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Preface

Changing student profiles and the increasing availability of mainstream and
specialised learning technologies are stretching the traditional models of teaching
and learning in higher education. Web-based lecture technologies, for example, are
often associated with reduced lecture attendance, bringing their dominant position
within university culture into question; online collaborative and conferencing tools
enable students to communicate and collaborate from diverse locations freeing up
their need to come to campus; and the increasing use of mobile devices is changing
the design of teaching and learning spaces.

Research provides strong evidence of the potential of technologies to facilitate
cognition and learning. We also know that technologies do not work in isolation of
the broader curriculum and where technologies have been bolted on, rather than
integrated in a holistic way, students are in danger of an inferior learning experi-
ence. Hence, their use needs to be designed with awareness of not only their poten-
tial for facilitating learning, but with an understanding of their potential impact on
the whole learning environment.

This edited volume gives insights into how teaching and learning can be done
differently. It features current research exploring new theoretical models relevant to
the changing circumstances, examples of practice which capitalise on the potential
of technologies to deliver alternatives to the more traditional lecture-based model of
university teaching, and an examination of the challenges facing institutions in
transforming innovation into sustainable practice. We organised the chapters
included in this edited volume into four major parts: (1) theoretical consideration
for the twenty-first century curriculum, (2) case studies: moving beyond traditional
practice, (3) technological and pedagogical innovations influencing curriculum
renewal, and (4) sustainable practice in technology-rich environments.

The first chapter explores the imperatives of changing student profiles, the per-
vasive influence of technologies and the pressure to produce work-ready graduates
with more than discipline knowledge as consistent themes giving rise to new cur-
riculum models in the twenty-first century (Maree Gosper & Dirk Ifenthaler, Chap. 1).
In Part I, chapters address theoretical foundations for the development of curricula.
Chapter 2 explores many of the pedagogical options available to higher education


http://dx.doi.org/10.1007/978-1-4614-7366-4_1
http://dx.doi.org/10.1007/978-1-4614-7366-4_2

vi Preface

instructors that ensure multimodal resources and constructions are included in new
forms of pedagogy. It is argued that students are now able to explore new ways of
accessing and connecting content to multimodal forms of representation in order to
break away from text, time, and place (John G. Hedberg & Michael Stevenson,
Chap. 2). The next chapter examines how curriculum design needs to be influenced
by the effective development of virtual collaborative learning environments. It is
suggested to devise more adaptive, educationally focused teaching and learning
strategies which reflect the current realities of social Internet use (Stephen Quinton
& Matthew Allen, Chap. 3). Next, the Maori concept of Ako is used to explore the
reality of an open curriculum and to suggest a model for open education that is
defined less by technology and more by the structured social experience of educa-
tion (Stephen J Marshall, Chap. 4).

In Part II, chapters focus on case studies which move beyond traditional practice
of teaching and learning. In the first chapter of this part, authors present a theoretical
insight into research-based learning and teaching which integrates learning, teach-
ing, and research. The case study describes a curriculum for descriptive and infer-
ential statistics using the research-based learning and teaching approach and
provides reflections on further implementation of research-based learning and
teaching, including the adoption of new technologies to assist this important
approach of university education (Dirk Ifenthaler & Maree Gosper, Chap. 5). The
next chapter introduces an approach to address the changing needs of engineering
education. Shifts from instructors to orchestrators of learning, from passive students
to active students, from lower cognitive levels to higher levels, and to creative
learning communities are illustrated (Farrokh Mistree, Jitesh H Panchal, Dirk
Schaefer, Janet K. Allen, Sammy Haroon, & Zahed Siddique, Chap. 6). Chapter 7
provides insights on how to create and sustain an enterprise-based curriculum as an
alternative curricular model to educate instructional designers (Ana-Paula Correia,
Chap. 7). Next, the interteaching approach is introduced which shifts the focus from
lectures to tutorials. The case study describes the implementation of interteaching in
a second-year psychology course, exploring the impact for both students and staff
(Mandy Kienhuis & Andrea Chester, Chap. 8). The case study reported in Chapter 9
reports a blended learning approach using situated learning to redesign the curricu-
lum of cell, plant, and microbiology courses in a first-year science programme.
Findings indicate efficiencies and heightened motivation for both staff and students
(Danilla Grando & David Santandreu Calonge, Chap. 9). In the final chapter of this
part, the case of Chiropractic instructors who changed the curriculum for their
second-year undergraduate students by integrating case-based learning in a multi-
media format is reported. The media annotation tool positioned the case videos into
an active environment requiring small group and scaffolding activities to stimulate
clinical thinking (Meg Colasante, Amanda Kimpton, & Jennifer Hallam, Chap. 10).

