial scaffolding and coaching
support for students.

Recommended design features

In order to accommodate a coaching and scaffolding role principally by
the teacher, the learning course needs to provide:

* collaborative learning, where teachers and more able partners can
assist with scaffolding and coaching (Collins et al., 1989; Collins,
1988; Young, 1993)
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* coaching and scaffolding assistance is available for a significant
portion of the activity (Harley, 1993; Collins, 1988; Griftin, 1995;
Young, 1993).

9. Authentic assessment

In order to provide integrated and authentic assessment of student
learning, the e-learning course needs to provide: the opportunity for
students to be effective performers with acquired knowledge, and to craft
polished, performances or products in collaboration with others. It also
requires the assessment to be seamlessly integrated with the activity, and
to provide appropriate criteria for scoring varied products (e.g., Wiggins,
1993; Reeves & Okey, 1996; Linn, Baker, & Dunbar, 1991; Duchastel,
1997; Bain, 2003).

Standardised assessment

Assessment of student learning is an integral and necessary component of
any pedagogical model. Conventional assessment procedures, such as
standardised tests, have been criticised in much of the literature on
assessment. For example, Leone Burton (1992) commented on the
disservice the widespread use of such tests have done to the learning of
mathematics:

It the Oxford Dictionary is to be believed, assessment is the
estimation of value for the purpose of fixing and imposing a fine!
Norm-referenced, summative assessment has imposed a fine on
millions of learners of mathematics by failing them, and has done a
disservice to the discipline by reifying those who succeed and the
mathematics on which their success is based. (p. 1)

Many such writers argue that it is futile to apply standardised, norm-
referenced tests to the assessment of learning in more constructivist
courses. For example, Entwhistle, Entwhistle and Tait (1993) contended
that assessment procedures profoundly affect the way students learn, and
that ‘providing a constructivist teaching environment will have little effect
on the quality of learning while conventional assessment procedures
remain in place’ (p. 353). Young (1993) also noted that ‘assessment can no
longer be viewed as an add-on to an instructional design or simply as
separate stages in a linear process of pre-test, instruction, posttest; rather
assessment must become an integrated, ongoing, and seamless part of the
learning environment’ (p. 48).

This view is also held Gardner (1992) who maintained that norm-
referenced, formal tests and assessment materials are not sensitive enough
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to account for cultural differences, and they are rarely useful in
determining students’ level of competence. As evidence, he cited the work
of some of the researchers into learning in context (Lave & Wenger, 1991;
Lave, Murtagh, & de la Rocha, 1984; Rogoft, 1984; Scribner, 1984) and
pointed out that these studies have revealed that often those who fail on
formal measures of calculating or reasoning are able to exhibit excellent
command of the same skills in their everyday context.

In many e-learning courses, students continue to be assessed by the
conventional methods of norm-referenced tests, essays and examinations
which are generally based on the assumption that there is an objective
reality which can be judged as right or wrong. Thus, testing items are
confined to simple multiple choice or other low level means to assess
students’ knowledge.

Authentic assessment

A common definition of authentic assessment is one such as given by
Torrance in the introduction to the edited papers entitled FEvaluating
Authentic Assessment:

The basic implication of the term [authentic assessment]| seems to be
that the assessment tasks designed for students should be more
practical, realistic and challenging than what one might call
‘traditional’ paper-and-pencil tests. (Torrance, 1995, p. 1)

Such a definition would appear to cover the general meaning of a variety
of terms used in the literature to describe alternative forms of assessment,
such as authentic assessment, performance-based assessment, school-based assessment,
and portfolio assessment. There has been some discussion in the literature
about the distinction that can be drawn between authentic and performance-
based assessment. Many authors use the terms interchangeably (Torrance,
1995) but Reeves and Okey (1996) pointed out the critical difference is
one of the degree of authenticity required in the assessment—the ‘fidelity’
of the task to the conditions under which the performance would normally
occur. Meyer (1992) drew a useful distinction between the two by pointing
out that while performance assessment focuses on the student response
that is to be examined, authentic assessment, while referring to the
performance, focuses on the context in which the response is performed.
Meyer noted that using this framework, ‘it is difficult to imagine an
authentic assessment which would not also be a performance assessment’
(p. 40).

Two frequently cited criticisms of authentic assessment (Reeves &
Okey, 1996) are that authentic assessment does not allow easy
comparisons among students, and it does not provide information about
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generalisability to other contexts. Reeves and Okey conceded that the first
criticism is a valid one, and one which must be resolved by a more general
consensus about the purpose of assessment. The second concern
regarding generalisability, Reeves and Okey contended, is one which
proponents of authentic assessment would dismiss on the grounds that
they deliberately seek to situate learning within the context of the real world,
‘a world in which the much vaunted generalizability of standardized tests
may have little relevance’ (p. 193). This theme was also taken up by
Young (1995) who argued that assessment needs to be viewed in a more
functional manner and validated, not solely by its stability as a
psychometric instrument, but more critically by its real-world usefulness.

For example, Wiggins (1990) focused on the process of assessing, and
has refined characteristics which assist in the design and use of authentic
assessment. He drew comparisons with ‘traditional’ types of assessment to
help clarify the distinction. Table 1 summarises Wiggins’ differentiation of
authentic and traditional assessment.

Table 1: A comparison of authentic and traditional assessment (Wiggins,
1990)

Authentic assessment

Traditional assessment

Direct examination of student
performance on worthy intellectual
tasks

Relies on indirect or proxy items

Requires students to be effective
performers with acquired knowledge

Reveals only whether students can
recognise, recall or ‘plug in’ what was
learned out of context

Present the student with a full array of
tasks

Conventional tests are usually limited
to pencil-and-paper, one-answer
questions

Attend to whether the student can
craft polished, thorough and
justifiable answers, performances or
products

Conventional tests typically only ask
the student to select or write correct
responses - irrespective of reasons

Achieves validity and reliability by
emphasising and standardising the
appropriate criteria for scoring varied
products

Traditional testing standardises
objective ‘items’ and the one ‘right’
answer for each

‘Test validity’ should depend in part
upon whether the test simulates real-
world ‘tests’ of ability

Test validity is determined by
matching items to curriculum content

Involves ill structured challenges that
help students rehearse for the
complex ambiguities of professional
life

Traditional tests are more like drills,
assessing static and too-often
arbitrary elements of those activities
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Recommended design features

In order to provide authentic assessment of student learning, the
e-learning course needs to provide:

* the opportunity for students to be effective performers with acquired
knowledge, and to craft polished performances or products (Wiggins,
1990, 1993, 1989)

* significant student time and effort in collaboration with others (Linn et
al., 1991; Kroll, Masingila, & Mau, 1992,)

* the assessment to be seamlessly integrated with the activity (Reeves &
Okey, 1996; Young, 1995,)

* multiple indicators of learning (Lajoie, 1991; Linn et al., 1991)

A framework for implementation

This chapter has described nine key elements of an authentic e-learning
approach based on literature and research into situated learning,
anchored instruction, collaborative learning, scaffolding, authentic
assessment and other relevant research. The combined guidelines provide
a useful, integrated model for the instructional design of an e-learning
course that would enable the authentic elements to be operationalised.

In Chapter 2, the task—the key element in any authentic learning
design—is described in more detail.
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Chapter 2

Authentic e-learning tasks

Of all the design elements of an authentic e-learning course—indeed, of
any learning design—it is the task that matters most.

A well-crafted task, and the activities students engage in to
complete it, can enable and facilitate complex learning, and motivate and
engage students in its execution. There has been a great deal written
about authentic tasks and activities in recent times as the influences of
constructivist philosophy and advances in technology impact on
educational theory, research and development. As a result, the role of
activities in courses of study has grown to the point where they are no
longer relegated to the role of a vehicle for practice of a skill or process. A
well-designed task can be so much more than an opportunity for students
to practice and apply their learning.

In this chapter, we propose that the task students perform as they
complete a course of study is the single most important element in the
design of the learning course. A complex and sustained task can motivate
students to learn. It can provide meaning and relevance to complex
content, enable collaborative problem solving, justify the creation of
polished products, and provide integrated assessment of achievement.
Indeed, it can be the central organising element of an entire course of
study.

Activity as practice

In the past, the view of activities as practice (such as exercises set by the
teacher) was the norm. Brophy and Alleman (1991) defined activities as:
‘Anything students are expected to do, beyond getting input through
reading or listening, in order to learn, practice, apply, evaluate, or in any
other way respond to curricular content’ (p. 9). Similarly, Lockwood
(1992) stated that activities ‘encourage and aflirm learning ... [they] may
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take many forms, but essentially, they encourage the learner to respond to
the text rather than remain passive’ (flyleaf).

Definitions such as these, which spring from a earlier, more
teacher-centred paradigm of teaching and learning, now appear
inadequate. The influence of a constructivist philosophy, of problem-
based and case-based learning, and the use of immersive scenarios and
participatory technologies have placed the activity that students complete
as they study firmly at the heart of the curriculum.

Under the influence of more ‘instructivist’ or teacher-centred
approaches, activities were seen as a vehicle for practice. For example, in
a systems approach to learning (Gagné et al., 1992) the activity or task
that students complete is described in a list of nine events of instruction as:
‘Eliciting the performance’, and is an opportunity for the student to show
that he or she has mastered the skill and is able to demonstrate it to the
teacher’s satisfaction. The systems model is based on a behaviourist
approach and on the assumption that if skills and sub-skills are taught in
the right order, in a systematic and comprehensive manner, then effective
learning will occur. Dick and Carey (1990) described the use of practice
and feedback in the classroom:

Not only should [learners] be able to practice, but they should be
provided feedback or information about their performance ... that is,
students are told whether their answer is right or wrong ... Feedback
may also be provided in the form of reinforcement. Reinforcement
for adult learners is typically in terms of statements such as “Great,
you are correct”. (p. 138)

Compare this fairly simplistic approach to some of the learning courses
designed from a more constructivist philosophy. For example, in an
undergraduate engineering course described by Reeves and Laftey (1999)
the students’ task is to plan a mission to Mars, and to design a research
station including a renewable power source to sustain life once a station is
established. The task gives a purpose and meaning to the learning that
will occur without predetermining and limiting the scope and sequence of
the enquiry.

Academic problems vs practical problems

There has been a great deal written about the differences between the
kinds of tasks and problems we face in real-world situations and those
typically designed into courses of study. For example, Sternberg, Wagner
and Okagaki (1993) differentiated between the kinds of problems learners
face in academic situations and practical, real-world applications. They
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stated that academic problems tend to be: formulated by others, well-
defined, complete in the information they provide, characterised by
having only one correct answer, characterised by having only one method
of obtaining the correct answer, disembedded from ordinary experience,
and of little or no intrinsic interest. For example, it is unlikely that the
following typical mathematics textbook exercise would ever be
encountered in this form in any realistic context, or that students would
necessary know when to apply it in appropriate circumstances:

2x + 1 = 7. Solve for x

Similarly word problems, while attempting to provide a real-world
context, often fail to replicate the essential elements of a meaningful and
realistic problem. For example:

Jenny and her friend were on holiday and they visited a winery. They
bought 2 one-litre bottles of wine, 3 bottles each containing 750
millilitres, and two half-litre bottles of wine. What was the total
quantity of wine bought?

Why does the student need to know how much wine Jenny and her friend
bought? If the total was needed to write on a customs declaration, or the
weight was likely to make their suitcases too heavy, or Jenny needed to
calculate her likely blood alcohol level after consuming this wine, this is
important contextual information that is missing from the problem
description. As it stands, the problem remains a simple and almost
pointless algorithm with little descriptive detail to make it realistic. Bottge
and Hasselbring (1993) have pointed out that such word problems are
inadequate because:

They describe situations in a textual rather than a contextual form;
they typically include key words such as ‘in all’ or ‘how many more’
that can trigger a specific number operation—unlike real problems
that offer no such clues; and there is usually only a single correct
answer, which takes only a few minutes to solve. (p. 36)

In direct contrast to the academic approach, practical problems
tend to be characterised by: the key roles of problem recognition and
definition, the ill-defined nature of the problem, substantial information
seeking, multiple correct solutions, multiple methods of obtaining
solutions, the availability of relevant prior experience, and often highly
motivating and emotionally involving contingencies (Sternberg et al.,

1993, p. 206).
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Key differences between the school-based approach and real life
approach have also been developed and summarized by Lebow and
Wager (1994) (see Table 2).

Table 2: Real-life versus in-school problem solving (Lebow & Wager,

1994)
Real-life In-school

Involves ill formulated problems and ill Involves ‘textbook’ examples and
structured conditions. well structured conditions.
Problems are embedded in a specific Problems are largely abstract and
and meaningful context. decontextualized.
Problems have depth, complexity and Problems lack depth, complexity,
duration. and duration.
Involves cooperative relations and Involves competitive relations and
shared consequences. individual assessment.
Problems are perceived as real and Problems typically seem artificial
worth solving. with low relevance for students.

While the differentiation between the two approaches is largely within the
context of classroom instruction, the same distinctions may be drawn for
the design of e-learning courses, particularly when the resources on the
site are limited to important or key facts rather than a range of
information. In completing tasks and solving problems online, students
frequently learn to invoke ‘sub-optimal’ schemes to enable them to
proceed, rather than deal with the content in a way that promotes true
understanding. Many of these online programs are so tightly designed to
process student input, they fail to account for the nature of real-world
problem solving, where the solution is rarely neat and the salient facts are
rarely the only ones at students’ disposal.

In contrast, a number of authors suggest that authentic tasks should
be ill-defined so that students must find as well as solve the problems.
Learners need to have opportunities to: explore a situation with all the
complexity and uncertainty of the real world, have a role in determining
the task and how it might be broken up into smaller tasks, select relevant
information, and find solutions that suit their needs. Because authentic
activities mirror real world activities, they require students to use
teamwork, interpersonal skills, technology, decision making, and other
skills to complete the task successfully (Perreault, 1999).
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Defining authentic tasks

A number of authors have contributed to the definition of characteristics
of authentic tasks. For example, Young (1993) listed the attributes of real-
life problems which need, where possible, to be replicated in authentic
tasks. The problem must provide:

¢ Il structured complex goals

*  Opportunity for the detection of relevant versus irrelevant
information

* Active/generative engagement in defining problems as well as solving
them

¢ Involvement of the student’s beliefs and values

* An opportunity to engage in collaborative interpersonal activities

(p. 45).

Others have also discussed the importance of providing an authentic
context to the task. Jonassen (1991b) noted that authentic activities have
real-world relevance and utility, and recommended that authentic tasks be
integrated across the curriculum. Similarly, Bransford, Vye, Kinzer and
Risko (1990) described the following criteria for authentic activities to
maximise the effectiveness of the approach:

* Asingle complex problem should be investigated by students
*  Students identify and define their own questions

*  Students must have the opportunity to experience the problem from a
number of different perspectives

* Students work on the problem over a ‘reasonably long period of time’
(p- 394), that is weeks rather than days

¢ Activities are logically related to the problem.

Many other theorists and researchers (e.g., Gordon, 1998; Lebow &
Wager, 1994) have also emphasized the importance of designing
collaborative, rather than independent, learning activities, and others such
as Duchastel (1997) have pointed out the importance of diversity, rather
than uniformity, of outcome. The Cognition and Technology Group at
Vanderbilt (1990b) have stressed the importance of complexity and the
necessity of providing an environment capable of sustained examination.
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Elements of authentic tasks

As described above, many writers and theorists have suggested quite
specific design criteria for tasks which, if implemented well, can enhance
students’ learning as they engage in activities that reflect the critical
characteristics of genuine roles and activities of professionals in real world
settings. Authentic tasks are an integral component of situated learning
environments, and it is useful to describe their design more fully in order
to explore their effective use in e-learning courses. In reflecting on the
characteristics of authentic activities described by researchers, we have
derived design characteristics of authentic tasks for e-learning
(Herrington, Oliver, & Reeves, 2003; Herrington, Reeves, Oliver, & Woo,
2004):

Authentic tasks have real-world relevance

Activities match as nearly as possible the real-world tasks of professionals
in practice rather than decontextualised or classroom-based tasks (e.g.,
Brown et al., 1989b; Jonassen, 1991b; Lebow, 1993; Oliver & Omari,
1999; Cronin, 1993; Young, 1993; Winn, 1993; Resnick, 1987; Cognition
and Technology Group at Vanderbilt, 1990a)

Authentic tasks are ill-defined, requiring students to define the
tasks and sub-tasks needed to complete the activity

Problems inherent in the activities are ill-defined and open to multiple
interpretations rather than easily solved by the application of existing
algorithms. Learners must identify their own unique tasks and sub-tasks in
order to complete the major task (e.g., Lebow & Wager, 1994; Bransford,
Vye et al., 1990; Cognition and Technology Group at Vanderbilt, 1990a)

Authentic tasks comprise complex tasks to be investigated by
students over a sustained period of time

Activities are completed in days, weeks and months rather than minutes
or hours, requiring significant investment of time and intellectual
resources (e.g., Bransford, Vye et al.,, 1990; Lebow & Wager, 1994;
Cognition and Technology Group at Vanderbilt, 1990b; Jonassen, 1991b)

Authentic tasks provide the opportunity for students to examine
the task from different perspectives, using a variety of resources
The task affords learners the opportunity to examine the problem from a
variety of theoretical and practical perspectives, rather than a single
perspective that learners must imitate to be successful. The use of a variety
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of resources rather than a limited number of preselected references
requires students to detect relevant from irrelevant information (e.g.,
Young, 1993; Spiro et al., 1987; Bransford, Vye et al., 1990; Cognition
and Technology Group at Vanderbilt, 1990b)

Authentic tasks provide the opportunity to collaborate

Collaboration is integral to the task, both within the course and the real
world, rather than achievable by an individual learner (e.g., Lebow &
Wager, 1994; Young, 1993; Gordon, 1998)

Authentic tasks provide the opportunity to reflect

Tasks need to enable learners to make choices and reflect on their
learning both individually and socially (e.g., Young, 1993; Myers, 1993;
Gordon, 1998)

Authentic tasks can be integrated and applied across different
subject areas and lead beyond domain-specific outcomes

Tasks encourage interdisciplinary perspectives and enable diverse roles
and expertise rather than a single well-defined field or domain (e.g.,
Jonassen, 1991b; Bransford, Sherwood et al., 1990)

Authentic tasks are seamlessly integrated with assessment

Assessment of tasks is seamlessly integrated with the major task in a
manner that reflects real world assessment, rather than separate artificial
assessment removed from the nature of the task (e.g., Reeves & Okey,
1996; Young, 1995; Herrington, & Herrington, 1998)

Authentic tasks create polished products valuable in their own
right rather than as preparation for something else

Activities culminate in the creation of a whole product rather than an
exercise or sub-step in preparation for something else (e.g., Barab, Squire,
& Dueber, 2000; Gordon, 1998; Duchastel, 1997)

Authentic tasks allow competing solutions and diversity of
outcome

Tasks allow a range and diversity of outcomes open to multiple solutions
of an original nature, rather than a single correct response obtained by the
application of rules and procedures (e.g., Duchastel, 1997; Bottge &
Hasselbring, 1993; Young & McNeese, 1993; Bransford, Vye et al., 1990;
Bransford, Sherwood et al., 1990).
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Authentic e-learning tasks

Well-designed authentic tasks are able to guide learning in entire courses
of study. They are not provided simply to enable students to practice skills
taught in more didactic, content-focused ways. They are integral to the
way students approach and study the course, and provide meaning to
complex curricula (Woo, Herrington, Agostinho, & Reeves, 2007).