In Part III, chapters address technological and pedagogical innovations influenc-
ing curriculum renewal. In first chapter of this part, three common ways in which
students are helped to make connections between their university learning and their
more practically oriented learning are discussed: work integrated learning, inquiry-
based learning designs and simulations. Then, rich media technologies are addressed
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which can link university classrooms with sites of professional practice (Barney
Dalgarno, Gregor Kennedy, & Alan Merritt, Chap. 11). The next chapter presents a
combination of technological and pedagogical advances. This techno-pedagogy is
fostering a transition from the traditional learning management system model to a
more integrated social learning network (Benjamin E. Erlandson, Chap. 12).
Chapter 13 investigates the characteristics of effective podcasting in an educational
psychology class. It is argued that when podcasts are used as primary method of
instruction, there is a need to address students’ perceptions of lecturer intent (Penny
Van Bergen, Chap. 13). Next, an overview of research issues related to digital game-
based learning with an emphasis on its application in formal education settings is
provided (Hercules Panoutsopoulos, Demetrios G. Sampson, & Tassos Mikropoulos,
Chap. 14). Chapter 15 explores changing conceptions of learning brought about by
technological changes and opportunities, and examines more closely potentials of
video games for education (Dana Ruggiero, Chap. 15). Next, theoretical instruc-
tional design foundations are discussed that are helping revolutionise simulation in
the fields of aviation and healthcare (Jill E. Stefaniak, Chap. 16). The potential of
virtual worlds for higher education is addressed in the next chapter. The range of
challenges associated with implementing these environments into curricula is criti-
cally reflected (Helen Farley, Chap. 17). The final chapter of this part reports on the
results of a pilot of an e-portfolio tool involving different curriculum contexts across
two semesters. The need for e-portfolios to be embedded into appropriately designed
tasks is made evident through a mixed methods approach (Margot A McNeill,
Amanda, Parker, Andrew Cram, Chap. 18).

In Part 1V, chapters present sustainable practice in technology-rich environ-
ments. The first chapter of this part investigates art students’ experiences of inquiry
using technologies. The study emphasises that effective curriculum design requires
an “a priori” understanding of quality experiences of technology-mediated learning
(Robert A. Ellis, Chap. 19). The next chapter discovers common challenges faced
by innovators and explores ways that universities could become more active con-
tributors to sustainable curriculum change (Cathy Gunn, Chap. 20). Chapter 21
identifies challenges of an academic leader working to improve and sustain quality
learning and teaching in an information-rich environment (Judyth M. Sachs,
Chap. 21). The final chapter presents an adaptive model that embeds learning
technologies into pedagogical design at an early phase of curriculum renewal and
development. It demonstrates the processes and resources needed for a learning
design approach that integrates technologies into curricula for sustainable practices
(Judith P. Lyons, John Hannon, & Claire Macken, Chap. 22).

Without the assistance of experts in the field of curriculum design, the editors
would have been unable to prepare this volume for publication. We wish to thank
our board of reviewers for its tremendous help with both reviewing the chapters and
linguistic editing.

Sydney, NSW, Australia Maree Gosper
Melbourne, VIC, Australia Dirk Ifenthaler
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Chapter 1
Curriculum Design for the Twenty-First
Century

Maree Gosper and Dirk Ifenthaler

Abstract Changing student profiles, the pervasive influence of technologies and
the pressure to produce work-ready graduates with more than discipline knowledge
are three consistent themes giving rise to new curriculum models in the twenty-first
century. The new approaches are both exciting and challenging—exciting because
they offer new and enhanced opportunities for students to learn and challenging
because they are charting new territory which has implications for institutional
infrastructure, learning, and teaching. In this chapter we explore the imperatives for
change and set the context for the theoretical models, curriculum designs, and inno-
vations presented by the contributing authors.

Keywords Curriculum design ¢ Learning technologies ¢ Student diversity
* Graduate capabilities

1.1 Introduction

A necessary precursor to exploring curriculum designs for the twenty-first century
is to highlight that there is not a shared understanding of the notion of curriculum
by either theorists or practitioners in higher education. As a theorist, Grundy (1987)
frames curriculum as a way of organizing educational practices based on three ratio-
nales: product where the focus is on reproducing knowledge for a defined outcome,
practice which emphasizes the development of understanding in order to make
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judgments and apply knowledge, and praxis which focuses on critical reflection
with outcomes determined by the community of learners. Print (1993), on the other
hand, takes a more instrumental approach, offering three perspectives: curriculum
as experience, defined by a set of planned learning experiences encountered by stu-
dents; curriculum as intention, characterized by predetermined aims, goals, and
objectives describing what students should learn; and curriculum as a process,
emphasizing personal growth and self-actualization through experiential learning.

From a practitioner’s perspective the curriculum can be conceived of as a blue-
print of actions which includes the purpose (goals, aims), the content, learner needs,
learning activities, instructional processes and resources, assessment and evalua-
tions methods (Stark & Lattuca, 1997). A more recent study by Fraser and Bosanquet
(2006) revealed that conceptions held by practicing academics were influenced by
the epistemological and philosophical beliefs of individuals. Compared to the ear-
lier conceptions (Stark & Lowther, 1986), their conceptions are more inclusive of
both teaching and learning processes and encompass curriculum as being the struc-
ture and content of a subject or a whole program of study, students’ experiences of
learning, and a dynamic and interactive process of teaching and learning. While
recognizing variation is important as the various conceptions reflect and shape the
design of education for students (Cornbleth, 1990; Fraser & Bosanquet, 2006), we
have chosen to adopt the broadest possible conception of curriculum which is
reflected in Print’s (1993) definition of curriculum as:

...all the planned learning opportunities offered by the organisation to learners and the

experiences learners encounter when the curriculum is implemented. This includes those

activities that educators have devised for learners which are invariably represented in the
form of a written document (p. 9).

If we take a systems view of the educational experience, the curriculum both shapes
and is informed by the learning experiences of students and the outcomes set and
achieved. Biggs (2003) illustrates this through the 3P model comprised of presage,
process, and product factors which dynamically interrelate to define the learning and
teaching landscape. Presage factors relate to what the learner brings into the system and
the teaching context. Their predispositions in the form of prior knowledge and skills,
abilities, values, and expectations will all influence their learning. The teaching context
is defined by the ethos and values of the institution, the curriculum and teachers’ con-
ceptions of learning and teaching. Together these presage factors influence the learning
process and products (or outcomes) that emerge, which are then fed back into the cycle.
The cycles of influence within the system are such that curriculum design is informed
by desired outcomes (product); the expectations, needs, and aspirations of learners; as
well as our understanding of the factors that influence the learning process.

The interrelatedness of this model makes it highly responsive to societal change
and provides a way of framing the issues and imperatives that have shaped the new
curriculum models and pedagogies that are presented in this volume. Changing stu-
dent profiles, the pervasive influence of technologies and the pressure to produce
work-ready graduates with more than discipline knowledge are just some of the
themes to emerge that are influencing the nature and dynamics of presage, pro-
cesses, and products informing the design of the twenty-first century curriculum.
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1.2 Engaging a Diverse Student Cohort

The twenty-first century has brought with it an escalating demand for tertiary quali-
fication, and between 1995 and 2009, entry into degree programs on average has
increased by 25 % (OECD, 2007, 2011). With this increase, the student profile in
universities is far more diverse than that of ten or more decades past (Euler, 2010;
Fasuga, Holub, & Radecky, 2010; Ramos & Carvalho, 2011). A globally mobile
population has led to an increasingly multicultural student body, particularly in
those disciplines with a professional orientation (Cancela & Ayédn, 2010).
Universities are more international than they were in the 1980s, with over 50 % of
international students coming from Asian countries, most commonly from China,
India, and Korea and destined mainly for the United States, the United Kingdom,
Germany, France, and Australia (OECD, 2011). Lifelong learning, a popular con-
cept in the 1990s, has become a reality due, in part, to the changing nature of the
workforce giving rise to more mature-aged students seeking their first degree or
returning to up-skill or further their studies at postgraduate level (Chitiba, 2012).
The open education movement and widening participation agendas (OECD, 2007),
targeting those from nontraditional backgrounds, have introduced further diversity
in relation to the background, needs, and expectations of students.