The affordances of a web-based delivery only serve to strengthen
the impact of an authentic task on student learning, if other elements of
authentic learning designs are also in place, such as strong support
provided by the teacher and collaborators.

But how might such complex tasks look in an e-learning course?

Some examples of courses that use substantial authentic tasks
follow. They range from simple websites that capitalise on a well-
described task to well-resourced multimedia resources.

Research methods

In a post-graduate unit entitled Research Preparation: Research Methods,
(Angus & Gray, 2002) students do not learn research methods by studying
texts describing research methodologies and appropriate applications.
Instead they work virtually in a graduate research center (Figure 1) where
they are given the task of investigating the impact of the closure of a rural
school on the community.

Figure 1: The graduate research center in Research Methods (Source: Max
Angus & Jan Gray, Edith Cowan University)

They do this using both qualitative and quantitative methods, and they
are assisted by two virtual researchers who have collected data from the
community and assembled it in raw form. The students examine school
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records, population data, newspaper reports, interviews with teachers,
parents and community members, and other documents (e.g., Figure 2).

RES 5/0!/

Research Preparation: Research Methods

EDITH COWAN

NOTES TO SUPERVISOR
Aug | Sept [ Oct U Nov[ Jan | May
INTERVIEW DATA

L

ETTER OF CONSENT
PLAN

Initial | Revised | I'INTERVIEW QUESTIONS
.‘.‘ Profiles
\‘II Interviews

THESIS OUTLINE
FIELD NOTES Draft NO 1

Figure 2: Qualitative data in the filing cabinet (Source: Max Angus & Jan
Gray, Edith Cowan University)

Students produce a report that analyses the impact of the closure of the
school on the rural community.

Introductory biology

In an introductory biology course for online delivery (described in
Koenders, 2002) students investigate a simulation of the discovery of new
life forms, and are introduced to the interpretation of microscopic images
of cellular structures. In the scenario, students are given a role as biologist
who has joined an expedition to a remote lake in Siberia where several
microorganisms are found that cannot be classified. They ‘collect’ the
specimens and return to the university to analyze them. On the website,
they are provided with images of unicellular organisms apparently
unknown to science. Students are assigned to groups of four where they
analyze the specimens and prepare a report. The scenario is not drawn in
an elaborate, resource intensive manner, but built up through the creation
of an interesting and engaging idea.

Writing in organisations

In a very early example of complex activity, Pennell, Durham, Orzog and
Spark (1997) described a web-based environment, Writing in Organizations,
part of the third-year curriculum for Bachelor of Arts (Communication
Studies) where students learn business communication skills by accepting
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temporary employment in a virtual recording company. They are given
the task of preparing a report on whether the company would benefit
from the introduction of an internal newsletter. In order to complete this
activity, they make appointments, keep a physical diary, ‘interview’ the
director and other employees, and write letters, memos and reports.

OI==————— D Monday Mario'sOfficie=—————— 5

In Mario's Office
Your First Interview with Mario De
- Palma
the External Communication Manager

2 pm - and Sharon shows you in to Mario's office
He's on the ph aning back mn his chair,
desk. He waves you to a seat and mouths "2 secs” at
you

What do you
think are the
strengths and
weaknesses
about the way
people

Figure 3: Interviewing one of the employees in Virtual Records (Source:
Marsha Durham & Russ Pennell)

Figure 3 shows the text of the interview with Mario, the External
Communication Manager of the company, including a list of possible
questions on the left, that the interviewer can ask.

Swedish language

In a language course conducted in Finland, (cf Saukko in Leppisaari,
Vainio, & Herrington, 2009), students learn the Swedish language by
immersing themselves into the realistic context of job secking, including a
variety of situations requiring language proficiency. By the end of the
course, students are able to talk about themselves and their education in
Swedish, are able to navigate job applications in their field, conduct key
work tasks, and handle customer contact situations. Contact teaching
covers oral content, and students build work-related vocabulary and
written skills in the online component.

Teacher education in ICTs

In a core ICT subject for Early Childhood pre-service teachers, students
create a digital story book in order to learn mobile technologies and
information and communication technologies (ICT) applications
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appropriate for early childhood settings (Olney, Herrington, &
Verenikina, 2009). The course was designed to provide pre-service early
childhood educators with the knowledge and skills of implementing ICT
in a variety of early childhood settings.

Over six weeks of the semester, students are required to research
and write a story suitable for young children, and to then use iPods and a
range of other technologies and software (such as PowerPoint, Inspiration,
iMovie, iPhoto, GarageBand) as necessary to create a digital version of
their story.

North American fiction and film

In a semester long course entitled North American Fiction and Film
(Fitzsimmons, 2006) (Figure 4) students study novels written by North
American writers such as Melville, Hemingway, DeLillo, Vonnegut,
Atwood, and Esquival, and they view film versions of the same works.

Fiction & Film

LIBRARY
OwLiNE Resources

LisT

SUPPORT

Figure 4: Main interface of North American Fiction and Film (Source: John
Fitzsimmons, Central Queensland University)

In the course, they are given the role of Editorial Board Members of an
online scholarly journal (Figure 5), to which they submit book reviews and
articles based on their study of the literature. The students collaboratively
design a guide for novice reviewers on how to write a book review.
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Fiction & Film

Getting Started | Tasks | Library | Online Resources | Discussion List | Support
M fum 1| Task Schedule | S i Reading schedule

Memorandum 1

To: New Board Member

From: |[Editor, John Fitzsimmons
Date: ||16 July
Topic:||Special Issue of Naff_Online

Dear Colleague

Congratulations on being appointed to a position on the editorial board of our online
journal, NAFF_Online. We are currently working to produce our first issue, which has
been dubbed a "Special Issue". Our audience will be both academic and general (ie
academics, students, and interested members of the public).

In this Special Issue, which we do not expect to have ready until the end of the Winter
term, it has been decided to have both essays and book review articles. I have set up a
draft Splash_Page for the issue, but I am happy to take suggestions on alternatives.
The final decision about the Splash_Page and the structure of the issue will come from
the full Board.

Figure 5: Memo inviting students to join Editorial Board (Source: John
Fitzsimmons, Central Queensland University)

The teacher of the course is the journal editor, and an edition of the
journal is published online at the end of the semester. A range of literary
resources, articles and reviews are accessible from the website.

Business management

In a course on business management negotiation skills (Jones, 2006)
targeted at managers, human resource managers and employee relations
practitioners, students engage with realistic problems in a wvirtual
restaurant. A number of issues arise within the restaurant that require a
negotiated solution, centering on wages and working conditions, health
and safety, and equity in the workplace. Students take roles as manager,
Maitre de, waiters, bar staff, chef or kitchen staff to negotiate acceptable
solutions.

History of World War 1

In a web-based learning activity entitled Not just a name on a wall
(Morrissey, 2006) high school students learn the history of World War 1
by researching a real soldier whose name is taken from a local memorial
tower or plaque. The task was designed for students in a small rural high
school, and the first thing they need to do is select a name from the war
memorial in the centre of their town (Figure 6). Many of the soldiers came
from families in the district, so it is possible that students could choose
someone who was related, such as a great-great-uncle.
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‘Not Just A Name On A Wall’

Home Research Task Memorial Resources Teacher Info

Coonabarabran Memorial Clock Tower

The Coonabarabran Memorial Clock Tower would be familiar to any traveller along the Newell Highway between
Brisbane and Melbourne. It is built from local sandstone and was dedicated in 1928. The tower has a large brass plague
on each side inscribed with the names of 255 servicemen that served in The Great War (WW1). Those that died during
the war (41) have a star next to their name. These names can be read by clicking on the icon of each plaque below.
This will open an enlarged image of the plague.

U

DEd‘CEE“O" \Zial‘lwe ON  Names on South Wall ~ Names on West Wall Names on North Wall
ast Wal

Figure 6: The war memorial with names in Not just a name on a wall
(Source: Peter Morrissey, www.notjustanameonawall.com)

Once the student has chosen a name, the story of that soldier is
researched using a range of resources freely available on the web for this
purpose (such as research websites created and maintained for the
Australian War Memorial Website and the National Archive of Australia)
(Figure 7).

‘Not Just A Name On A Wall’

Home Research Task Mem orial Resources Teacher Info

Research (Finding Information)

Once you have chosen a name from a memorial such as the Coonabarabran Clock Tower, you need to find out as
much as you can about the person and their experiences in WW1. Write rough notes to begin with using the Scaffold
o help arrange them in order. There is a huge amount of written material available on the web concerning WW1.
One reliable suggestion for your research is to:

Start with the Biographical section of the Australian War Memorial Website. Click on
the 'Research a Person’ link and enter any relevant information. You may obtain an
array of records, but you are guaranteed to at least obtain an entry on the nominal

LU E T roll (a photographed sheet from which you identify your soldier). This will give you
amongst other information his unit and enlistment and discharge dates. The AWM site
has a wealth of information on WW1 and you may wish to investigate other sections,
such as the Australians at War Section

Once you have the soldiers unit (such as his battalion), and relevant dates you can
track his experiences through following his unit through the War. A battalion of
infantry is made up of around 1000 men and it is reasonable to assume that your
soldier shared a common experience with these men.Next go to Ross Mallet's Order of
Battle site as it has comprehensive information on every unit that served in WW1.
Make a list of the Battle Honours for your unit, and that, together with the enlistment
and discharge dates will show what your soldier was involved in. Mallet also has a link
to unit histories which you may be able to obtain through your library or view at the
Mitchell Library.

Figure 7: Resources and web links for researching a soldier’s history
(Source: Peter Morrissey, www.notjustanameonawall.com)
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The student researches the soldier and his battalion, and creates a story of
his service and experiences during the war. Some of the students’ stories
have been published in the local newspaper around the times of
significant commemorative days (such as Anzac Day and Memorial Day
in Australia), and others have been uploaded and published on the Web.

Shakespeare’s plays

In an English language course in a high school in the Philippines, (Ambat,
2008) students wuse technology to understand and appreciate a
Shakespearean play through an authentic task of filming the play in
modern language, or their own vernacular, and setting. First, students
modernise the language of a selected Shakespearean play in teams by
researching it on the Internet and finding resources that help them
understand the original script. They then localise the setting to reflect
either the modern local community or ancient community customs and
traditions. For example, the balcony scene from Romeo and Juliet shows
Juliet is standing on a hill near a hut, with Romeo in the bushes below.
The students design, perform and film the play, and edit it using
MovieMaker. Lastly, students reflect on the process by writing their
personal insights and analysis of the play.

E-learning evaluation

Students in a post-graduate level e-learning course entitled E-learning
evaluation work in small groups to plan, conduct, and report an evaluation
of an actual e-learning program for real world clients (Liu, Oh, & Reeves,
2009, April) (Figure 8).

M People Weekly outl I Latest N
®

M My Course Mail
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i
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M Calendar

Figure 8: Screen capture of E-learning Evaluation course Moodle menu
(Source: Thomas C Reeves, University of Georgia)
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The major task in this course approximates the real-world work of
professional evaluators. The task requires significant investments of time
and intellectual resources—approximately 10-15 hours per week of
sustained effort over the length of a 16 week semester. Effective group
work is essential to most evaluation projects, and thus collaborative work
is required in the course. Self-regulated learning skills are also demanded
as students most balance individual and group activities in the course.

The complexities of the realistic and often unpredictable activities
inherent in e-learning evaluation require learners to make choices and
reflect upon and self-regulate own their learning. The activities enable
students to play diverse roles such as project manager, data collector,
statistician, and report writer. Playing these different roles allow students
to develop robust expertise rather than inert knowledge. The final
evaluation report is submitted to the real world client after several rounds
of expert and peer assessment. The final evaluation report becomes a key
part of each learner’s professional portfolio.

Putting the e-learning evaluation course online has opened the
course up to learners from around the world, and the course has attracted
learners from Australia, Canada, Europe, and South Africa as well as the
USA. Widely dispersed, the students work in virtual teams to accomplish
the authentic tasks of planning, conducting, and reporting an e-learning
evaluation. The evaluation clients are also widely distributed, and none of
them are co-located with the learners in the course. This dispersion of
clients and co-workers replicates the daily experience of many 21+
Century knowledge workers (Friedman, 2003).

Local government

In a vocational course on local government, (the Local Government Toolbox),
cach of the units is presented in the form of a problem, typical of those
that confront people in local government. Once again, the authentic
setting casts the learner in the role of a government administrative
assistant confronted by a series of authentic tasks.

In one task, learners explore issues surrounding a contaminated
landfill and then formulate recommendations and give a presentation.
The environment provides access to the resources needed for the learner
to create a reasonable solution to the problem. Resources and supports
within the web environment provide information on the local setting to
enable the students to undertake the problem. The tasks, resources and
supports are provide to the students in the various objects they find in
their virtual office, including an in-tray with the tasks, a filing cabinet with
office information and newspapers and letters for the contextual
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information. The telephone and computer in the office are the learners’
communication tools.

Legal Studies

In the units of study in a legal studies course (the Legal Administration
Toolbox), students learn skills associated with working in a legal office
(Figure 9). Students assume the role of a legal assistant in a law firm and
undertake a series of tasks as the context for their learning.

[ourtases | i | xtoftes &

ot Intranet Templates

Figure 9: The interface of the legal office (Source: Australian Flexible
Learning Framework, © Commonwealth of Australia)

In each unit, students are given an authentic task to complete. In the unit
on creating legal letters, for example, their task is to successfully create a
legal letter from a dictated message. Their task comes to them in the form
of an email in their office setting. The resources and supports they need to
learn the appropriate skills and knowledge to create the legal document,
with the given information, are provided in the online learning
environment within the virtual office.

Online teaching and learning

In a Graduate Certificate in Online Teaching and Learning (Herrington & Oliver,
2006) authentic tasks assist new online teachers to have the confidence to
design and plan effective online learning courses themselves. The course is
strongly student-centered, with authentic assessment of tasks. The first
unit of four in the course, entitled Online Teaching and Learning was designed
to explore issues associated with the creation of effective learning courses,
and draws heavily on recent theory and research.
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Figure 10: The interface for Online Teaching and Learning (Source: Jan
Herrington & Ron Oliver, Edith Cowan University)

The student takes on a role in a scenario set in a fictitious university.
Figure 10 shows the main interface of the course where students are able
to access resources by clicking on the appropriate item.

grad cert home >> imm4141 home >> tasks >> task 1 memo

task 1, memo 1

FROM: Chris Taylar
REFERENCE: Online course

Dear Colleague,
Our institution recently won (as part of a consortium of universities) a
substantial grant to develop a complete web-based course. In the first
instance, five modules of ane unit have been developed as a prototype
for development for the remaining course units. This prototype is now
available for comment by the remaining members of the consortium.
The unit can be accessed at: hitp://www scam.ecu edu.aufinternet

1 am writing to ask you to assist in evaluating the site and to prepare
a response to the funding body on the usefulness of the site as an
exemplar for further development. For your information, I have
attached a short memo received from the Dean of Communication. You
will natice that the site has already created some controversy!

In particular, T would like you to prepare me a document (please email
as an attachment) of no more than 4 pages (1000-1200 words)
addressing the following issues and questions:

The strengths and weaknesses of the website

How sound it is as a learning environment, and whether it reflects
recent learning theory and research

Your advice on whether we should recommend its use as a
pratatype for development of the remaining units.

(
C
C
C
C
C
C
C
C
C
C
C

Figure 11: The task presented in a memo in Online Teaching and Learning
(Source: Jan Herrington & Ron Oliver, Edith Cowan University)

The student is required to evaluate a website that has been set up as an
exemplar for a consortium of universities planning to develop a joint
online course. The students then, in collaboration with other students
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(posed as representatives from the other universities) recommend a set of
guidelines for website development, and then redesign the original website
(or one of their own choosing) according to those guidelines. While
comprising a single sustained task, the activity can be evaluated at three
points.