With diversity comes a richness to the student cohort that is both exciting and
challenging. The richness comes from the multiple perspectives that students bring
to the learning environment. The challenges come in many forms—the diversity in
background and experiences arising from different cultural backgrounds, life, and
professional experiences; prior knowledge and academic experiences; and attitudes
and beliefs about learning and teaching. Another is balancing competing priorities
with the tension between paid employment and work being one of the most signifi-
cant factors impacting the relationship between students and their studies (Baron &
Corbin, 2012). Evidence of this can be seen in an Australian study by James, Krause,
and Jennings (2010) which revealed that 61 % of full-time students in 2009 were in
paid employment for around 13 h per week and two thirds were working to support
their basic needs.

How are institutions and teachers responding to these and other challenges aris-
ing from students’ changing circumstances? One avenue has been through the adop-
tion of digital technologies. A classic example is the pivotal role that web-based
lecture technologies (Gosper et al., 2010), learning management systems, and vari-
ous other tools have played in responding to requirements for more flexible learning
environments. An outcome has been the development of online and blended cur-
riculum models which combine face-to-face lectures and tutorials with online
resources, communication, and collaboration opportunities (Lefoe & Hedberg,
2006). More recently, mobile and Web 2.0 applications (e.g., social networking,
tagging, RSS feeds) have added richness and vitality to online and blended learning
designs, offering enhanced learning opportunities for students to form communities
of practice and not just to consume and interact but to truly construct knowledge in
a collaborative environment (Oliver, 2007).
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Oblinger’s reminder that “it is not the technology that is most important but the
activity it enables: the activity, not the technology, is what advances learning”
(Oblinger & Oblinger, 2005, p. 74) still holds true. Understanding students’ experi-
ences and managing their expectations are integral to the provision of an effective
and engaging curriculum. However, the complexity and diversity of the student
cohort is such that we need to be wary of the generalizability of popular assump-
tions about students. Take for example the generation of students born after 1980,
commonly referred to as the Net Generation. The homogenous nature of their expe-
riences of technologies has come under question (Kennedy, Judd, Churchward,
Gray, & Krause, 2008), reminding us of the need to make a more contextualized
evaluation of student characteristics. For instance, is it the case that the early attribu-
tions of digital and visual literacy, comfort with social and networked media, incli-
nation towards collaboration, and preference for use of the internet for research over
the library (Oblinger & Oblinger, 2005; Prensky, 2001b) still hold? Are the claims
of digital literacy in everyday life not translating into academic literacy still relevant
to the net generation and indeed those generations before and after (Oblinger &
Hawkins, 2006)?

Research on students’ experiences and expectations of technologies in universi-
ties certainly indicates their expectation is for technologies to be integral to the
university experience, whether for accessing information, interacting with content,
communicating and collaborating with teachers and peers, or creating and present-
ing ideas (ECAR, 2010; Gosper, Malfroy, & McKenzie, 2013). Nevertheless, stu-
dents are quite strategic about their preferences for and uses of technologies with
some disparity emerging between the technologies used for everyday life and those
for learning. For instance, even though popular in everyday life, there is a reluctance
to use social networking tools for learning (Gosper et al., 2013; Jones, Blackey,
Fitzgibbon, & Chew, 2010; Madge, Meek, Wellens, & Hooley, 2009) which may be
due to a lack of exposure to their potential, concerns of privacy and confidentiality,
or a desire to maintain a divide between personal and learning spaces. With time,
experiences and attitudes will change; however, this only goes to reinforce the need
to monitor the student experience (Kuh, 2003).

The strength of changing student profiles as a force for change is evident in the
new designs presented in this volume, as is the role of technologies in facilitating
innovation and change. Collis and Gommer (2001) maintain that there comes a
point where we cannot stretch the existing models and practices any further to
accommodate the changes taking place, and a more comprehensive reconceptual-
ization of the curriculum becomes necessary. Have we reached that point?

The new models and designs that are presented in this volume are examples of
more wholesale curriculum change, many as a direct response to changing student
circumstances. Kienhuis and Chester (Chap. 8) found that the introduction of more
resources and flexibility into a traditional teaching/lecture model was not sufficient
to engage students, prompting the development of a new Interteaching model which
reversed the role of lectures and tutorials. Erlandson (Chap. 12) along with Quinton
and Allen (Chap. 3) propose that the philosophical foundations of social networking
technologies are fostering a transition from the traditional learning management
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system model to a more integrated social learning network. The network is more
able to engage students and enable them to take ownership over the learning pro-
cess. Marshall (Chap. 4) proposes that the emergence of open education resources
is best matched with an open approach to curriculum design. He suggests a model
based on the Maori concept of Ako which is defined less by technology and more
by the structured social experience of education. Hedberg and Stephenson (Chap. 2)
urge us to capitalize on the power of new technologies to support simultaneous
delivery of multiple topics and learning activities by exploring new pedagogical
options that break away from linear and time-constrained pedagogies.

1.3 Enabling Graduate QOutcomes

How do we design curricula to prepare graduates for an uncertain world, equip them
with the knowledge and skills of their chosen profession and give them a competi-
tive advantage in a globalized and competitive workplace? These issues are emerg-
ing as significant challenges for universities and teachers of today.

Placed within the broader university context, these issues can be linked to the
teaching of graduate capabilities (Andrews & Higson, 2008; Barrie, 2004; Cranmer,
2006). Otherwise known as graduate attributes, capabilities gained popularity in the
1980s and 1990s in the United Kingdom in response to employers’ criticisms of
universities for failing to develop the skills of employability (Brew, 2010).
Stephenson and Yorke (1998) maintained that capable graduates:

...not only know about their specialisms; they also have the confidence to apply their
knowledge and skills within varied and changing situations and to continue to develop their
specialist knowledge and skills long after they have left formal education...Taking effective
and appropriate action within unfamiliar and changing circumstances involves ethics, judg-
ments, the self-confidence to take risks and a commitment to learn from the experience
(p-3).

With the advent of the new millennium, the focus of employability has been
extended to include lifelong learning, preparing for an uncertain future, and acting
for the social good (Bosanquet, Winchester-Seeto, & Rowe, 2010), imperatives mir-
roring UNESCO Declaration on Higher Education for the Twenty-First Century
which sets out the role of universities to (UNESCO, 1998):

...enhance their [students’] capacity to live with uncertainty, to change and bring about
change, and to address social needs and to promote solidarity and equity; ....preserve and
exercise scientific rigor and originality, in a spirit of impartiality, as a basic prerequisite for
attaining and sustaining an indispensable level of quality; and ..... place students at the
centre of their concerns, within a lifelong perspective, so as to allow their full integration
into the global knowledge society of the coming century.

For universities, the issue is not so much in defining capabilities as in their teach-
ing. Expectations of graduates are relatively similar throughout the world (Barrie,
2004; Chalmers & Partridge, 2012). Even though academics may accept the rele-
vance of graduate capabilities, many lack the confidence to teach and assess them,
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particularly the higher-order capabilities of critical thinking and creativity (Hanke,
Ifenthaler, & Seel, 2011; McNeill, Gosper, & Hedberg, 2012) and more broadly,
those not closely tied to discipline knowledge (de la Harpe et al., 2009). Because
higher-order capabilities are integral to the research process, research-based learn-
ing designs linking research, teaching, and learning (Ifenthaler and Gosper, Chap. 5)
offer a solution that may be appealing due to their strong research orientation.
Integrating the teaching of graduate capabilities into the curriculum can be concep-
tualized at three levels (Cranmer, 2006):

» Total embedding where skills have low visibility in the curriculum, are not taught
in context, and have no explicit assessment.

» Explicit embedding and integration where skills are highly visible, taught in con-
text, and have explicit assessment.

e Parallel development taught outside the academic program, often by a careers
office. Characteristically they are bolt-on development with limited contextual-
ization and separate assessment.