Coastal and marine systems

Coastal and Marine Systems (Lavery, 2001 in Herrington et al., 2004) is a
post-graduate, web-based course where tasks are specifically designed to
mirror typical problems that a coastal manager or an environmental
consultant might encounter. For example, in one major task, it is
postulated that a marina has been constructed, and as part of the ongoing
approval process, annual monitoring of water quality is required (Figure

12).

Edith Cowan

University

Communication

Control Panel VIEWTODAY | VEWLASTTOAYS [ ViEwLASTioowrs | VIEWALL

August 2 -9, 2002

@ Welcome to SCI4142 Posted by Bladboards Adminttiator
Welcome!

My name is Paul Lavery and | am both the coordinator for the
unit and your tutor. | hope you find the material presented in
this unit both interesting and challenging. It is my role to
assist you as you work through the learning exercises, and
to help make sure that the unit is a useful learning
experience for you.

Figure 12: Main interface of Coastal and Marine Systems (Source: Paul
Lavery, Edith Cowan University)

The monitoring encompasses water inside the marina as well as a site
several hundred meters outside the marina, in well-flushed ocean
conditions. The students are provided with a set of real data collected by
the course teachers from inside and outside the marina, and they are
required to analyse and interpret the data, and draw conclusions as to
whether the water quality within the marina is different to that outside,
and if so explain the possible causes. The evaluation is presented as a
report within the context of the renewal of the marina license. The course
is constrained, to a degree, by the requirements of the learning
management system (originally the plan included a more realistic interface
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with clickable visual links and metaphors) but nevertheless, the task
incorporates critical characteristics of authentic learning.

Youthwork

In a vocational course for youth workers (Youthwork Toolbox), learners
develop skills and knowledge through a series of authentic tasks set in a
youthwork village (Figure 13). Each of the units in the module is presented
in the context of a different authentic task, and learners assume the role of
a youthworker to undertake tasks to develop their capabilities. Learning
outcomes are judged by the quality of the products developed.

Welcome
to the Youth Work Village

The Library

Youth Work Agency

Figure 13: Main interface of the Youthwork Village (Source: Australian
Flexible Learning Framework, © Commonwealth of Australia)

In a unit on visual communication, for example, learners are required to
create a poster advertising an upcoming event. In order to create the
poster, they need to learn and apply a range of skills and competencies.
Within the youthwork village, the learners are provided with plentiful
resources and supports for learning the particular skills that they need in
the development of the poster.

Film and television

In a Bachelor of Creative Industries specialising in Television, McKee
(2008) described an authentic project involving the creation of a series of
short ‘blipcoms’ of a comedy program for a telecommunications
company. The movies were designed for distribution on mobile phones.
Students worked on the movies over two semesters, overseen by a staff
member who took the role of producer. The students worked together
with the staff in teams to write the scripts for a dark comedy ‘sitcom’ series
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of one-minute episodes, which were edited by the producer. In the
production phase, the students worked as crew in the university’s
television studio. Directors from the industry were also brought in,
effectively modelling professional behaviour for students.

Resources for realising e-learning courses

While many of e-learning examples given above have involved the
creation of simulated work places and as such, incorporate extensive
resources such as graphics, video, and sound files, other examples are less
resource intensive while still retaining fidelity to the authentic
characteristics described. The learning courses described have varying
degrees of fidelity to the characteristics of authentic tasks defined earlier,
and all have strong linkage to real-world professional practice. In
particular, they illustrate how a whole course of study (or a major part of
it) can be encapsulated within complex, realistic tasks.

The foundations of this approach can be explained used logic

mapping.

The underlying logic of online authentic tasks in
higher education

The concept of using logic maps or systems models to represent the theory
or logic of teaching and learning practices has a long history. For
example, in 1963, John B. Carroll introduced a model of school learning
that has influenced educational researchers and curriculum specialists for
more than four decades. In a 25-year retrospective look at his model,
Carroll (1989) expressed surprise that his model had attracted as much
attention as it had over the years, but also went on to state that ‘the model
could still be used to solve current problems in education’ (p. 26).

We believe Carroll’s confidence in his model is still warranted
today, and thus we have used it as an inspiration for the logic map
described below to represent the model of authentic tasks as a foundation
for teaching and learning online.

Logic mapping

Carroll’s original model was a formal, quasi-mathematical one in which
three of the five classes of variables that can explain variance in school
achievement are expressed in terms of time. The structure of the Carroll
Model is represented in Figure 14.
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Opportunity to Learn
(Time Available to
Learn)

Prerequisite
Knowledge
(Readiness for
Instruction)
Quality of Instruction /

Aptitude
(Time Needed to
Learn)

Academic
Achievement

Perseverance
(Time Student is
Willing to Spend

Learning)

AN

Figure 14: Carroll’s Model of School Learning (Carroll, 1989)

Each of the factors in the model is explained below.

Aptitude

An influential factor in Carroll’s model is his interpretation of aptitude as
‘the amount of time a student needs to learn a given task, unit of
instruction, or curriculum to an acceptable criterion of mastery under
optimal conditions of instruction and student motivation’ (Garroll, 1989,
p- 26). Rather than viewing aptitude as a score on a standardized test,
Carroll viewed most learners as capable of desirable levels of academic
achievement provided enough time. This temporal interpretation of
aptitude has influenced many, for example, Benjamin S. Bloom (1971,
1977), credited as the founder of the Mastery Learning instructional
model.

Opportunity to learn

The amount of time available for learning within a curriculum defines the
‘opportunity to learn’ factor. Carroll pointed out that a weakness of many
school schedules (e.g., 180 days a year divided into 60-minute classes
devoted to different subjects) is that they provide less time than lower
aptitude students need to achieve a given set of objectives. Academic
semesters may impose similar restraints on learning time, although the
most recent evidence shows that most higher education students fail to use
their learning time wisely (Kuh, 2001). Content ‘covered’ in a curriculum
is another variable included in the ‘opportunity to learn’ factor.
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Ability to understand instruction

This factor includes language comprehension and learning skills, variables
Carroll regarded as individual differences subject to development or
enhancement. In Carroll’s view, learners who develop better learning
skills will be able to decrease the amount of time they require for learning,
and in effect, increase their aptitude for learning. This factor also relates
to the readiness or preparedness of the student for learning as well as any
prerequisite knowledge the learner is expected to have.

Quality of instruction

An often-misinterpreted factor in Carroll’s model of school learning is
quality of instruction. Carroll emphasises structural aspects of instruction
such as knowledge of objectives, access to content, and carefully planned
and clearly specified instructional events. Carroll (1989) clarified that this
does not mean that learning tasks must be broken down into small steps
and subjected to drill and practice, defending his model as encompassing
a wide range of instructional events, from direct tutorials to field trips.

Perseverance

The perseverance factor, often viewed as an operational definition of
student motivation, also has a temporal interpretation. Perseverance is the
amount of time a student is willing to spend on learning a given task or set
of objectives. According to Carroll, if students have similar aptitudes, (i.e.,
they need approximately the same amount of time to accomplish a certain
learning task), then any of them who put forth more effort, (i.e., spend
more time), will attain higher achievement. Of course, if more time is not
available for extra effort to be performed, then the perseverance factor
will have little impact.

Academic achievement

Carroll’s model is focused on academic achievement of the kind usually
measured by standardised achievement tests or by the grades achieved in
academic courses. Typical achievement indicators predicted by the classes
of variables in Garroll’s model include course grades, grade-point-average
(GPA), achievement test scores, and graduation rates.
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A logic map of an authentic tasks-based higher
education course

Using Carroll’s model as an inspiration, Figure 15 is intended to represent
the underlying logic of the authentic task-based model described above
and exemplified by the courses we have illustrated. Each of the factors in
the model is explained below.

INPUT DESIGN ENGAGEMENT INSTRUCTOR OUTCOME
FACTORS FACTORS FACTORS FACTORS FACTORS
Opportunity to
- Construct I~
Leamning Knowledge
Aptitude and N and Skills
individual Ounership of
Differences Authenticity of the as Timeliness,
Il Task I Relevance
. and Quality of
Suspension of Scaffolding Mental
Cultural Habits Belief Models
of Mind
Technological
Support for Timeliness
I{  Communication |- and Quality
Origins & and Collaboration Perseverance of Feedback Higher
Strength of Order
Intrinsic Outcomes
Motivation Technological
L Support for -
Knowledge
Construction

Figure 15: Logic map of authentic tasks-based learning environment

There are five classes of factors in our logic map of an authentic tasks-
based learning environment: Input, Design, Engagement, Instructor, and
Outcome factors.

Input factors

Three factors are included in our specification of the Input class of factors:
aptitude and individual differences, cultural habits of mind, and origins
and strengths of intrinsic motivation.

Aptitude and individual differences

Whereas Carroll (1963, 1989) defined aptitude in terms of the time a
student needs to learn a task, our model includes a richer analysis of the
characteristics a learner brings to contemporary e-learning. The diversity
reflected in most higher education populations today demands a more
complex portrayal. Certainly, aptitude in Carroll’s sense is still relevant,
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but there are numerous other individual differences that should be
considered when designing interactive learning environments (Jonassen &
Grabowski, 1983). Locus of control, learning styles, anxiety, tolerance for
ambiguity, prior experience, interests, attitudes, and disabilities are just a
few of the individual difference variables that can vary among the
participants in online learning courses.

Cultural habits of mind

Some cultures emphasise rational problem-solving and critique whereas
others place more value on normative communication and shared
understanding. The importance of cultural influences on learning has
been given increasing attention in higher education recently, although
relatively few interactive learning courses have been designed to take
advantage of cultural differences. We view sensitivity to cultural diversity
and pluralism as a ‘meta-value’ that should influence virtually every
aspect of human activity, including the design and implementation of
online learning courses. The role of cultural habits of mind in learning is
an area in great need of research.

Origin of motivation

Two primary forms of motivation are extrinsic (outside the learning
environment, e.g., rewards such as degree diploma) and intrinsic (integral
to the learning environment, e.g., intellectual curiosity aroused by an
authentic task). Intrinsically motivating learning is elusive regardless of the
context, but our research suggests that learners vary in their capacity for
intrinsic motivation. The type of motivation affecting the learner is
inevitably an important variable in explaining the effects of web-based
learning.

Design factors

Four factors are included in our specification of the Design class of factors:
opportunity to construct knowledge, authenticity of the task, technological
support for communication and collaboration, and technological support
for knowledge construction.

Opportunity to construct learning

Most existing online courses used for distance education appear to employ
reductionist direct instruction addressing a series of easily measurable
objectives in sequence. As described in this chapter, online learning
courses can enable learning opportunities through authentic tasks to be
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done or real world problems to be solved that have relevance for learners.
This factor includes the time available for learning as well as the
extensiveness of the content encompassed in the design of the task.

Authenticity of the task

Higher education instructors often try to design assignments and tasks that
have relevance to their students, but usually fall short. They might add
contextual elements to an assignment, but most students are savvy enough
to know when such ‘authenticity’ is just window dressing. Adopting large
scale, authentic tasks involves taking risks that learners may initially fail to
appreciate because it takes the students out of their normal comfort zone.
Given the evidence that decontextualised academic tasks lead to short-
lived and inert knowledge (Cognition and Technology Group at
Vanderbilt, 1990a), the risk is well worth taking.

Technological support for communications and collaboration

Few complex authentic tasks can be accomplished by individual learners,
and hence it is import to provide a technological infrastructure that
enables high fidelity communication and collaboration among learners in
distance education. The standard discussion tools and chat rooms
provided in common learning management systems may suffice in many
cases as they have in some of our examples, but more research is needed
to advance the degree to which ICTs support the levels of substantive
communication and collaboration desired in e-learning.

Technological support for knowledge construction

In the process of accomplishing authentic e-learning tasks, collaborating
learners will need to develop prototype knowledge representations that
can be easily shared, critiqued, edited, and refined over time. This will
require the provision of ‘cognitive tools’ for learning (Jonassen & Reeves,
1996), including both off-the-shelf software and web-based participatory
tools such as wikis and blogs.

Engagement factors

Three factors are included in our specification of the Engagement class of
factors: ownership of task, suspension of disbelief, and perseverance.
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Task ownership

Brown, Collins, and Duguid (1989b) emphasised the importance of task
ownership in situated cognition, that is, learning that is tied to the
retrieval cues in the environments in which the learning will be used.
Learning tasks may be primarily academic (writing an essay about the role
of women in colonial Australia) or primarily authentic (conducting
research on the effects of pollutants in local streams are marsupial
populations). Academic tasks dominate the lives of most learners,
regardless of whether they are at a distance or not. Cognitive learning
theory (Winn & Snyder, 1996) indicates that the ways in which knowledge
and skills are initially learned affect the degree to which these abilities can
be used in other contexts. By emphasising authentic tasks that students
‘own’ for themselves, authentic online learning courses may enhance the
transfer of knowledge and skills.

Suspension of disbelief

Because authentic tasks require students to immerse themselves in
cognitive activities that mirror real world professional practice, often the
conditions of their involvement need to be described within a scenario or
well-formulated problem description. Sometimes, depending on the
design of the task and its setting, this requires some suspension of disbelief,
if for instance, students are asked to imagine that they are the
professionals and they can learn enough to solve a major problem or
accomplish a significant feat (such as planning a mission to Mars). With
time and appropriate support, students can readily engage with these tasks
when they suspend disbelief and allow themselves to become immersed in
the problem.

Perseverance

Whereas Carroll (1963) defined perseverance as the amount of time a
student is willing to spend on learning a given task, we think this factor
must also include factors such as metacognition and reflection. Metacognition
refers to a learner’s awareness of objectives, ability to plan and evaluate
learning strategies, and capacity to reflect on one’s progress and adjust
learning behaviors to accommodate needs (Flavell, 1979). In short,
metacognitive skills are the skills one has in learning to learn. Learners in
any kind of higher education context vary widely in their capacity for
hard work, their metacognitive skills, and their powers of reflective
thinking.
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Instructor factors

Two factors are included in our specification of the Instructor class of
factors: timeliness relevance and quality of scaffolding, and timeliness
relevance and quality of feedback.

Timeliness, relevance and quality of scaffolding

Scaffolding refers to the role of the instructor in providing sufficient
directions to get learners started on the right path when confronted with a
complex authentic task, reining learners in when they stray too far from a
feasible path to task completion, pointing students to useful resources,
nurturing clear communication and fruitful collaboration, and in general
providing learners with just enough support so that they accomplish the
tasks primarily through their own efforts. Scaffolding requires a difficult
balancing act between providing too much support, whereby an authentic
task may become just a matter of following directions, and too little
support that can lead to task failure and learner frustration.

Timeliness, relevance and quality of feedback

Evaluations of distance education again and again identify poor feedback
as the most significant flaw in most online courses. Even in the most
authentic online learning course, an instructor has a responsibility to
provide learners with relevant and accurate feedback in a timely manner.
Ideally, the feedback should approximate the kinds of review and
encouragement that people in the real world would receive when tackling
the same kind of task.

Outcome factors

Three factors are included in our specification of the Outcome class of
factors: knowledge and skills, mental models, and higher order outcomes.
Instead of the traditional achievement indicators in Carroll’s (1963)
model, a richer analysis of the types of outcomes of contemporary higher
education is needed.

Knowledge and skills

The first outcome is knowledge and skills. Cognitive psychology has
enriched our understanding of the mental states that result from learning
to include constructs such as concepts, schema, rules, and skills (Winn &
Snyder, 1996). Authentic task-based online learning courses do not rely
upon traditional academic tests to assess knowledge and skills, but seek
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evidence of growth in these areas through performance analysis and
assessment of artifacts created during the accomplishment of the task.

Mental models

It may seem strange to separate ‘mental models’ from other types of
knowledge and skills, but developing robust mental models is such an
important outcome in higher education that it deserves special attention.
In the USA, a large-scale investigation of student engagement in
traditional higher education (Kuh, 2001) illustrated the alarming degree
to which students are failing to develop deep learning. University
graduates must be able to activate appropriate mental models, use them
to interpret new information, assimilate new information back into those
models, reorganise the models in light of the newly interpreted
information, and use the newly aggrandised mental models to explain,
interpret, or infer new knowledge (Norman, 1983). Mental models are the
mental structures we use to ‘understand systems and solve problems
arising from the way systems work’ (Winn & Snyder, 1996, p. 123) .

Higher order outcomes

Although many in academe remain primarily concerned with the
transmission of existing knowledge and skills in their fields, others also
intend for students to develop higher order outcomes such as problem-
solving abilities, creativity, curiosity, and the desire for lifelong learning.
Higher order outcomes such as framing and resolving ill-defined
problems, or exhibiting intellectual curiosity, are rarely directly
observable. Although measures of variables such as curiosity have been
developed, these types of outcomes must usually be inferred from
students’” performance on a range of alternative assessments. An inherent
advantage of authentic tasks is that the assessment of higher order
outcomes is embedded in the final product that provides evidence of task
accomplishment.

Applying authentic tasks

The logic map illustrated in Figure 15 and described above represents a
first step in illuminating the logic underlying authentic task-based online
learning courses.

Authentic tasks form the basis of a learning design that appears to
hold considerable promise for the delivery of e-learning units and courses.
In this chapter we have discussed and described a framework for
designing authentic learning based on the prescription of an authentic
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task that is holistic and complex. In the next chapter, we describe learning
tasks and activities that appear to have a semblance of authenticity, but
we argue, are lacking in essential elements of the design model.
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Chapter 3

What is not authentic e-learning?

While authentic approaches to e-learning may be intuitively appealing,
the approach is often misinterpreted. Many educators begin with the
belief that to be authentic, such learning opportunities must be real. While
real settings and problems are appropriate, it is sometimes very difficult
for teachers to arrange a real setting for the task for many students, year
after year as the course runs. For example, courses that involve work to be
done for real clients can be time consuming and problematic to arrange,
and there may be other legal considerations such as occupational health
and safety and intellectual property issues.

Our research has provided principles to guide the development of
realistic and complex e-learning tasks that are not real but cognitively real,
that 1s, they provide opportunities to think and act as an expert would,
and are much more readily implemented in higher education classes.

Nevertheless, it is sometimes difficult to create realistic and complex
tasks that can prompt and frame the learning of a range of skills and
concepts without simplification. Sometimes tasks have a semblance or
veneer of authenticity but they are not capable of supporting deep
learning and sustained activity.

Non-authentic tasks

In many higher education courses, the tasks given often have little
resemblance to the kinds of activities and problems people face in real-
world situations.

In some disciplines it may be accepted that a task is quite abstract
and decontextualised. For example, most designers and teachers would
recognise that a mathematics problem such as that shown in Figure 16,
while complex and important, has few of the characteristics of authentic
tasks (such as an authentic context).
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Let F be the vector field on R*

given by F(x,y,z) = (2xz, -x, y?)
Evaluate

fff‘ Fdv :(fff\ 2,\;'(1Vrfff\.,\'dVAfff‘)'zl[V)

where V is the region bounded by the
surfaces

x=0,y=0,y=6,z=x2andz=4

Figure 16: Mathematics problem example

Myers (1993) developed three criteria for measuring the authenticity of an
activity:

L. The activity provides opportunities for the students to achieve
something that they perceive as real or genuine

2. The activity challenges, inspires and empowers learners to take risks
and exceed personal limitations, and

3. The activity makes some difference in the lives of the learners. (p.
72)

These characteristics are also similar to those suggested by Sternberg,
Wagner and Okagaki (1993) who differentiated between the kinds of
problems learners face in academic situations and the kind they face in
practical, real-world applications. Practical problems can be characterised
by the ill-defined nature of the problem, the need for substantial
information secking, multiple (as opposed to a single) correct solutions,
and multiple methods of obtaining solutions (Sternberg et al., 1993,
p- 206).

However, academic problems tend to be much more structured
and formulaic. They are formulated by the teacher, well-defined,
complete in the information they provide, have only one correct answer
and usually only one method of obtaining the correct answer. They are
disembedded from ordinary experience, and of little or no intrinsic
interest for students. Differences between academic and real life
approaches have also been investigated by Lebow and Wager (1994) who
noted that students’ perceive academic problems as artificial and not very
relevant, whereas authentic problems are perceived as realistic and worth
solving.
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The elements of authentic e-learning courses described in Chapter
1, and the characteristics of tasks described in Chapter 2, can also be used
as design guidelines against which to assess the authenticity of e-learning
activities.

Misconceptions of authenticity of tasks

When designing authentic tasks it is easy to misconstrue the approach,
and to conclude that it is enough to include real world examples. There
are many misconceptions regarding the form that authentic tasks should
take. The main misconceptions include the following, where teachers
mistakenly believe that these types of tasks fulfil the requirements of
authenticity:

1. Word problems

Word problems, while attempting to provide a real-world context,
frequently fail to replicate the essential elements of a meaningful and
realistic problem. For example, consider:

There are 25 people in a room. How many handshakes would there
be if everyone shook hands with every other person?

There are key mathematical strategies required to solve this problem, but
important contextual elements are missing from the problem description
to make it authentic and relevant. Why would anyone need to know the
answer to this question?

A well-known example of a false word problem is: If there are 26
sheep and 10 goats on a ship, how old is the captain? This is an example
of what Schoenfeld (1991) called nonreason, that is, a willingness to engage
in activities that don’t make sense. Gollins (1988) also discussed suboptimal
schemes for remembering information to pass tests, which explains why
many children give the number 36 as the answer to this problem.

A more complex example from physics might be a question such as
the following:

If a person jumps off a moving bus, how would that affect the speed
of the bus?

Again, a sophisticated knowledge of Newtonian motion is needed to solve
this problem, but initial consideration of the question might bring in
contextual factors which have not been considered within the parameters
of the problem. For example, a student considering an actual instance of
someone jumping off a bus (as opposed to an academic word problem)
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might reflect on why the person jumped, where they jumped from, the
weight of the person, and what the driver of the bus did immediately
before and after the jump—mnone of which technically influence the
solution.

Bottge and Hasselbring (1993) have pointed out that such word
problems are inadequate because they simply provide a textual, rather
than a contextual form.

2. Thematic approaches

Thematic approaches to interdisciplinary studies, while worthwhile and
complementary to understanding an issue across diverse subject areas, are
usually presented as non-authentic tasks. For example, a thematic task
might require students to study the four seasons from the perspective of
science, poetry/writing, mathematics, geography and music.

While such academic endeavour may result in many associations
and networks across discipline areas, it is unlikely that such a learning
context would result in deep and transferable knowledge for two key
reasons. Firstly, thematic approaches are generally constructed solely to
suit a curriculum focus rather than as an investigation of a genuine and
realistic issue or problem. Secondly, there is rarely a polished product that
might be useful in a real-world context—in most cases the product of
these tasks resembles an academic assignment.

3. Most computer games

Most computer games, even educational ones, fail as authentic tasks on a
number of counts. Games have the capacity to reflect real world contexts
and endeavours, using realistic and almost perfect 3D images that enable
users to readily engage within their worlds. This is one of their main
strengths and they have the potential to represent powerful authentic
learning settings.

However, most immersive and real world type games are designed
purely for recreational purposes and learning becomes incidental to their
purpose. Although there are growing numbers of multi-player games, they
are usually designed for a single player and while they can create
opportunities for real reflection, the ultimate aim is to finish the game
rather than to create a genuine and useful product. The failure to engage
players in genuine productivity is the key weakness in computer games
when measured against authentic task criteria.
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4. Some PBL problems

Problem-based learning (PBL) tasks that are based on Howard Barrows’
model of medical education can be engaging and authentic. Two key
teatures of his PBL approach comprise firstly, a rich problem that can be
freely explored, and secondly, student-centred learning (Hmelo &
Evensen, 2000). These characteristics align well with the characteristics of
authentic tasks.

However, many PBL problems present a problem situation that
requires a known, best-practice solution, and few PBL tasks require a
realistic product beyond the solution of the problem. For example, the
PBL genetics problem When Twins Marry Twins (Allen, 1999) requires
students to solve a complex and genuine problem, but the student is
advised that the problem ‘can be researched by consulting the textbook
alone, and has a content focus that easily fits within the framework of a
conventional course’ (Para 6).

An authentic task, as we have described it, would not be able to be
completed by reference to a single source of information.

5. Complex problems simplified

In some cases, course teachers and designers have access to rich and
detailed resources, such as simulations or web-based resources, which
recreate workplaces and other contexts for exploration, but instead of
capitalising on the rich complexity of these environments, teachers
sometimes reduce and simplify the task.

Such environments have much potential to be used with authentic
tasks. For example, a simulated laboratory workplace, created in
Quicktime VR, presenting a panorama of the room, would allow students
to explore the entire laboratory by panning around and moving in to
inspect aspects of interest (Figure 17).
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Figure 17: Two segments of the Virtual Lab panorama in Quicktime VR
(Source: Janis Jansz, Edith Cowan University)

A teacher of Occupational Health and Safety (OHS) could give students
an overall authentic task requiring them to inspect the virtual laboratory
and write an OHS report pointing out risk factors, as a professional might
be required to do (this was how the panorama environment was used as
an authentic task in its original course). However, a weaker approach
would be one where the teacher simplified the inspection process, perhaps
by breaking the task down into sub-steps, and giving specific questions to
answer, such as:

*  What biological materials are present in the lab?
*  What biological hazards are evident?
* How many instances of contamination exist in the lab?

*  What preventive measures should be in place?

Spiro et al. (1987) are very strong in their criticism of such
oversimplification, practice they maintain is motivated by convenience
rather than concern for student learning.
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Summary of tasks against characteristics

These five task examples are shown in summary form in Table 3
below, where each type of task is matched against the characteristics of
authentic tasks described in detail in Chapter 2.
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Table 3: Non-authentic tasks matched to characteristics of authentic

tasks

of outcome
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Authentic tasks: slFa|Q -
©
Have real-world relevance X X
Are ill-defined X X
Comprise complex tasks investigated X X
over time, using variety of resources
Provide the opportunity to examine the X X
task from different perspectives
Provide the opportunity to collaborate X
Provide the opportunity to reflect X
Lead beyond domain-specific outcomes X X
Are seamlessly integrated with X X
assessment
Create polished products valuable in their
own right X X X X X
Allow competing solutions and diversity X

While each of these example tasks has shortcomings, all of them could be
enriched to create engaging and authentic tasks for students with the
application of the critical elements used as design guidelines. It depends
on the overall approach and design, its complexity, and whether there is a
realistic and genuine artefact that results from the activity.

Continuum of authentic characteristics

There is arguably no such thing as a perfect task—one that matches
exactly all the characteristics that have been described as contributing to
the design of an authentic task. However, it is useful when designing and
reviewing tasks and overall learning courses to consider the dimensions on
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a continuum as shown in Table 4 (this technique was used by Reeves &
Reeves, 1997, to gauge effective dimensions of interactive learning on the
Web). In this way, a designer or teacher can follow the guidelines in
Column 2 and reflect upon the guiding questions in Column 4 to assess
each characteristic, and then build up a picture of the entire design by
connecting a line between points on the continuums.

Table 4: Continuum of characteristics to gauge authenticity

Element of Guidelines for Continuum of characteristics Guiding questions
authentic implementation Non-authentic = Authentic
learning
Provide A physical/virtual Does the context of
authentic environment that Decontextualised > Realistic the course represent
context that reflects the way the the kind of setting
reflects the knowledge will where the skill or
way the ultimately be used knowledge is
knowledge applied?
will be used A non-linear design Is the pathway
in real-life to preserve the Fixed > Flexible | students take
complexity of the through the learning
real-life setting environment flexible,
where students are
able to move around
at will?
Provide Tasks that have real- Does the task mirror
authentic world relevance Academic > Real world the kind of task
tasks performed in real

world applications?

lll-defined complex
activities that provide

Multiple small tasks = Complex

Is the task presented
as a series of small

Provide access|
to expert
performances
and the

an opportunity for task | sub-steps orasan
students to define the overarching complex
tasks and sub-tasks problem?
required to complete
the activity
A sustained period of Do students work on
time for investigation Short time > Long time the task for weeks
rather than minutes
or hours?
The opportunity for Are students able to
the detection of Limited information > Broad | choose information
relevant versus. information | from a variety of
irrelevant information inputs, including
relevant and
irrelevant sources?
Tasks that can be Are tasks and
integrated across Single discipline > Multi- | strategies relevant to
subject areas disciplinary | other disciplines and
broader knowledge?
Access to expert Does the learning
thinking and Direct instruction > Expert | environment provide
modelling processes performance | access to expert skill

and opinion?
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Element of Guidelines for Continuum of characteristics Guiding questions
authentic implementation Non-authentic = Authentic
learning
modelling of | Access to learners Does the learning
processes with various levels of Expertise > Levels of | environment allow
expertise expertise | access to other
learners at various
stages of expertise?
Opportunity for the Are students able to
sharing of narratives Didactic, core > Narrative, | hear and share
and stories and peripheral | stories about
access to the social professional
periphery practice?
Provide Different Are students able to
multiple roles | perspectives on the Single view > Multiple | explore issues from
and topics from various perspectives | different points of
perspectives points of view view?
The opportunity to Are students able to
criss-cross the Single pathway S  Multiple | use the learning
learning environment pathways | resources and
or resources materials for multiple
purposes?
Support Tasks are completed Are students able to
collaborative in pairs or groups Cooperation > Group | collaborate (rather

construction
of knowledge

rather than
individually

collaboration

than simply co-
operate) on tasks?

Appropriate incentive
structure for whole
group achievement

Individual grade > Group

grade

Are grades given for
group effort, rather
than individual effort?

Promote Authentic context Are students required
reflection and task that require Pre-determined steps =»Decision- | to make decisions
decisions to be made making | about how to
complete the task?
Non linear Are students able to
organisation of Linear > Non-linear | move freely in the
resources to enable environment and
students to return to return to any element
any element if to act upon
required reflection?
The opportunity for Can students
learners to compare No facility to compare 2 Able to | compare their
themselves with compare | thoughts and ideas to
other in varying experts, teachers,
stages of guides, and to other
accomplishment students?
Groupings of Do students work in
students to enable Individual > Group collaborative groups
reflection with aware that enable
attention discussion and social
reflection?
Promote Inherent, as opposed Does the task require
articulation to constructed, Little discussion > Much | students to discuss
opportunities to discussion | and articulate beliefs

articulate

and growing
understanding?
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Element of

Guidelines for

Continuum of characteristics

Guiding questions

authentic implementation Non-authentic = Authentic
learning
Groups to enable Does the
articulation Individual > Group environment provide
collaborative groups
and forums to enable
articulation of ideas?
Public presentation Does the task enable
of argument to Little articulation >Presentations | presentation and
enable articulation defence of
and defence of arguments?
learning
Provide Collaborative Are more
coaching and learning, where more Unsupported > Partner | knowledgable
scaffolding able partners can coaching | students able to
assist with assist with coaching?
scaffolding and
coaching
Coaching and Is a teacher, guide or
scaffolding Unsupported = Scaffolded helper available to
assistance is provide
available for a contextualised
significant portion of support?
the activity
Provide for The opportunity for Are products or
authentic students to be Raw > Polished performances
assessment effective performers polished and refined
of learning with acquired rather than
within the knowledge, and to incomplete or rushed
tasks craft polished, drafts?
performances or
products
Significant student Do students
time and effort in Brief > Extended participate in the
collaboration with activity for extended
others periods of time?
The assessment to Are students
be seamlessly Separate tests 2 Integrated | assessed on the
integrated with the assessment | product of the
activity investigation, rather
than by separate
testing?
Multiple indicators of Are there multiple
learning Single measure S  Multiple | assessment
measures | measures rather than

a single measure?

Table 4 could be used at different times to assist with

the design and

review of an authentic e-learning course. It could be used in the early
planning stages to act as a prompt to ensure that different elements have
been accounted for in the design. For example, a teacher might be
prompted to plan a teleconference to allow students to speak in their own
voices and articulate their understanding, or to strengthen collaborative
work. At the review stage, the continuum items can be assessed and joined
to give a visual representation of the entire course or unit. Any aspects
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that veer significantly to the left can be assessed and attended to as
required.

Figure 18 below demonstrates (in part) how two quite different e-learning
courses might be illustrated on the task dimension of the table. The task
on the right is more authentic as judged on all the elements because it
provides a realistic and complex task that requires decision-making by
students, and takes a few weeks of a semester course to complete. The task
on the left is a more academic decontextualised one, with limited—albeit
relevant—resources, taking only minutes or hours to complete.

\ /

Element of Guidelines for Continuum of characteristics Guiding questions
authentic implementation Non-authentic = Authentic
learning
Provide Tasks that have real- |Does the task mirror
authentic world relevance Academic > Real world | the kind of task
tasks performed in real

world applications?

lll-defined complex
activities that provide
an opportunity for
students to define the
tasks and sub-tasks
required to complete
the activity

omplex

Multipl\ small tasks =2
task

Is the task presented
as a series of small
sub-steps or as an
overarching complex
problem?

A sustained period of
time for investigation

Short tinfe > Long ti>‘

/ /

Do students work on
the task for weeks
rather than minutes
or hours?

The opportunity for
the detection of
relevant versus.
irrelevant information

Limfted information > oad
inforghation

Are students able to
choose information
from a variety of
inputs, including
relevant and
irrelevant sources?

Tasks that can be
integrated across
subject areas

Multi-

Single discipline -)/
isciplinary

Are tasks and

strategies relevant to
other disciplines and
broader knowledge?

Figure 18: Example use of continuum for authentic and academic task

Enabling activities

In this chapter, we have provided descriptions of a range of tasks which
have some authentic elements but that, in themselves, do not provide the
rich opportunities for learning that an authentic e-learning course
provides. This is not to say that these types of tasks are not useful enabling
activities. Indeed if any one of the examples given here were included
within a more complex over-arching authentic task, it would provide
useful skills and learning opportunities. However, each on its own is
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insufficient, or as articulated by Spiro, Feltovich, Jacobson and Coulson
(1991b), not false but inadequate.

In the next chapter we explore in more depth the realism required
in an authentic e-learning course, and the suspension of disbelief that is
often required by learners to fully engage with authentic tasks.
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Chapter 4

How real does authentic
e-learning need to be?

A persistent question that arises in considering and planning for authentic
e-learning is: how real does it need to be? Should the courses we design
have realistic elements similar to real world situations (such as in life-like
simulations), or indeed, should the problem setting actually be real?

We argue that while real learning contexts and realistic simulations
can comprise excellent examples of authentic e-learning designs, neither is
essential to prompt the ‘cognitive realism’ necessary for learners to benefit
from the approach (Herrington, Reeves, & Oliver, 2007).

Increasing relevance in learning

Since the development of factory model schools (Rist, 1973), reality and
real-world practice have been insufficiently used to convey meaning or
alternative views in traditional classrooms, much to the detriment of
learners. Even in higher education contexts where arguably there are
numerous opportunities to providing learning opportunities beyond the
walls of the lecture hall, teaching has largely been limited to abstract talk,
text, and tests.