Cranmer (2006) maintains that in comparison to total embedding and parallel
development, the impact of explicit embedding in the curriculum is far higher.
Furthermore, work-integrated learning models involving employers in the design
and delivery can provide a structured experiential approach (Kolb & Kolb, 2005).

The more purposeful integrated and experience-based approach can be seen in a
number of models presented in this volume. Although the designs variously draw on
principles from well-established approaches to design (e.g., experiential learning,
inquiry case-based and problem-based learning), what sets them apart is the use of
technologies to bridge the theory-practice divide and bring new levels of authentic-
ity, collaboration, and connectedness to the learning experience. The role of tech-
nologies has been pivotal in providing the leverage to explore and implement new
approaches. Web 2.0 technologies in particular, which enable users to both consume
and create content, often for sharing, have played a significant role in many of these
designs (Churchill, 2007).

The personalized engineering curriculum designed by Mistreee and colleagues
(Chap. 6) is underscored by principles of experiential learning. Working within dis-
persed environments supported by Web 2.0 technologies, their design offers authen-
tic opportunities to facilitate self-determined motivation and metacognition. Farley
(Chap. 17) provides insights into how virtual worlds can provide students with more
authentic learning experiences that more closely replicate real life contexts through
the provision of credible tasks and activities. In the teaching of chiropractic clinical
thinking, Colasante and colleagues (Chap. 10) transformed case-based learning
through the introduction of interactive media annotation platform (MAT). A holistic
approach was taken to position the case videos into an active environment requiring
small group and scaffolding activities to stimulate clinical thinking. Delgarno and
colleagues (Chap. 11) discuss the use of rich media such as video conferencing, web
conferencing, and mobile video traditional to enhance traditional approaches to
practice-based education (e.g., work-integrated learning programs, inquiry-based
learning designs, and simulations). By connecting university classrooms to sites of
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professional practice, they maintain that students are helped to make connections
between their university learning and their more practically oriented learning.
To ensure students can meet current and future workforce needs and have seasoned
problem-solving skills, Grando and Calonge (Chap. 9) have developed digital wet
laboratories as a means of providing reality-based experiences which engage them
in and outside the classroom. Finally, in a step beyond more traditional forms of
experience-based education, Correia (Chap. 7) presents an enterprise-based curricu-
lum in which students are partners of a working enterprise, called Learning Design
Solutions. This approach was in response to employer demand for work-ready grad-
uates able to be entrepreneurial, think critically solve problems, and show initiative.

1.4 Facilitating Cognitive Processing

Technologies in some form have always been integral to learning and teaching in
higher education. Beginning with print technology, we have witnessed a progres-
sion through multimedia technologies, computer-based instruction, teleconferenc-
ing and broadcast technologies, to interactive multimedia and internet-based
technologies (Taylor, 2001) which have undergone their own evolution from the
information focus of Web 1.0 through to the collaborative and networked focus of
Web 2.0 (Behrendt & Zeppenfeld, 2008; Oliver, 2007) and more recently to Web 3.0
(Ifenthaler, 2012).

Established in 2002, the NMC Horizon Project (http://www.nmc.org) has in their
yearly reports identified and described the emerging technologies with considerable
potential for education. A number of these appear in this volume, namely, Web 2.0,
RSS and social networking technologies, personal learning environments, virtual
worlds, digital games, immersive simulations, podcasts, ePortfolios, conferencing
and collaborative media, and annotated video.

Even though the literature offers many examples of innovative uses of technolo-
gies, in practice, Maor (2006) suggests a tension between technology and pedagogy,
with academics often unsure of how to effectively design and implement new
approaches. When time is scare and resources for innovation and support hard to
come by, it is easy to default to making decisions based on one’s own conceptions
of teaching, the availability of technologies and comfort with their use. The inherent
danger in this is that it can be self-limiting, leading to impoverished curriculum
designs which fail to capture and retain the imagination of students.

This leads to the persistent question of which technologies to use and for what
purpose? Ellis and Goodyear (2010) suggest the starting point is with an under-
standing of cognition and learning: “When teachers do not focus on the develop-
ment of student understanding and have poor conceptions of learning technologies,
they tend to use e-learning as a way of delivering information bolting it on to course
design in an unreflective way” (p. 104).

In an aligned curriculum, aims, outcomes learning activities and assessment
strategies are all in tune with each other. As Abel (2007) points out, if the aim is to
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assess higher-order thinking, then activities and technologies must be aligned
accordingly. Understanding complex concepts, for example, can be facilitated by
the use of simulations (de Jong, 1998; Ifenthaler, 2009), spreadsheets and relational
databases (Jonassen, 1999), as well as games (Eseryel, Ge, Ifenthaler, & Law, 2011;
Ifenthaler & Eseryel, 2013; Ifenthaler, Eseryel, & Ge, 2012). Remembering and
understanding factual and simple conceptual knowledge is best achieved with activ-
ities that exhibit clear objectives, sequenced exercises, and immediate feedback
(Fletcher-Flinn & Gravatt, 1995; Ifenthaler, 2010, 2011; Kulik & Kulik, 1988). In
practice, alignment is rarely unilateral, rather it is multifaceted in the sense that an
activity can be associated with multiple outcomes and processes. Simulations and
multiplayer games, for example, can be used to develop lower-order factual knowl-
edge for understanding and remembering through to the higher-order planning,
judgment, and reasoning necessary for solving complex problems (Ang, Avni, &
Zaphiris, 2008; Prensky, 2001a), thus reinforcing the need for a clear understanding
of intent in order to ensure aims, outcomes activities, and technologies are effec-
tively aligned.

The link between activity and technologies is consistent with the notion of com-
puters as cognitive tools (Jonassen & Cho, 2008), whereby the cognitive processing
requirements are matched with affordances of technologies. The significance of this
for curriculum design is that it refocuses the choice of technologies back on the
learner and the learning process, rather than on the technologies and their availabil-
ity. Paas, Renkl, and Sweller (2003) have found that if learning activities and the
technologies in use engender processing requirements that are not within the capa-
bilities of the learner, then an unmanageable cognitive load can be imposed, with
the consequence of poor learning. It then follows that the capabilities of the learner
ought to be more clearly articulated in the curriculum design process. The MAPLET
Framework which focuses on the development of expertise and makes explicit links
between teaching aims, cognitive processes, learner expertise, and technologies
provides a model for achieving this (Gosper, 2011).

The revised version of Bloom’s Taxonomy of Learning Outcomes (Anderson
et al., 2001) shown in Table 1.1 makes the distinction between knowledge types
(factual, conceptual, procedural, and metacognitive) and cognitive processes
(remember, understand, apply, analyze, evaluate, and create). The two-dimensional
representation becomes a useful tool for analyzing and mapping aims and outcomes
against knowledge and processes. Bower, Hedberg, and Kuswara (2010) have used
the Framework to conceptualize Web 2.0 learning designs. However, the challenge
comes when designing activities as we move from the lower-order learning in the
top left-hand corner to the higher-order learning in bottom right. This comes from a
lack of understanding of how to design activities and assessment tasks for this type
of learning, and there is a tendency towards addressing the easier and less demanding
outcomes (Race, 2006; Shephard, 2009).

In practice, when addressing higher-order capabilities, although intended learn-
ing outcomes may be well articulated in curriculum documents, the activities and
technologies used to facilitate learning and assessment are not necessarily well
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Table 1.1 Revised Bloom’s taxonomy (Anderson et al., 2001)

The The cognitive process dimension
knowledge
dimension Remember| Understand Apply Analyse Evaluate Create

Factual

knowledge T

Conceptual
knowledge

Procedural
knowledge

Metacognitive ~
knowledge

aligned (McNeill et al., 2012). The advent of Web 2.0 tools may change this
(Ifenthaler, 2012). With their capacity to support networking and collaboration
(Choy & Ng, 2007; Johnson & Levine, 2008) and reflective practices (Churchill,
2007), they provide the capability to facilitate and capture the processes and outputs
of higher-order learning, particularly as related to the metacognitive capability and
the analytical, critical, and creative skills. ePortfolios (McNeill, Chap. 18) have
been shown to be particularly useful as a tool for students to capture and display
their development of expertise in a wide range of skills and knowledge, whether
specific to their discipline or more broadly applicable graduate capabilities.