Fortunately, in the last decade or more, under the influence of
constructivist philosophy (Fosnot, 1996) and more authentic approaches,
many teachers in colleges and universities have tried to make learning
more relevant to students by creating opportunities for them to apply their
learning in realistic, if simulated, situations. Service learning, co-ops,
internships, apprenticeships, and other strategies have been used to
expand learning options for postsecondary students. At the same time,
many teachers have attempted to use technology such as computers and
video to recreate the essence of real situations in order to design authentic
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learning experiences for students. Efforts to recreate reality, sometimes in
a more appealing and idealistic form, are not new, and can be traced back
to the development of perspective in art.

Simulations and virtual reality

Throughout history, people have attempted to escape the real world by
surrounding themselves with more appealing representations of reality.
The artistic representation of realistic landscapes has existed at least since
the Hellenistic Greeks with the development of perspective in art, which
allowed the placement of objects in ‘believable space’ (Greenhalgh, 2002,
p- 2). Affluent citizens of Greece surrounded themselves with panoramic
landscapes on the walls of their rooms, representing idyllic scenes. The
artists worked to make these panoramas as realistic as possible to allow the
occupants of the rooms to experience an alternative reality. As skills with
portraying perspective in art developed during the Renaissance, trompe
loeil (‘the art of deception’) paintings became increasingly popular,
providing viewers with a more appealing visual aspect than reality would
permit within available time and space.

In recent years, simulations have become popular in industry and
retail areas such as in building construction scheduling, architecture,
interior design and landscaping (Green & Sulbaran, 2006) where the
facility to create an immersive three-dimensional representation of ideas
can have obvious benefits for planning, evaluation, marketing, and
training. Some of the advantages of using simulations in educational
contexts include:

L. Simulation are useful when fieldwork is physically or financially
impractical, dangerous, or involves decisions that are too risky for
novices, such as managing an organisation.

2. Simulations require students to make choices and deal with
complexity, to choose relevant from irrelevant information.

3. Learning is (almost) experiential, not only in providing the look and
teel of the real world but also in allowing students to discover the
consequences of actions in ways textbooks and tutorials do not, by
experimentation.

4. A computer can present information and choices personalised to
the learning level and style of the student, through scaffolding,
which can be dis-erected as proficiency increases. Students can
have sources of online help that are tailored to the problem and
their progress, not a generalised textbook.
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d. Simulation learning has an ‘immersive’ quality quite different from
classroom or home study experiences. It can create the experience
Csikszentmihalyi (1992) described as flow—an intense feeling of
engagement more easily observed amongst students playing
computer games, board games, watching a movie or reading a
novel than in classroom learning.

6. Finally, simulations can have a powerful ability to facilitate
metacognitive learning. Goodman (1995) argued that beyond
allowing students to put theory into practice, simulations are prime
vehicles for facilitating ‘practice in theory’, for example, through
formulating generalisations about the studied world. (Standen &
Herrington, 1996, pp. 834-835)

Simulations vary in their complexity and their resemblance to real world
practice, from simple representations on computer screens to fully
immersive virtual reality.

Immersive learning and virtual reality

Rosenberg (2006) promoted the potential of interactive simulations for

learning:
Through the power and creativity of simulations and the ubiquitous
nature of the Internet, scenarios can be created that rival the real
world, making training more relevant, more effective, more
challenging, and, where appropriate, more fun. Indeed, technology-
based games and simulations represent one of the fastest growing
segments of the e-learning industry, and the US government is now
fully engaged in simulations and games, even for highly sensitive areas
like the military and homeland security. (pp. 47-48)

The United States space program, the airline industry, the military, and
medical schools have a long history of using simulations to provide
learning situations with high degrees of verisimilitude to real life
environments. The US space program uses highly realistic, computer
generated simulations to train astronauts to cope with highly critical
situations. Murray and Cox (1989) described the total realism of the
simulations used to train astronauts on the Apollo missions, and how
mission controllers were able to relate fully to situations simulated in
training, with perhaps the exception proving the rule, for example, a
mission controller’s amazed response to the presence of dust on a real
mission on the moon (something that was not included in the simulations).
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Virtual reality technology enables simulations so realistic in aircraft
training that people react spontaneously and automatically to the
environment as if they were really experiencing it. For example, McLellan
(1991) related a trainee pilot’s experience in an aircraft simulator:

Part of the drill is that we lose an engine at a critical period in the
take-ofl. And I made the rotation and I did everything I possibly
could and the thing rolled to the right and crashed ... I yelled and
everybody else yelled ... It is so realistic that it’s almost frightening
(p- 33).
Macedonia and Rosenbloom (2001) described collaboration among the
military, academia and Hollywood to create realistic and immersive
simulations for military training. Maximum verisimilitude to genuine
combat and other situations is required. The simulation described by
Macedonia and Rosenbloom was designed to be used for training soldiers
about to engage in combat or peace-keeping missions in foreign countries.
This simulation included a full briefing on the mission, weapons, political
factions, strategies and immersion in the culture of the city. Describing the
experience of a soldier in this simulation, Macedonia and Rosenbloom
wrote: “The sights, sounds and smells of the city immediately bombard
him ... the scene is a rich and confusing tapestry of life’ (p. 90). The
elements of real life situations are included to ensure that soldiers can
account for peripheral events sometimes not accounted for in training
situations.

In medicine, patient simulators that allow students to practice
procedures under realistic conditions on simulated patients have created
many opportunities for early skill development prior to practice on real
patients. For example, at Harvard Medical School, a simulator for
practising bronchoscopy is used where a flexible fiberoptic bronchoscope
is ‘snaked’ down the trachea to inspect the airways leading to the lungs.
The director of the program stated that: “The tissues look real, even seem
to move when touched. The simulator patient breathes and has a
heartbeat; he coughs if the user hits an airway wall’ (Rabkin, 2002).

What are the characteristics of such simulations that enable realistic
fidelity to the genuine situation and provide valuable training and
preparation for the real situation? Macedonia and Rosenbloom (2001)
proposed that there are ‘six thrusts crucial to verisimilitude’ that are
worthy of further investigation and research:

l. Immersion: providing compellingly realistic experiences
2. Networking and databases: organizing, storing, and distributing
content
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3. Story: providing compelling interactive narratives that propel

experiences

4. Characters: replacing human participants with automated ones

3. Setup: authoring and initializing environments, models, and
experiences

6. Direction: monitoring, directing, and understanding experiences (p.
86).

Simulations based on design criteria such as the six listed above, with full
plot development and character representation may be effective in certain
learning situations. They are, however, extremely resource intensive and
costly to develop. They also have certain limitations implicit in their
development, such as predetermined outcomes that need to be predicted
and created within the parameters of the scenario itself.

Realistic or real?

How real does a learning setting need to be to ensure quality learning
outcomes? Some argue that only a real problem situation should be
presented, with no simulation at all. For example, Savery and Dulfly
(1996) nominated two guiding forces in developing problem-based
scenarios: firstly, that the problems must raise the concepts and principles
relevant to the content domain, and secondly that the problems must be
real. They stated:

There are three reasons why the problems must address real issues.
First, because the students are open to explore all dimensions of the
problem there is real difficulty of creating a rich problem with a
consistent set of information. Second, real problems tend to engage
learners more—there is a larger context of familiarity with the
problem. Finally, students want to know the outcome of the
problem—what is being done about the flood, did AT&T buy NCR,
what was the problem with the patient? These outcomes are not
possible with artificial problems. (p. 144)

Is it necessary then, when incorporating authentic learning experiences
into learning courses, to design totally real or highly realistic simulations?
Is the physical or simulated reality of a learning situation a critical
component of effectiveness? Research into the realism of learning
environments indicates that maximum fidelity does not necessarily lead to
maximum effectiveness in learning, particularly for novice learners (Alessi,
1988). Smith (1987) in his review of research related to simulations in the
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classroom concluded that the ‘physical fidelity’ of the simulation materials
is less important than the extent to which the simulation promotes
‘realistic problem-solving processes’ (p. 409), a process Smith described as
the ‘cognitive realism’ of the task (Smith, 1986).

Based on our own research, we propose that the physical reality of
the learning situation is of less importance than the characteristics of the
task design, and the engagement of students in the learning setting. When
the central task or activity is the vehicle for study of the entire course, its
design must incorporate a range of complex facets and options to enable
and motivate students to learn from its completion. However, the contexts
and tasks do not need to be real (at least in the sense proposed by Savery
and Dufty, 1996), nor need they comprise complicated plots and well-
defined characters, or anticipate selected outcomes (in the way proposed
by Macedonia & Rosenbloom, 2001). They do not need to have a
verisimilitude approaching virtual reality. Instead they should aim to
provide a ‘cognitive realism’ rather than reality itself. For example, the
learning courses described in Chapter 2 have varying degrees of fidelity to
reality, but all have strong linkage to real-world professional practice, and
to the ‘cognitive realism’ described by Smith (1986). The scenarios are not
drawn in elaborate, resource intensive ways, but are built up through the
creation and development of realistic and engaging ideas.

The nature of authenticity

In spite of the growing evidence of the success of these authentic
e-learning courses, they are not without their problems. One issue that has
emerged strongly from a number of different sources is the nature of
authenticity, and how ‘authentic’ environments are often the creation of
the teachers’, authors” and instructional designers’ imaginations, and are
thus inevitably someone’s view of what is authentic. Petraglia (1998b) has
been critical of this shortcoming, calling it ‘the real world on a short leash’
(p. 53).

There is nevertheless, much evidence to suggest that these learning
environments can provide a great deal of meaning to otherwise
decontextualised facts and skills, and can enhance the transfer of deep and
lifelong learning (Barab & Landa, 1997).

At what point do students become engaged, if ever, in these
scenarios? Is there a pattern to their acceptance of the terms of the
authenticity, and how important is the suspension of disbelief?
(Herrington, Oliver, & Reeves, 2002).
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Pre-authentication in learning experiences

Some maintain that it is impossible to design truly authentic
learning experiences. Petraglia (1998b, 1998a) argued that authenticity
can be neither ‘predetermined nor preordained’, and such attempts often
result in little more than ‘preauthentication’, that is, ‘the attempt to make
learning materials and environments correspond to the real world prior to
the learner’s interaction with them’ (p. 53). He gave the example of a task
of balancing a cheque book, a task which may be authentic for a 21 year
old, but hardly for a five year old. Even amongst the older age group,
many factors contribute to whether they would find the task authentic—
some would find ‘any given lesson in personal finance irrelevant,
inaccurate, or otherwise inappropriate’ (p. 59). Barab, Squire and Dueber
(2000) argued that authenticity occurs ‘not in the learner, the task, or the
environment, but in the dynamic interactions among these various
components ... authenticity is manifest in the flow itself, and is not an
objective feature of any one component in isolation’ (p. 38).

Petraglia (1998a) believed that learners need to be persuaded that
they are participating in an authentic learning experience. This idea is
also adopted by Kantor, Waddington and Osgood (2000) who, when
referring to the kinds of goal-based scenarios they design for Anderson
Consulting, argued that:

No matter how realistic the case ... nor how authentic the conditions
and tools ... [it] is not the same as a work environment. It is a
simulation of a client engagement in which the participants tacitly
agree to go along with an interpretation of job reality which we have
crafted. (pp. 211-212)

There is increasing evidence that in order to fully engage with an
authentic task or problem-based scenario, students need to engage with a
process that is familiar to moviegoers throughout the world—the
suspension of disbelief. For example, consider the suspension of disbelief
that audiences must undergo to enable them to become engaged with
movies such as Star Wars, Mad Max, The Matrix, The Truman Show, and Back
to the Future. Audiences need to accept the worlds that have been created,
no matter how unlikely. Once the initial suspension of disbelief has
occurred, it is only inconsistencies within the parameters of the plot itself
that cause dissonance in the viewer. In other words, once the viewer has
accepted the fundamental basis for the simulated world in which he or she

is immersed, engagement with the story and message of the film is entirely
feasible.
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In authentic e-learning courses that are scenario-based, where
conditions, characters, circumstances and parameters are drawn to
simulate a real-life context for learning, a similar suspension of disbelief is
required. For some students, there appears to be some misapprehension
about the approach, because it is so different from the more academic
approaches with which they are familiar. Many students initially perceive
authentic environments to be non-academic, non-rigorous, time wasting
and unnecessary to efficient learning. It is often only when the suspension
of disbelief occurs that these students see the complexity and the value of
the learning design.

In this vein, Kantor, Waddington and Osgood (2000) have a well-
defined level of authenticity for their goal-based scenarios, largely
designed for business consulting training:

We make them authentic to the degree that the staging of theatrical
productions is authentic. We provide physical props (plans, offices,
desks) ...We locate furniture, phones, computer equipment, flip
charts and white boards in the team rooms to promote the right mix
of team collaboration and communication, creation of work products
and research activities. These levels of authenticity are set to the
degree that such models of communication require, but no more. (p.

999)

Willing suspension of disbelief

The term ‘willing suspension of disbelief’ was first used by the early 19t
century poet Samuel Taylor Coleridge. The term has been applied to
many instances of human response to the arts, as noted by Milburn (n.d.):

[Coleridge’s] original turn of the phrase was in reference to the
reader’s response to poetry, but everyone immediately realized he
had summarized most of the human experience of art generally ...
Whether you’re talking about a Spielberg movie, a Stephen King
novel, a twitch-em-up video game, a multi-decibel rave, or a simple
TV sitcom, they all require the same thing of spectators/ participants:
a willing suspension of disbelief. (Para no. 6)

However, the idea is also highly relevant to education. Laurel (1993)
likened the willing suspension of disbelief to engagement: ‘Engagement is
what happens when we are able to give ourselves over to a
representational action, comfortably and unambiguously. It involves a
kind of complicity’ (p. 113).

In initial contact with authentic learning designs as described here
(see Herrington, et al., 2003), many students willingly and instantly engage
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with enthusiasm. Similarly, there is often a ready acceptance of the
characters and parameters of the scenarios developed using authentic
tasks, described by Laurel (1993) as a willingness ‘to think and feel in
terms of both the content and conventions of a mimetic context’ (p. 115).
Students can become so immersed in the learning context that has been
created for them that they begin to see the characters as real. The veracity
of the e-learning design and its physical representation on the website is
not a critical factor for those students who were able to engage with the
context from the outset. The quality of the graphics and images is also not
seen as important to students if they have accepted the basic context of
the scenario. Even simple two-dimensional sketches are acceptable to
students if they are engaged.

This observation that many, particularly younger, students have
little trouble adapting to the conventions and conduct of web-based
scenarios may be a legacy of popular computer and strategy games that
have successfully incorporated complex and sustained scenarios in their
design. Nevertheless, these responses cannot be considered to be restricted
only to this age group, as many students across all ages show immediate
and sustained acceptance of authentic learning designs.

Delayed engagement

The capacity of authentic learning settings to promote students’ willing
suspension of disbelief'is a powerful outcome and one that appears to hold
strong prospects for enhancing the effectiveness of a range of learning
settings that promote knowledge construction. However, many students
experience problems with learning courses that focus on learner-centred
tasks and activities. For example, Taplin (2000) has noted that students
may have difficulty in changing dependent learning habits, that problems
can arise if students are not self-motivated and that many are accustomed
to teacher-centred modes of instruction and are unhappy when this
directed support is withdrawn. Others such as Hoffman and Ritchie
(1997) have found that some students experience discomfort at ‘the
increased degree of freedom they experience’ when they are accustomed
to ‘comprehension and synthesis of instructor-specified information, based
on instructor-formulated learning objectives, and participation in
instructor-led learning activities’ (p. 100). Some students resist authentic
approaches to such a degree that reports of angry emails and accusations
of not being taught or not getting their money’s worth are not
uncommon. For instance, Taplin (2000) reported from one of the teachers
participating in her study: ‘One participant found that there was very
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strong resistance—almost to the point of mutiny—from one group of
students because “they are too exam oriented. They didn’t take it easily
when accepting the new teaching mode” ’ (p. 293).

Few students in our experience, however, have any sustained
resistance to authentic approaches although there is sometimes initial
inability to accept the learning experience wholeheartedly. Such
resistance is not unexpected in environments where many resources must
be accessed and novel processes must be undertaken to find the critical
knowledge that will assist with the problem.

Similarly, frustration can arise simply because of the similarity of
these authentic learning tasks to the kind of uncertain and messy tasks that
people are often required to do in their professional lives. Students need to
be given the time and space to make these mistakes. In all the
environments using authentic tasks examined to date in our own research,
even reluctant students were reported to have engaged within a few weeks
of the semester.

These findings provide support for the use of authentic
environments for e-learning. Our research suggests that the use of
authentic settings encourages and supports learners in their development
of skills in self-regulation and self-learning, factors which have been seen
to inhibit other forms of e-learning. The capacity of the learning design to
encourage students’ willing suspension of disbelief appears also to
encourage self-direction and independent learning—important success
factors in e-learning.

Scaffolding and support

Teacher support and peer scaffolding are often suggested as strategies that
may assist students who are reluctant to engage with student-centred and
problem-based tasks to persevere beyond the initial weeks of frustration
and uncertainty.

As teachers move to adopt learning settings that focus on student-
centred rather than teacher-centred learning activities, the need for
strategies to support and encourage learners in what are sometimes
unfamiliar and discomforting activities becomes an important element in
the design process. Support for students in the early weeks of immersion
in student-centred online learning is crucial. This is particularly important
when isolation can be an additional mitigating factor against successful
engagement with the course. Taplin (2000) has noted that acceptance of
problem based learning scenarios, in addition to the usual difficulties in

90



conventional situations, is often exacerbated by distance because of the
students’ physical isolation.

By facilitating the willing suspension of disbelief, students become
immersed in the setting and such immersion can provide the motivation
that is needed for the initial perseverance. Once students have persevered
with what can initially be quite discomforting and unfamiliar settings, they
are able to develop the forms of familiarity and the skill sets required so
that the authentic setting no longer provides a distraction from the
cognitive engagement that higher order learning requires.

We do not agree with one of Taplin’s respondents who contended
that: ‘As educators, we can’t [just worry about pleasing] the students by
not doing it at all. Rather we have to gradually brainwash them ...
otherwise they will lose their competitiveness in this society’ (p. 495). We
believe, like O’Reilly (2000) that there is a need to humanise the online
experience with greater compassion, empathy and open-mindedness.
Authentic learning settings appear to be able to provide support in the
initial stages of learning, enabling students to experience a suspension of
disbelief, and through these means to be encouraged to persevere with
their learning through initial difficulties when the need for learner
engagement is paramount to learning success.

Addressing the full range of educational outcomes

Another area where authentic e-learning has enormous potential to
enhance higher education relates to the importance of addressing the full
range of educational outcomes. Government agencies and think tanks
have defined the critical outcomes for 215t Century learners (Partnership
for 21Ist Century Skills, 2007; CEO Forum on Education and
Technology, 2001), including all four of the learning domains (cognitive,
affective, conative, and psychomotor). Traditional pedagogical methods
primarily address the cognitive learning domain (Anderson & Krathwohl,
2001), often to the neglect of the other domains.

In the next chapter, the relationship between authentic e-learning
and the often neglected conative domain is explained.
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Chapter 5

Authentic e-learning and the
conative learning domain

A 2005 Public Broadcasting System (PBS) television documentary in the
USA titled Declining by Degrees: Higher Education at Risk, presented ample
evidence that Americans do not know enough about the outcomes of
higher education, but that it is convenient for all involved (faculty,
students, parents, alumni, legislators, donors, and the tax-paying public) to
pretend that high quality teaching and learning are occurring. In a book
by the same name (Hersh & Merrow, 2005), Schneider (2003) highlights
the problem:

Americans are increasingly cynical about their public institutions and
public leaders. But their skepticism does not extend to the content of
a higher education. Most students—and the public as a whole—
assume without question that whatever students choose to study in
college, they will learn what they need to know for today’s
competitive and complex environment. But in practice, college figures
in the public imagination as something of a magical mystery tour. It is
important to be admitted; it is also important to graduate with a
degree. But what one does in between, what students actually learn in
college, is largely unknown and largely unchallenged. (p. 62)

It is curious, if not outrageous, that in the absence of reliable and accurate
information about the outcomes of higher education, students and their
parents have increasingly come to rely upon commercial ratings of
colleges and university provided by commercial enterprises such as US
News and World Report and the Princeton Review. The criteria factored into
the ratings provided by these for-profit ventures fail to include meaningful
data about student learning or academic achievement. Instead, numerous
proxy indicators of the quality of a higher education are used, such as the
average Scholastic Aptitude Test (SAT) scores of entering freshmen and
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selectivity as measured by the ratio of students admitted to students
applying. The administrators of most colleges and universities in the USA
claim that they pay little attention to such rankings (Ehrenberg, 2005), but
in reality they do. An analysis by Zemsky, Wegner, and Massy (2005)
indicated that what the US News and World Report rankings essentially
measure is competitive advantage with respect to attracting the best
students. In other words, the rankings are primarily about inputs rather
than outputs.

What should higher education students learn?

Student learning outcomes in higher education are traditionally defined in
relationship to three learning domains: cognitive, affective, and
psychomotor. The cognitive domain relates to the capacity to think or
one’s mental skills. As originally defined by Bloom et al. (1956) and
revised by Anderson and Krathwohl (2001), the cognitive domain has six
levels ranging from remembering to creating (see Figure 19).

Creating

/ Evaluating \
/ Analyzing \
/ Applying \
/ Understanding \
/ Remembering \

Figure 19: Revised taxonomy of the cognitive domain (Anderson &
Krathwohl, 2001

The affective domain (Krathwohl, Bloom, & Masia, 1964) is about
emotions and feelings, especially in relationship to a set of values. It ranges
from receiving or becoming aware of stimuli that evoke feelings to
manifesting behaviour characterised by a set of consistent and predictable
values (see Figure 20).
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Chafacterizing by
Values

Organizing &
Conceptualizing
/ Valuing \
/ Responding

/ Receiving

Figure 20: Taxonomy of the affective domain (Krathwohl et al., 1964)

The psychomotor domain (Harrow, 1972) is concerned with the mastery
of physical skills ranging from to exhibiting appropriate body language in
non-discursive communication (see Figure 21).

/ Physical Abilities \
/ Perceptual Skills \

/ Fundamental Movement \
/ Reflective Movement \

Figure 21: Taxonomy of the psychomotor domain (Harrow, 1972)

None of these domains are completely satisfactory. Despite their flaws,
these domains are often referred to in faculty development seminars.
Sperber (2005) argues that most instruction in higher education is focused
on the cognitive domain rather than the affective or psychomotor
domains. In addition, even within the cognitive domain much more
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attention is paid to the lower half of the domain (remembering,
understanding, and applying) than it is to the arguably more important
upper half (analysing, evaluating, and creating). This problem stems
largely from the relative ease with which the skills encompassed in the
lower half can be taught and tested within most disciplines. Teaching and
assessing the cognitive skills required for analysis, evaluation, and creation
takes more time and effort than many, if not most, academic staff believe
they have.

Most alarmingly, an entire domain is largely ignored in higher
education today. Whereas the cognitive domain is concerned with
thinking, the affective with valuing, and the psychomotor with skilled
behaviour, the neglected conative domain (Snow, Corno, & Jackson,
1996) is associated with action. Someone may possess the cognitive
capacity, affective values, and physical skills to perform a given task (e.g.,
washing hands thoroughly before interacting with patients in a clinic), but
whether that person possesses the will, desire, drive, level of effort, mental
energy, intention, striving, and self-determination to actually perform the
task at the highest standards possible remains an unanswered question
(Gawande, 2007).

The conative domain focuses on conation or the act of striving to
perform at the highest levels. Despite the obvious importance of this type
of learning outcome, the literature on higher education teaching, learning,
and assessment is practically uninformed by consideration of the conative
domain. The roots of conation can be traced all the way back to Aristotle
who used the Greek word ‘orexis’ to signify striving, desire, or the
conative state of mind. Kolbe (1990) contrasted the cognitive, affective,
and conative domains as illustrated in Figure 22.

Cognitive Affective Conative
* To know * To feel * Toact
* Thinking * Feeling * Willing
* Thought * Emotion * Volition
* Epistemology e Esthetics * Ethics

* Knowing  Caring * Doing

Figure 22: Comparison of cognitive, affective, and conative domains
(Kolbe, 1990)
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Given the increasingly global nature of competition (Friedman, 2005), the
higher education graduate of the 21st Century can ill afford to enter the
world of work without the opportunity to develop expertise across all four
domains of learning. Figure 23 illustrates a comprehensive array of the
learning domains that every college or university graduate should possess.

.
Cognitive
Capacity to Think,
Problem-Solve, and
Create

Affective Conative
Capacity to Value, - Capacity to
Appreciate, » Act, Decide,
and Care and Commit
et
+*
Psychomotor

Capacity to Move,
Perceive, and Apply
Physical Skills

Figure 23: Comprehensive learning outcomes for 21st Century college
graduates

Unfortunately, very few institutions of higher education collect
evidence that their graduates leave their institutions with comprehensive
achievement across the four domains. The National Center for Public
Policy and Higher Education, an independent, non-profit, non-partisan
organisation, compiled a report titled Measuring Up 2000: The State-by-State
Report Card for Higher Education, which found that data relevant to state-by-
state comparisons of higher education institutions was widely accessible
with respect to preparation, participation, affordability, completion rates,
and benefits, but data related to learning was simply unavailable.
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The role of learning assessment

Regardless of the field or discipline, there is a set of meta-outcomes that
cut across the four domains. The following list, while not exhaustive,
suggests the scope of these outcomes:

* accessing and using information
* communication skills using multiple media
* demonstrating understanding accompanied by deep reflection

* applying rules and procedures to structured and unstructured
problems

*  being creative

* thinking critically

* making sound judgments

* problem solving

* being committed to life-long learning

* exhibiting intellectual curiosity

* proactively seeking to extend knowledge in one’s discipline

* exhibiting ethical behaviour.

Meta-outcomes of this kind will not be achieved in higher
education unless they are assessed. This conclusion is supported by strong
evidence that if something is not assessed in higher education, then it is
not learned (Bain, 2004). The bottom line is that assessment drives
learning (Oosterhof, Conrad, & Ely, 2008). Perhaps it is just human
nature, but university students choose to focus their study efforts on the
things on which they know they will be tested and graded. Most students
quickly come to recognise that they can get good grades by cramming for
tests and then quickly forgetting what they have memorised to allow
themselves to focus on other pursuits. Most teachers are familiar with the
typical questions asked by undergraduate students in higher education
courses such as ‘Are we responsible for knowing that material?’ or ‘Is this
content going to be on the test?’

Teachers recognise the desire of students to focus their study efforts,
minimal as they are, on accumulating the ‘knowledge’ that will be tested,
and in far too many cases, instructors give into these wishes rather than
pushing their students to achieve at higher levels.

When John Merrow, the producer of the Declining by Degrees was
asked what was the most shocking discovery he found when he was
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visiting various institutions of higher education across the USA for his

television documentary, he responded:
NOT that students are binge drinking, NOT that athletics is a
business, and NOT that most students don’t seem to have to work
very hard to get good grades, because we knew those things. What
came as a surprise was what one of our experts calls ‘the non-
aggression pact’ between professors and students. It amounts to an
unspoken compact: don’t ask too much of me, and I won’t expect
much from you. This allows the faculty members to concentrate on
what their institution values: publications, research and getting grants.
And it means that students get good grades and can float though
college with plenty of time for socializing, networking and other
activities. Few complain, even though to an outsider it’s pretty clear
that the emperor has no clothes. That came as a shock.

Ideally, university instructors should design their learning assessments as if
‘testing and grading are not incidental acts that come at the end of
teaching but powerful aspects of education that have an enormous
influence on the entire enterprise of helping and encouraging students to
learn’ (Bain, 2004, p. 150). But the reality is sadly otherwise. If we want
our university graduates to possess the 21st Century skills outlined above,
assessment must focus on these higher order types of outcomes (as
described in Chapter 7).

Accordingly, university and college instructors must devote much
more effort to the task of assessment because it is the lifeblood of good
teaching. This is no easy task. In the USA, a large percentage of entering
college students must enrol in remedial courses in mathematics, reading,
or composition (Atwell, Lavin, Domina, & Levey, 2006). There is ample
evidence that numerous students are graduating from high school without
the academic preparation required to engage in higher order learning and
assessment. When this fact is combined with the growing pressure on
faculty members in research universities to fund and conduct research and
on instructors in teaching universities and colleges to teach more students
with fewer resources, higher education certainly does seem to be
‘declining by degrees’ (Hersh & Merrow, 2005).

Are today’s postsecondary students Millennials or
Generation Me?

Although some people both within and outside academe are questioning
the assumed high quality of American higher education (Hersh &
Merrow, 2003), others are predicting that a new kind of student is

98



entering our institutions of higher learning that are extraordinary in the
technological sophistication and drive to achieve. Raschke (2002)
proclaimed that ‘Colleges and universities are about to be beset by a new
generation of learners whose skills and expectations derive from growing
up on the net’ (p.68). In recent years, much has been written in both
popular and scholarly literature about the generation of students entering
higher education today called by various monikers such as Generation ¥,
Millennials, and the Net Generation (Howe & Strauss, 2000; Coomes &
DeBard, 2004; Oblinger & Oblinger, 2005; Tapscott, 1998). Howe and
Strauss (2000, p. 4) who wrote ‘... today’s teens are recasting the image of
youth from downbeat and alienated to upbeat and engaged’ have
predicted that the Americans born between 1982 and 2000 constitute the
next ‘greatest generation’ that will out-achieve previous generations such
as the Baby Boomers (born 1943-1960) and Generation X (born 1961-1981).
However, the evidence for such optimism appears to be largely drawn
from surveys and focus groups conducted with young people living in
affluent suburbs, sometimes in the presence of their parents.

The results of the National Survey of Student Engagement (NSSE)
conducted by Indiana University paint a much less upbeat picture of the
current generation of college undergraduates than that of Howe and
Strauss (Kuh, 2001). Conducted every year since 2000 and involving
more than 600 colleges and universities in the USA, NSSE indicates that
undergraduate students are much less engaged in learning activities
known to foster academic achievement than expected by their professors
(Kuh, Kinzie, Schuh, & Whitt, 2005). The average university instructor
expects undergraduate students to be engaged in classes or labs 10-15
hours per week and out-of-class studying for another 25-30 hours per
week. This is not an unreasonable expectation, but the NSSE data showed
that 20% of students spend less than five hours per week studying, 25%
spend 610 hours per week, 48% spend 11-30 hours per week, and only
7% exceed the 30 hours per week expected by their teachers. Kuh, Laird,
and Umbach (2004) highlight five essential strategies for increasing
student engagement:

increasing student-faculty interaction

2. engaging students in active, collaborative learning activities
3. encouraging more achievement-oriented ‘time-on-task’ among
students

4. setting high academic challenge
3. providing continuous timely feedback. (p. 26)
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All of these strategies have implications for assessment, but especially the
last two. Unless teachers raise the level of the objectives they are trying to
achieve so that they encompass all four learning domains in their
assessments, students will not be compelled to become more academically
engaged. In addition, unless teachers are willing to become more engaged
in high quality teaching themselves, especially with respect to providing
continuous timely feedback through better assessment strategies, any
increased student interest in academic engagement will diminish quickly.

The imperative to focus assessment on the full range of learning
domains takes on even more significance when taking into account a more
realistic portrayal of today’s university students than the overly optimistic
one presented by Howe and Strauss (2000), Schooley (2005), and others.
Twenge, (2006) used empirical data collected over the past 50 years to
dismiss most of the optimistic claims about Millennial students, stating
that:

My perspective on today’s young generations differs from that of Neil
Howe and William Strauss, who argue in their 2000 book, Millennials
Rising, that those born since 1982 will usher in a return to duty, civic
responsibility, and teamwork. Their book is subtitled The Next Great
Generation and contends that today’s young people will resemble the
generation who won World War II. T agree that in an all-
encompassing crisis today’s young people would likely rise to the
occasion—people usually do what needs to be done. But I see no
evidence that today’s young people feel much attachment to duty or
to group cohesion. Instead, as you'll see in the following pages, young
people have been consistently taught to put their own needs first and
to focus on feeling good about themselves. This is not an attitude
conducive to following social rules or favoring the group’s needs over
the individual’s ... Our childhood of constant praise, self-esteem
boosting, and unrealistic expectations did not prepare us for an
increasingly competitive workplace and the economic squeeze created
by sky-high housing costs and rapidly accelerating health care costs.
After a childhood of buoyancy, GenMe is working harder to get less.

Whereas most other generational researchers have taken a cross-sectional
approach to their research wherein they distributed surveys to, or
conducted interviews with, members of different generations at the same
point in time, Twenge (2006) painstakingly analysed the results of studies
that involved school children, adolescents, and college students
completing well-designed, validated questionnaires in the 1950s, 60s, 70s,
80s, 90s, and the early 2000s. This enabled her to compare, for example,
the attitudes of the Baby Boomer generation expressed when they were

100



adolescents with the attitudes of GenMe expressed during their
adolescence. A sample of her findings derived from data collected from
1.3 million young Americans since the 1950s include:

* In 2002, 74% of high school students admitted to cheating whereas in
1969 only 34% admitted such a failing. (p. 27)

* In 1967, 86% of incoming college students said that ‘developing a
meaningful philosophy of life’ was an essential life goal whereas in
2004 only 42% of GenMe freshmen agreed. (p. 48)

* In 2004, 48% of American college freshmen reported earning an A
average in high school whereas in 1968 only 18% of freshmen
reported being an A student in high school. (p. 63)

* In the 1950s, only 12% of young teens agreed with the statement “I
am an important person” whereas by the late 1980s, 80% claimed
they were important.

* In the 1960s, 42% of high school students expected to work in
professional jobs whereas in the late 1990s, 70% of high schools
expected to work as a professional. (p. 78)

* Inarecent poll, 53% of GenMe mothers agreed with the statement
that a person’s main responsibility is to themselves and their children
rather than making the world a better place whereas only 28% of
Boomer mothers agreed.

We argue that regardless of whether you believe that the students entering
higher education are next ‘best and brightest’ generation or a generation
of layabouts who expect the world to be handed to them, authentic
e-learning provides important benefits for 21t Century students.
Authentic e-learning is especially powerful with respect to the role of
assessment in relationship to conative as well as cognitive, affective, and
psychomotor outcomes.

Assessment advances

Bain (2004) described how the best teachers in higher education focus
their teaching assessment activities on ‘critical thinking, problem solving,
creativity, curiosity, concern for ethical issues’ as well as ‘breadth and
depth of specific knowledge’ and the ‘methodologies and standards of
evidence used to create that knowledge’ (pp. 8-9). In addition, they use
assessment ‘to help students learn, not just rate and rank their efforts’

(p.151).
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Pellegrino, Chudowsky, and Glaser (2001) describe an assessment
triangle (see Figure 24) wherein: ‘the corners of the triangle represent the
three key elements underlying any assessment ... a model of student
cognition and learning in the domain, a set of beliefs about the kinds of
observations that will provide evidence of students’ competencies, and an
interpretation process for making sense of the evidence’ (p. 44).