As technologies become more sophisticated, and the teaching and learning con-
text more diverse, we are witnessing a more nuanced approach to integrating tech-
nologies into the curriculum, particularly in relation to intent, purpose, knowledge
type, and processing activity. Many of the contributions in this volume have taken
this step, linking their use with specific knowledge types and processes. Van Bergen
(Chap. 13) found that the effective use of podcasts in her context hinged on the
provision of choice for students and a clear understanding of the lecturer’s intent;
purpose built podcasts for the development of procedural skills were more widely
accepted than automated recordings of lectures. In a similar vein, Panoutsopoulos
and colleagues (Chap. 14) explore the use of digital games to facilitate active learn-
ing processes, Stefaniak (Chap. 16) links the active engagement of players in
immersive simulations with complex problem-solving processes, and Ruggiero
(Chap. 15) explores the potential of video game creation as a way of linking
problem-solving strategies to gaming strategies. Ellis (Chap. 19) introduces the ele-
ment of space as a further consideration when aligning curriculum elements. In a
blended environment where students integrate ideas presented in class with online
discussions, he found close associations between students’ perceptions of the learn-
ing space, how students approach the task, learning technologies, and academic
achievement.
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1.5 Closing Comments

In this volume we have attempted to prompt reflection on curriculum models for the
twenty-first century. We have explored the imperatives and issues that are giving
leverage for change and shaping the emergence of new curriculum designs. It may
be useful at this point to reflect on the past in order to better understand the implica-
tions of these changes for the future. At the close of the twentieth century, Toohey
(1999) identified five approaches to curriculum design prevalent in universities,
each underscored by particular philosophical and epistemological perspectives.
By far the most common was a traditional discipline-based approach giving pri-
macy to a structured approach to the development of discipline-based knowledge
and skills. The other four, in no particular order of uptake, are a performance- or
systems-based approach seen in competency-based education, a cognitive approach
with a focus on the development of intellectual abilities, an experiential or personal
relevance approach giving students some say in the skills and knowledge they
would like to acquire and the context in which they are explored, and a socially
critical approach seeking to develop a critical consciousness in students and moti-
vation for change. Whether these approaches are still relevant in the more global,
technology-rich, and networked world of the twenty-first century is open for ques-
tion. It may be the case that a combination of several approaches could help in
negotiating the delicate balance between responding to the changing needs and
expectations of a diverse student body while at the same time fulfilling the require-
ments articulated through statements of graduate outcomes. Indeed, many of the
new models and designs discussed can be seen to be a fusion of two or more
approaches which may tempt us to question whether the introduction of more
socially critical approaches can assist in preparing students for an unknown future.
Can the integration of more experiential and personal relevance approaches help to
engage students, break down the theory to practice divide, and increase their com-
petitiveness in a global workforce? Or, by introducing cognitive approaches are we
better able to scaffold the development of a full range of graduate attributes from
lower to higher-order outcomes?

Transformational change takes time, is multidimensional, involving individuals
and organizations (Fullan, 2001; Scott, 1999), and is best achieved when there is
evidence about the benefits of the innovation (Nicol & Draper, 2009). The contribu-
tions chosen for this volume provide such evidence, giving insights into the trans-
formational changes that are possible or already taking place through the judicious
application of learning technologies. We have attempted to move beyond specula-
tion and rhetoric by providing working models and designs that have been evaluated
for their strengths and weaknesses and the implications these have for sustainable
practice. In addition Sachs (Chap. 21) has captured an institutional-level perspective
of the imperatives, issues, and implications for sustainable practice, while Gunn
(Chap. 20) and Lyons (Chap. 22) highlight the importance of early consultation,
collaborative partnerships, and collective ownership of the change process.
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As we move through the twenty-first century, technological advances and societal
change will continue to influence the dynamics of the presage factors, processes,
and products within the learning and teaching landscape (Pirnay-Dummer, Ifenthaler,
& Seel, 2012). Change will be inevitable. We hope that the ideas, models, and cur-
riculum designs presented will provide insights into what is possible and inspire you
to capitalize on the potential of available and emerging technologies to transform
the curriculum.
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