Observation Interpretation

Coghnition
Figure 24: The assessment triangle (Pellegrino et al., 2001)

The cognition corner is based upon a theory of learning underpinning the
set of knowledge, skills, attitudes, and habits of mind to be measured. For
example, if a teacher subscribes to a constructivist theory of learning
(Fosnot, 1996), his or her assessments should focus on cognition related to
the production of original representations of knowledge as opposed to the
regurgitation of textbook knowledge. The observation corner refers to the
tasks or performances that educators design to provide evidence that
students have learned. The nature of this evidence should be linked to the
cognitive learning theory in such a way to support the decisions derived
from the assessment results. Employing the principles of constructivist
learning theory, a teacher is likely to observe the learner’s learning
through the analysis of tangible phenomena such as portfolios, products,
or performances. The wmterpretation corner ‘expresses how the observations
derived from a set of assessment tasks constitute evidence about the
knowledge and skills being assessed’ (Pellegrino et al., 2001, p. 48).

With a constructivist learning theory in mind, a teacher might
design a rubric that expresses levels of quality for the portfolio, product, or
performance being assessed (Miller, 2005). Online learning supports other
unique forms of alternative assessments such as electronic portfolios,
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discussion boards, and blogs (Oosterhof et al., 2008). In authentic
e-learning, the assessment is embedded within the learning design is such
as way that the traditional distinctions between learning and testing fade
away.

Obviously, no assessments are perfect, and all fail to some degree to
provide completely reliable and valid evidence of student learning. Some
inference is always required because assessments inevitably oversimplify
the full capacity students possess to perform across all four domains of
learning. As Pellegrino et al. (2001) clarify: ‘A crucial point is that each of
the three elements of the assessment triangle not only must make sense on
its own, but also must connect to each of the other two elements in a
meaningful way to lead to an effective assessment and sound inferences’
(p- 49). This implies the need for alignment, not just within an assessment
but between assessment and the other critical factors that define
e-learning.

Alignment is the key

The success of any learning design, including authentic e-learning, is
determined by the degree to which there is adequate alignment among
eight critical factors: 1) goals, 2) content, 3) instructional design, 4) learner
tasks, 5) instructor roles, 6) student roles, 7) technological affordances, and
8) assessment. Evaluations of traditional, online, and blended approaches
to tertiary teaching indicate that the most commonly misaligned factor is
assessment (Reeves & Hedberg, 2003).

Simply put, instructors may have lofty goals, share high-quality
content, and even utilise advanced instructional designs, but most
assessment strategies tend to focus on what is easy to measure rather than
what is important. Figure 25 illustrates the eight critical factors that must
be aligned within a learning design for it to be effective.

103



Nature of Objectives

< Lower order, discrete Hiaher order, general >
Nature of Content
4 One right answer Multiple perspectives >
Pedagogical Dimensions
< Direct instruction Problem-based learnina >
Learner Tasks
< Academic Authentic »
Instructor Roles
4 Focus on teachina Focus on learnina >
Student Roles
< Passive Orientation Active Engagement >
Technology Roles
4 Prepackaged static data Real world, real time data »
Focus of Assessment
< Measuring lower level cognition Assessing all four domains >

Figure 25: Critical factors in learning design alignment

Alignment within a learning design cannot be over-emphasised. If an
undergraduate course is designed based upon a constructivist learning
theory (Fosnot, 1996), the remaining factors must be in alignment with the
pedagogical design. A description of these factors follows.

Nature of objectives

The objectives of a learning course define the knowledge, skills, attitudes,
and intentions that students should develop as a result of participating in
that environment such as a course in Ecology. Objectives are ideally
stated as measurable outcomes ranging from discrete knowledge (e.g.,
students will be able to identify distinguishing properties of a ecosystem) to
higher order thinking (e.g., students will exhibit a robust mental model of
how climate change threatens the Amazonian ecosystem).

Nature of content

The information and data that encompass the subject matter to be taught,
studied, and learned are defined by the content accessible within a
learning setting. More often than not in undergraduate courses, content is
presented in highly structured formats such as textbooks, but content can
also be accessed in ill-structured, real-world formats such as original
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historical documents or scientific data from remote sensors. Indeed, the
increasingly ubiquitous nature of the Web means that the content within
an authentic e-learning course is for all practical purposes, limitless.

Instructional design

The overall arrangement of activities, resources, structure, and activities
that an e-learning course provides to promote learning is ideally organized
by an appropriate instructional design. Traditional instructional designs
found in higher education are focused on teacher talk (through lectures),
static content (through textbooks), and fixed assessment (through tests
secking one right answer). Such designs are commonplace, but the
evidence for the efficacy of these instructional methods is unacceptably
weak. Alternative instructional designs include authentic tasks, problem-
based learning (Hmelo & Evensen, 2000), project-based learning
(Markham, Mergendoller, Larmer, & Ravitz, 2003), and service learning
(Butin, 2005).

Learner tasks

The strategies used to engage students in meaningful learning are ideally
more authentic than academic. The NSSE studies (Kuh, 2003) point out
that students are often inadequately engaged by traditional academic tasks
such as writing term papers or cramming for multiple-choice tests of lower
level cognitive knowledge. By contrast, there is great potential for
undergraduate learners to be engaged by authentic tasks (Herrington &
Oliver, 2000) such as conducting real world inquiry (Fink, 2003).

Instructor roles

Traditionally, the instructor provides most of the learning support (e.g.,
scaffolding) that students require when they are engaged in learning.
Instructors accustomed to a didactic teaching approach wherein they
deliver pre-packaged information to students in the form of lectures and
assigned readings may struggle with the necessity of allowing their
students to grapple with the inevitable complexities of authentic tasks or
service learning. Bain (2004) describes how the best teachers surrender
some of their power as experts and become co-learners with their
students.
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Student roles

When students experience real world tasks, dynamic content,
collaboration, and the other components of an authentic e-learning
course, their roles inevitably change as they become actively involved in
the cognitive, psychomotor, affective, and conative learning domains.
Students accustomed to more passive roles in the college lecture hall may
initially resist the active requirements of authentic learning pedagogy.
Effective learning designs often require collaboration and teamwork, and
students who resist working in groups may balk at this. Resistance to
changing roles may be especially strong among the students most often
rewarded with high grades within the traditional teacher-text-test-centred

pedagogy.

Technological affordances

The cognitive tools, visualisations, simulations, role-playing games, and
other interactive resources provided by today’s Web 2.0 technologies are
impressive (Ebner, Holzinger, & Maurer, 2007), but they must be viewed
as secondary to instructional design. An affordance is the interaction
possibilities posed by objects in the real or cyber worlds. Thinking of
technology as a cognitive tool is an especially effective strategy in higher
education (Kim & Reeves, 2007; Jonassen & Reeves, 1996).

Assessment strategies

The methods used to estimate student accomplishment of the course
objectives can range from formative to summative (Taras, 2005) and from
traditional to alternative (Wiggins, 1998). Historically, this has been one of
the weakest aspects of both traditional and innovative course design and
implementation in higher education (Shipman, Aloi, & Jones, 2003). In
most undergraduate courses, assessment and grading are usually based
upon multiple-choice tests or academic essays. In an authentic learning
design, assessment is based upon observations of student engagement and
analysis of artefacts produced in the process of completing the tasks.
Rather than using just one method, robust assessment requires the critical
analysis of multiple forms of evidence that learning outcomes have been
attained.
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Putting it all together

The failure to align these eight dimensions will undermine the successful
design and implementation of any learning course, regardless of whether
it is offered in a classroom, online, or via a blended model. The efficacy of
any one or a few of these factors cannot be evaluated in isolation from the
others.

Technology presents higher education with unparalleled
opportunities for rapid and radical change, but decisions about making
such changes should be made on the basis of painstaking instructional
design. The next chapter describes the practical aspects of designing and
producing authentic e-learning courses.
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Chapter 6

Designing and producing authentic
e-learning courses

Understanding and knowing the elements that are to be incorporated into
an e-learning course still leaves a teacher some distance from being able to
design the e-learning program itself. This chapter explores strategies by
which teachers can select and plan the various elements that are needed
to successfully create authentic e-learning courses.

Planning an e-learning course from scratch is usually the best way
to create an authentic learning experience for students, and this method
arguably has the best chance of success. However, it is possible to take an
existing course and give it an authentic ‘makeover’. This can often be
done without the need to write and create new resources, or indeed to
change much of the work that has gone into the original design.
Sometimes, all that is required is the reconceptualisation of the tasks that
students complete as they study the course, together with a revision of the
means of assessment. In this way, the existing course resources and
activities reside within a more purposeful task, and students can see
meaning in the activities because they will contribute to the creation of a
genuine product. As noted in Chapter 3, in any authentic learning design,
there may be a role for a podcast lecture, there may be a role for self-
assessed quizzes, and there may be a role for teacher-directed resources—
but in themselves, they are inadequate. An overarching intent of
authenticity is required.

Revising an existing course

Revising a course to include both authentic elements and existing
resources can be done quite effectively. For example, in a multimedia
project developed to teach statistics and research methods (described in
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Herrington & Standen, 2000), eight modules comprising 26 multimedia
lessons had been developed in an extensive package for teaching statistics
and research methods in a business degree. The resulting ‘electronic
textbook’ had some advantages over traditional lectures and tutorials, but
formative evaluation showed it did not really solve a major problem of the
course: that the technical material was boring when studied in isolation
from its application, and students lacking work experience could not make
connections. The trial revealed no improvement in students’ motivation to
work through the many steps needed to understand the material.

An authentic task and assessment were created for the course.
Instead of systematically working through lessons, students were given a
summer job with Acumen Research to undertake research for a client, a large
bank. Resources, and a folder containing information on the project were
provided in their office at Acumen (Figure 26).

Jo and Chris

A,Gw.wbh\

welcome ta Acumen. For your
first days here | have 3
assignments. You could start
with Personsl Finance. If you
need help, Took in the manuals
on the cabinet.
Hsve fun,

Riley B. Rhades
PMansaer

Figure 26: The office interface for statistics and research methods
(Source: Peter Standen & Jan Herrington, Edith Cowan University)

The folders on research and statistics on the filing cabinet are the
original multimedia lessons. Students no longer need to laboriously make
their way through them—but refer to them as they wish to supplement
learning from other sources to complete the project. In pairs, students
design and conduct a research study for the client using data, which has
been ‘collected’ by a group of telephone surveyors employed by the
research agency. The data are downloaded, analysed in a standard
statistics package, and written up. The report is assessed by the teacher
authentically, in the same way its real-world counterpart would be.
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Rather than completely removing these multimedia lessons from
the course, instead, a real-life context and meaning was provided to the
learning that the students were required to do as they worked with the
program. Learning of theory was driven by the need to use it.

Revising with existing content

The content and resources of any course can be retained for use by
students as they solve authentic problems. It is not necessary when
revising a course to completely start from scratch, as many existing
elements can be used as useful resources. The existing course can be
reviewed against elements of authentic environments and tasks, as
described in Chapters 1 and 2. Elements that are lacking can then be
designed for the course as required.

The key to this approach is to ensure that the decision-making
about how and when to use these resources is principally left to students
themselves, rather than as directed by the teacher. The teacher’s role
becomes more supportive in suggesting appropriate resources at particular
times, rather than setting the scope, sequence and timing of the course
content in an inflexible manner.

Designing a new course

The elements of authentic learning described in Chapter 1 can be used
almost as a checklist to guide the design of a new e-learning course. Table
4 in Chapter 3, can also be used to gauge the authenticity of the
environment.

How might a teacher designing an online course apply such
principles? An example is given below.

Designing an introductory instructional technology
course

Imagine you have been asked to design and teach an introductory online
course on the use of the internet in education (Herrington, Oliver, &
Herrington, 2007). The principal aim of the course is to introduce
students to a wide range of online technologies and to promote
understanding of how they might be used in educational contexts.

One way to approach this challenge would be to list 12-15 different
web-based technologies (to correspond to the number of weeks in the
semester), and create weekly online lectures, tasks and readings on each.
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Topics and tasks could become more complex as the course progressed,
and three major assignments would be required at evenly spaced intervals
throughout the semester. This represents a typical pattern of teacher-
directed activities with little choice for students, an approach that is
arguably the most commonly found learning design for online courses.

An alternative approach, based on the authentic learning principles
described in this book, would be more student-centred, more engaging,
and designed around authentic tasks.

Authentic context

The first crucial consideration is to create an authentic context that
reflects the way the knowledge would be used in real life. This might
involve the development of a story or scenario that is capable of carrying
or instantiating all the concepts and skills associated with the course
curriculum. Suppose you decide to focus your course on the creation of a
web page, how could you incorporate a range of web technologies in a
realistic and pedagogically appropriate way?

You decide to create a scenario around a family reunion, due to
take place in the near future. Gapturing the ‘scene’ will enable you to
introduce students to web technologies in a realistic and meaningful way.
Suppose that the family is large, and a website is required to mark the
occasion and to focus all family members on the upcoming celebrations.

Authentic tasks

The most important decision for the design of your e-learning course is to
create authentic tasks for students to complete as they study the course.
Because you have established a meaningful and authentic context, design
of authentic tasks is usually readily achieved. Because of real life university
constraints that require you to set three assignments, rather than the one
complex task that you are planning, you need to divide the creation of the
family website into three (assessable) stages, but you can incorporate this
quite creatively into the scenario. The three tasks you set are:

Task 1: A distant cousin has written to you, telling you about a
planned family reunion, and asking if you would be able to
develop a family website. The first stage of the site is required
for a family reunion to be held in five weeks time. At the
reunion, you need to show a fully functioning website which
includes an appropriate interface, 6-10 main menu items with
pages, links to outside sites and several family photographs.
(Task due Week 5)
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Task 2: The family reunion was a huge success and you and your
cousin managed to acquire many useful resources to put onto
the site. For example, people have sent old home movies on
videotapes, audio recordings, recipes handed down from great-
grandmother, war histories, information about famous and
infamous ancestors, newspaper clippings, family trees, old
letters, telegrams, slide transparencies and many more relevant
existing internet links. Your next task is to include some of
these items into your webpage. As a further consideration, the
copyright of many of the items you receive is owned by outside
parties  (professional  photographs, newspaper articles,
television interviews, etc.), you need to include a page on your
website explaining copyright regulations and how you have
satisfied them. (Task due Week 10)

Task 3: The family is delighted at the progress of the web site and you
are receiving many emails, phone calls and letters almost on a
daily basis. The reunion has put many people in touch with
each other after many years and they are keen to keep contact.
You decide to add some communication elements to the site.
First, you decide to survey the family to find out how they
would like to communicate (create an online feedback form),
then based on that feedback, you establish a blog, a wiki on the
site, social networking spaces, discussion forums, chats,
podcasts and other participatory elements as required. (Task
due final week of semester)

While based on a scenario, students could create real, enduring sites to
suit their own needs. In this way, they create a genuine and useful product
rather than learn weekly set topics without reference to how the
technologies might be used in the real world.

Expert performances and the modelling of processes

To create a product such as the one that is required through fulfilment of
these tasks, students need access to expert performances and the
modelling of processes. Who are the experts in this situation? Because of
the nature of the tasks, experts can be thought of as those people who
have successfully completed this kind of task before. In creating the
learning design, you could give students access to other websites and the
methods that have been used to create such sites. As teacher, you can also
model the process of developing a website yourself in an online tutorial.

112



Students have the capacity to compare themselves to others in varying
stages of expertise.

Multiple roles and perspectives

In any complex learning design, a single perspective such as that offered
through a text book or the teacher’s online ‘lectures’ is insufficient to
reflect the authentic nature of the task. It is important to provide the kinds
of multiple roles and perspectives that are available in real life challenges. While
a single textbook on creating web pages would be useful and informative,
it 1s insufficient. The affordances of the internet enable alternative
perspectives to be readily accessed through directed resources or search
engines, and online readings or specific databases can be targeted for
particular tasks.

Collaborative construction of knowledge

The authentic tasks in this e-learning course lend themselves to individual
endeavour, where students could use their own family histories to resource
the site. Nevertheless, this task allows collaborative construction of knowledge
through construction of web tools that could be used jointly, or through
collaboration on the entire course through the creation of a fictitious or an
historical site using wikis.

Opportunities for reflection

By allowing students to choose their own pathways through the tasks and
resources, rather than providing a single step-by-step approach, the
learning environment provides many opportunities for reflection. The social
nature of learning could be supported by participatory web
communications (e.g., on different aspects of the task, such as uploading,
interface design, authoring tools, etc.). Students could also keep a
reflective journal or blog to document their learning journey, enabling
them to reflect on action as well as i action (Boud, 2006).

Opportunities for articulation

Participatory functions of the Web (such as blogs, wikis, social networking
and forums) not only allow active reflection, but also provide opportunities
Jor articulation of students’ growing understanding of their work.
Formulating arguments or questions, and using the vocabulary of the
discipline area, help to strengthen students’ professional role in their
learning.
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Coaching and scaffolding

The role of the instructor changes in authentic learning designs fo coaching
and scaffolding—Tless the ‘sage on the stage’ and more ‘guide on the side’
(Laurel, 1993), or as ‘expert learner’ along with novice learners in a
community of learners. Rather than simplifying topics for students,
teachers should search for new ways to provide appropriate scaffolding
and support. There is no longer a need to focus specifically on content
and information, or on direct instruction about how to build a web site, as
these are available through rich resources and searching capacity within
the learning setting. Instead, the teacher is able to focus on support for
students at the metacognitive level.

Authentic assessment

Instead of assessing solely by essays, quizzes or examinations, the tasks
would be assessed using integrated and authentic assessment. The activities,
and the web site they produce, form the entire focus of the course, and it
is on those products that students would be assessed. Students working in
this example e-learning course would have a goal, and emerge with a real
and tangible product. They would become effective performers with the
knowledge they have acquired, and able to craft polished products.

Attending to tasks, resources and supports

Consciously attending to the nine principles of authentic learning is one
way to design an e-learning course. Another is to focus on the component
groups of tasks, resources and supports (Oliver & Herrington, 2001).
These three elements can provide a sound focus for the design of
authentic e-learning courses, and they are now described in more depth.

Learning tasks

Learning tasks (as described in detail in Chapter 2) reflect the kind of
problem professionals would face in real-life. The problem needs to be
chosen carefully to ensure that students will learn and apply the
knowledge and content required in the curriculum. The task needs to be
the central organising device for the students’ learning.

In authentic learning, there are particular forms which the tasks,
could take, and they are typically complex and ill-defined. They are
intended to be substantial problems designed to engage the learners in
ways that bring about the intended conceptual change. It is important to
remember that the purpose of an authentic task is to provide a meaningful
context for the planned learning in a discipline or subject. The task is
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intended to provide a means to enable learners to acquire a planned set of
knowledge and skills. For this reason, the task is seen as a means to an
end. The important outcomes from the learning problem are the skills
and knowledge acquired and this knowledge development is ideally
demonstrated through the successful completion of the task.

Learning resources

Alongside the learning tasks, the course setting needs to provide learners
with access to a variety of resources—the content—that can be used in the
completion of the tasks. Resources need to be selected, planned and/or
developed as appropriate to the task. These resources should not be
limited and should include links to outside sources and databases to
provide different perspectives and access to expert thinking. Textbooks,
other books and library resources may be recommended for use in
combination with web resources.

Learning supports

Supports need to be put in place to scaffold learning. The teacher’s role is
more coach than source of knowledge. Collaboration between students is
required or encouraged to enable them to support each other’s learning.
Technologies need to be put in place or suggested to help students explore
solutions, including participation in listserves, wikis, blogs and microblogs
to enable them to access and participate in worldwide discussion on
relevant issues. Authentic e-learning courses take learners beyond their
comfort zones and enable them to undertake activities that initially are
unfamiliar and can be quite daunting. For this reason, supports for
learners are crucial.

Framework of constituent elements of tasks, resources
and supports

Figure 27 shows the framework of the constituent elements, and through
overlapping circles, it suggests that each is not a discrete component in its
own right. It is interesting to note in Figure 27, the places where the
circles overlap and the elements of an e-learning course that might share
the features of two or more of the constituent elements.
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Figure 27: Constituent elements of authentic learning settings

In any learning setting, there are items that arguably feature aspects of
both learning tasks and learning resources, some that feature learning tasks
and learning supports, and similarly, learning supports and learning resources.
The usefulness of this distinction is illustrated below, when example
designs are explored in more detail.

Designing authentic learning tasks

The learning task is the starting point for the design and development of
an authentic e-learning course. The authentic task creates the context for
the planned learning experience and needs to be designed so that it
successful completion derives the scope and forms of engagement that are
needed to bring about the planned conceptual change. As has been
described, the best forms of authentic learning task are those that are ill-
defined, open-ended, quite complex and which lead to the development of
a useful product.

There are a number of different forms by which learning tasks of
this nature can be expressed. For example:

* As a problem, an open-ended task requiring an analysis, the
development of a solution strategy, and a solution process

* A project, the development of a product/artefact through a planning
and implementation process
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* An inquiry, an investigation of a topic or event through a purposeful
study based on a series of questions and the collection of data to
enable a conclusion to be drawn.

The development of appropriate authentic learning tasks is not an easy
exercise for many teachers. It usually takes considerable time to develop
the expertise needed to be able to design strong learning tasks capable of
supporting higher-order learning. Being able to incorporate all the
elements into a single task is a challenging process and one which is aided
considerably by previous experience in real world application of the
knowledge in question. Some of the difficulties associated with the design
of a powerful and enabling authentic task include:

* Choosing a task where successful completion involves all the forms of
learner engagement needed

* Choosing an appropriate degree of specificity. Providing enough
information to enable the precise intention of the tasks to be
understood whilst not constraining the learning process unnecessarily

* Designing a task where the outcome provides a product that will be
useful in its own right—there are many degrees of utility and the best
task leads to the product with the most valuable application

* Presenting the task in a way so that the learner clearly recognises what
needs to be known to successfully complete it but leaving space for the
learner to have to make their own decisions.

Learning outcomes

The starting point for planning the authentic learning task is a close
examination of the intended learning outcomes for the course of study. It
is important to align the desired outcomes of the course curriculum with
the authentic learning task. In particular, it is important to have learning
outcomes that are expressed in the form of learner capabilities rather than
in terms of content to be covered

For example, in a computer science course, the objectives of a unit
in computer programming might be described in a form that emphasises
the content and knowledge to be gained. For example:

At the end of this course, the student will have learned about:
e Data types

* Programming control structures
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* Data structures and sorting algorithms
* TFile handling routines

* Recursion.

These stated intended learning outcomes do not reflect a capacity to use
and apply this knowledge. It is likely that a closed book examination
would be amongst the best ways to measure the more limited achievement
of such learning outcomes rather than the authentic assessment required
for an authentic task.

Authentic e-learning tasks are best used in the context of courses of
study where the intended learning outcomes reflect students’ capabilities
to meaningfully apply what has been learned. Such courses are those
where it is intended that the learners will not only develop a knowledge
and understanding of the content but also the capacity to successfully
apply it to meaningful settings.

To be suited to an authentic e-learning context, the computer
programming course described above would need to have its intended
outcomes revised and expressed in terms of capabilities rather than
content covered. For example a better form would be:

At the end of this course the student will be able to solve programming
problems involving:

*  The choice and application of appropriate data types
*  The application of programming control structures
*  The use of appropriate data structures and sorting algorithms

*  Successfully implementing file handling routines with data checking
functionality

i Involving recursion where appropriate.

It is only when the course or unit is considered in terms of the meaningful
application or use of what has been learned that a successful authentic
task can be chosen as the basis for the learning activities.

Because an authentic task is normally large and complex, of
necessity, it will need be broken down into a series of smaller tasks by the
students. This decision-making is critical to the success of the task, and it is
crucial that it is the students, rather than the teacher, who first attempt to
perform this reflective role. However, learners can make choices that
might limit the capacity of the task to support their learning. They might,
for example, choose a very narrow focus, or choose a very simple solution
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and the learning experience might be limited. The teacher’s scaffolding
role is important here in ensuring that students do not feel completely
overwhelmed by the task, nor limit it to narrow outcomes that do not
support the intended learning.

There are three elements to the learning task represented in the
framework. The first element is the task itself as we have discussed above.
The other two elements are represented in the framework in the
intersection between task and resource (task-resource) and the intersection
between the task and supports (task-support) (these are illustrated in the
overlapping circles in Figure 28). Each of these elements needs deliberate
planning and selection.

‘Learning Task-Learning Resource’ elements

When designing an authentic task, a number of resources will be needed
by the learners to successfully complete the task. These resources are very
much task-dependent and need to be planned and developed as part of
the creation of the learning task. Consider, for example, an authentic task
that is set within a virtual company. The learning design will need to
provide students with access to the forms of resources a real company
might hold. This component of the framework describes these resources.

Teachers sometimes use fictitious companies and organisations as
the context for authentic problems. It is usually impractical to use the
resources of real organisations, because they will not be able to make the
necessary information public, so the resources need to be created from
scratch for the purpose of the learning task. Once developed, however, a
website or set of documents for a fictitious company or organisation can
be shared and reused. The generic nature of the information can make it
quite reusable for other learning purposes.

Other forms of resources that are developed for authentic learning
settings include case studies. In an authentic setting, if the teacher decides
to change the task, these contextualised resources will also typically need
to be changed.

‘Learning Task-Learning Support’ elements

As well as the task involving context-specific resources, there will usually
be some learning supports that need to be designed into the task
specification. In designing the task, it is important to consider strategies
that might be able to support learners through the difficult phases of the
project. Supports that can be developed as part of the task specification
might include:
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* Having learners work in collaborative teams

* Providing suggestions for breaking the task down

* Providing templates for the learner to complete aspects of the task
* Providing guidelines and strategies for a possible solution process

* Including feedback stages for the project.

All these supports need to be considered as part of the design of the
learning task. They are included to enable all students to make progress
with the task and can be varied depending on the needs of the students.
The task-specific nature of these supports means that if the teacher wishes
to change the task, many of these supports may also need to be changed.

The provision of appropriate supports for authentic learning is an
important component of the design process. The scope and extent of the
supports that are provided to assist students in the completion of the task
need to be planned carefully. The support to be provided will depend on
the nature of the learning outcomes being sought, the previous experience
of the students in this form of learning setting, and the difficulty and
complexity of the task that has been planned. Teachers also need to
monitor learner progress in the e-learning course in order to ensure
students are adequately supported.

Choosing authentic e-learning resources

As mandated in curriculum, higher education courses involve the
acquisition of particular forms of knowledge and the development of skills
and understanding. In any authentic e-learning course, an important
component of the design and development process is the provision of
access to the content and information that represents the knowledge to be
acquired. The learning task is intended to provide the context that will
enable the students to meaningfully engage with this content and
information.

The information and content provided to students in an authentic
e-learning setting can take many forms. These forms include:

* reference materials in both printed and electronic forms
* web pages and web sites

* primary sources of information, for example, government and agency
online materials

* online journals and publications
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* real life/workplace examples associated with the task.

In an authentic e-learning course, these resources are usually
provided for learners to reflect upon and use as they choose. Typically
more information is provided than is usually needed to provide learners
with valuable experience in selecting appropriate resources, and being
able to view and assess materials developed from different perspectives.
These resources are derived from the objectives of the course or unit, and
are often prescribed when the outcomes and objectives are set as a starting
point for the students’ research for the task.

‘Learning Resources-Learning Supports’ elements

In designing an authentic learning task, the teacher needs to consider the
knowledge and concepts that the learner will apply in the solution process.
An authentic e-learning setting should always include a range of
opportunities for the learners to develop the underlying knowledge and
skills needed for the successful completion of the authentic task solution.

In classroom settings, teachers can assist in the appropriate
development of learners’ knowledge and development through specific
activities. Similarly, in e-learning settings, learners can be directed to
online resources that can be used to develop this knowledge, for example
learning objects, tutorials and information sources with interactive
elements. In strongly authentic e-learning settings, learners are able to
discover and choose the information and knowledge they need to be able
to complete the task. Different learners will take different paths according
to their needs. These forms of flexibility greatly enhance learning
experiences. Learners with previous experience can get on with the
authentic task without having to spend unnecessary time covering content
that they are already familiar with. Learners with gaps in their knowledge
can address these areas as appropriate.

It is important that in completing the authentic task, the learners
are making sound decisions based on informed judgments. The e-learning
design needs to make obvious to the learners what underpinning skills and
knowledge are needed in the task solution. However, teachers do not
necessary have to ‘reinvent the wheel’ and develop these resources
themselves. There are many useful resources available as sharable entities
on the web. A search of the web will likely provide many more resources
that can possibly be used. The problem will inevitably be that there are
too many resources to choose from, rather than too few.

Once again, these resources tend to be independent of the task.
They represent the instructional elements associated with the content and
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would be the same irrespective of the task that is chosen and developed.
The important thing to note that it is the student who chooses the means
as required to complete the task, rather than the teacher who mandates
the necessary resources.

Planning learning supports

The framework in Figure 28 identifies three related forms of support that
need to be considered and planned when developing an authentic
e-learning course. We have discussed the first form of scaffold in the
description of the learning task (in the section ‘Learning Task-Learning
Support’ elements).

Most learners are incapable of solving a problem or undertaking an
investigation in a subject area which they know little about. Yet this is
precisely what authentic learning proposes that they do. In order to
enable learners to work beyond the realms of their existing capability,
authentic e-learning courses need to provide a variety of learning supports
in the form of scaffolds to facilitate the learning process.

In the description of the learning resources, we have discussed a
second set of supports, resource-supports, (in the section “Learning Resources-
Learning Supports’ elements) those associated with helping learners to acquire
the underpinning knowledge and skills in the subject area being studied.
These supports are not directly related to task completion. They relate to
the need to ensure the learner is adequately informed and skilled in the
subject matter that is needed for successful completion of the task.

For example, in a course seeking to develop students’ knowledge of
legal principles requiring students to ‘work’ in a fictitious company,
learners might need to know and understand some aspects of company
law. The authentic setting might provide learners with online tutorials to
enable them to develop specific knowledge and understanding. These
tutorials represent this second set of scaffolds—scaffolds for the actual
course content and information. In face-to-face classes, teachers will often
provide some directed teaching to scaffold knowledge acquisition, and
similarly in e-learning settings this expert knowledge can be provided.

Another set of scaffolds are needed to support learners generally,
represented by the third form of supports. For example, learners need to
be motivated and encouraged, and given feedback on progress in much
the same way as a mentor might in the workplace. These forms of support
can take a variety of forms and need to be planned when developing the
environment. Typical forms of general support for learning include:
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*  (Course schedules and timelines

* Teacher interventions

*  Online discussion forums

* Teacher feedback and monitoring of learning
*  Workplace mentors, buddies and peers

* Reflective journals.

Of course, many of these supports can be used in any type of learning
setting. They are not unique to authentic e-learning courses and are
typically provided in well-planned learning settings.

Knowing how much support to provide learners in authentic
e-learning is a skill that teachers need to develop. In instances where the
support is too plentiful and too specific, much of the value to be gained
from the authentic learning setting can be lost. Learners need to work at
times beyond their comfort zones and to take risks as they seek to develop
their solutions as part of the learning process. Too much guidance can
unwittingly limit the learning opportunities of the setting. The support
systems need to ideally assist students at the point of need at the
metacognitive level.

Framework for elements

Figure 28 shows example forms of task, resource and support in the
learning design framework described above, and demonstrates the
different elements that could be considered and planned in the process of
designing an authentic e-learning course.
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Figure 28: Constituent hybrid elements of authentic learning settings

Case study example

It is useful to illustrate the related elements of task, resources and supports
with references to a case study. This case is taken from the Employment
Consultant Skills Course developed by the Australian Flexible Learning
Framework. It showcases the various elements involved in the design of an
authentic e-learning course.

The aim of the course is to train employment consultants who can
assist people in the process of job secking. The course has been designed
for online delivery. Throughout the course, the learners are cast as
employment consultants working within a simulated employment service

called FobFill.
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The authentic task

In the module, Develop and Monitor Employment Plans, the authentic task on
which the learning is contextualised involves the development of an
employment plan for a client (Figure 29).

Employment Skills S

" Diary index > ‘ intranet | support resources

Diary index

Welcome to the JobFill
Employment Service
where you will be working
as an employment
consultant

MON: CHCES403A - Develop and
monitor employment plans

Use the diary to navigate
through your daily
appointments. Each day
represents a different
competency. Click on a tab
to select the competency
you want to work on.

This unit involves the development
and monitoring of plans relating to
job search and other activities
undertaken by a client (job seeker)
to achieve an employment outcome.

Figure 29: The authentic task for the module Develop and Monitor
Employment Plans (Source: Australian Flexible Learning Framework, ©
Commonwealth of Australia)

Task-Supports

The module has been designed with a number of task-supports to assist
the learners in the design and development of the employment plan.
When the development of an employment plan is undertaken for real life
clients, there are several stages in the process. In this course, the task has
been divided into three stages that mirror those conducted in a real work
place, each of which is guided by online activities and directions.

Figure 30 shows the three stages represented by entries in the diary
of the employment consultant. Through simple cues such as the
workplace diary, the online task-supports maintain the authenticity of a
workplace setting.
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Figure 30: The phases of the authentic task represented in the student’s
work diary (Source: Australian Flexible Learning Framework, ©
Commonwealth of Australia)

Task-Resources

Because the learning is set in a simulated workplace setting, there is a
need for task-related information and resources. The online setting
provides the learner with the kind of resources that one would expect to
find in the workplace. Figure 31 shows the online intranet for the fictitious
company.

JobFill intranet

JobFill intranet ¥

JobFill intranet

Click on a link to select the information or documents you require.

S ! = —
t Job seeker files Y Employer files Useful websites

e £~ iy —selu websfles
- 1 Q

‘ Policies and procedures &5 Forms

Figure 31: The task-related company intranet resource (Source:
Australian Flexible Learning Framework, © Commonwealth of
Australia)

Within this intranet, learners can view resources like the personal files of
all the fictitious jobseekers who are registered, employer files, policies and
procedures and company forms. For privacy and confidentiality reasons,
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it is not hard to see why these resources need to be fictitious rather than
real files from a real company.

Content and information resources

In learning to be an employment consultant, there is clearly a range of
general content and information about employment and people that the
consultant needs to know. Students themselves can locate much of the
general content and information that they will need to apply as they
undertake their authentic tasks. However, key resources can also be
provided in the online environment and included as part of the design
process (Figure 32). This material is not specific to the task and could be
sourced from many different locations.

support resources "

>

Within these resources you will find information and activities to build the skils and knowledge required by
employment consultants.

i
» Promoting employment services

Figure 32: The general content resources to support the authentic task