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MAINSTREAMING INNOVATION IN EDUCATIONAL TECHNOLOGY 

Rosemary LUCKIN 
Institute of Education, University College London 

There is much innovation to be found in the field of Educational Technology, both 
in its design and in its use. However, this innovation is patchy and inconsistent and 
rarely informed by research evidence or effective research practice. When 
reviewing work from within academia, commerce and educational practice it is 
clear that vital information about the context of the innovative work is unrecorded 
and that the relationships between researchers, developers and practitioners 
rarely exist. The production of effective innovations in the design and use of 
educational technology will rely upon these key relationships being fostered and 
strengthened. Developers need to be aware of existing evidence and able to use 
sound research methods to evaluate their products, researchers need to work with 
developers to help them acquire the knowledge and skills, and educators must be 
part of the process through their input to the design and evaluation of the 
technologies being developed.  
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INTRODUCTION 

In 2012, I was involved in the production of the Decoding Learning report for Nesta (Luckin 
et al., 2012). The process of writing this report involved searching for and combining 
innovations arising from within the research community in universities and companies with 
the innovations that teachers were applying in their classrooms. The Decoding Learning 
report was commissioned to inform Nesta’s digital education programme. It critically 
examined the evidence and asked how we might better exploit innovative technology to 
support learning. It investigated the Proof, putting learning first; Promise, for technology to 
help learning in new ways; and Potential, to make better use of technologies we already have. 
In writing the report, we considered over 1,000 research publications and 300 records of 
teacher innovation. From this pool of 1,300 innovations, 150 were selected for a further 
assessment by a panel of experts who ranked them according to their innovative qualities. In 
this paper, three years on from publication of the report, I explore how well these innovations 
have stood the test of time and how we might better support and mainstream innovation in 
educational technology.  

LEARNING WITH TECHNOLOGY: THE EVIDENCE 

No technology has an impact on learning in its own right; rather, its impact depends upon 
how it is used. In writing the Decoding Learning report, we rejected the lure of categorising 
innovations by type of technology employed. Instead, we identified the types of learning 
activities that we knew to be effective and explored how technology can innovatively support 
and develop these effective learning activities. The Decoding Learning report therefore 
categorised innovations into the following eight themes based upon the Theory of Learning 
Acts (Manches, Phillips, Crook, Chowcat & Sharples, 2010): 
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1. Learning from Experts 
2. Learning with Others 
3. Learning through Making 
4. Learning through Exploring 
5. Learning through Inquiry 
6. Learning through Practising 
7. Learning from Assessment 
8. Learning in and across Settings 

The eight learning themes can also be combined in interesting and effective ways. Linking 
learning activities within and across different learning themes enables learners to create a 
coherent learning episode. This orchestration of activity can support learning and create 
deeper understanding. It can also strengthen future learning by helping learners establish more 
versatile approaches to learning. 

LEARNING WITH TECHNOLOGY: THE PRACTICE 

In the report, we identified trends and opportunities grounded in effective practice and set out 
what we believed were the most compelling opportunities to improve learning through 
technology. In order for educators to become effective technology-enriched practitioners, we 
recommend that they start from the type of learning that they want for their learners and then 
explore which technologies can support this type of learning and how they can best be used. 
These six questions may help with the decision-making: 

• Questions to ask when planning the technology-enhanced activity: 

1. What type of learning do you want to support? 
2. What is the environment for learning and how are the physical resources 

arranged? 
3. What are the formal and informal rules that shape the behaviour of teachers and 

learners in the learning environment? 

• Questions to ask after the technology-enhanced activity: 

1. How do you know that the technology-enhanced learning has been successful? 
2. Who else was involved and what skills and attitudes did they bring? Teachers, 

other learners, technicians and other less obvious people within schools, such as 
senior managers, teaching assistants, technical staff and network managers, all 
influence teaching and learning. 

3. What technology was involved – how much did it cost, how complex was it, how 
much time did you need to invest in order to become familiar enough with it to 
use it confidently? 
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LEARNING WITH TECHNOLOGY: IMPROVING INTEGRATION AND 
INNOVATION 

In addition to these practical pointers to direct teachers’ thinking about teaching with 
technology, the Decoding Learning report also highlighted further activities that could 
support educational technology innovation and integration. 

Share, Adapt and Empower 

In our own experience and as evidenced in the literature, it is clear that teachers have always 
been highly creative, designing a wide range of resources for learners. These include 
worksheets for learners to complete, wall displays and school trips. However, many teachers 
lack confidence when it comes to being creative in their use of technology. Teachers need to 
be given opportunities to develop the skills that will enable them to digitally “stick and glue” 
and create their own resources. To achieve this, teachers need to develop and share ways of 
using new technologies, either through informal collaboration or formal professional 
development. They also need to be given the chance to work with educational technology 
developers from whom they can learn and with whom they can share their expertise about 
teaching. However, teachers cannot be expected to build these communities and relationships 
without support and time. They also need the space to explore the full learning potential of the 
technologies they have at their fingertips. There is an important role for school leaders here in 
assisting teacher development and tapping into the expertise available in the wider community 
beyond the school.  

Know the Learning Environment  

Learners’ contexts are important for their learning and they are also extremely complex. 
Context can be viewed as a multiplicity, with individual people experiencing the “exposure to 
multiple ‘contexts’ in time and space” (Cummins, Curtis, Diez-Roux & Macintyre, 2007, p. 
1830). Context is “perhaps the most prevalent term used to index the circumstances of 
behaviour” (Cole, 1996, p. 132). It requires that we view the mind “as distributed in the 
artifacts which are woven together and which weave together individual human actions in 
concert with and as part of the permeable, changing events of life’’ (p. 136). This is a 
perspective that has roots in the work of Vygotsky (1978; 1986) and echoes through the 
literature on the situated approaches to cognition and learning (e.g., Brown, 1990; Brown, 
Collins & Duguid, 1989; Lave, 1988; Lave & Wenger, 1991). 

For educational technology to be effective, it will need to integrate into this complex context. 
Each classroom will have its own context with an established learning culture and whilst 
much is made of the potential disruptive power of technology, respect must still be paid to the 
context that already exists for learners and teachers. For example, a proposed technology may 
challenge how teachers perceive their own role, affect whether learners see their peers as 
competitors or collaborators, or undermine how the term “learning” is understood. 
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Think beyond the Formal Learning Environment 

Technology offers enormous potential to breakdown physical boundaries and distances. It 
enables us to communicate across the globe and to reach out beyond the traditional confines 
of a classroom, for example. Educators need to embrace this new world of resources and 
consider how they might engage with those outside the school classroom, within the local 
community and beyond. In the UK, we are facing an unprecedented shortage of teachers, but 
perhaps this can be addressed by using technology to link up to experts in other countries who 
can provide the support that learners require.  

Record and Disseminate 

Spreading the word is vital for the integration of educational technology into any education 
system. If a teacher uses technology in a way that supports the teaching and learning process 
effectively, then this example must be communicated to colleagues, both locally and beyond. 
Teachers need to share practical examples of what works and how it works so that others can 
benefit from this experience. When it comes to recording how technology has been used, the 
following checklist can help: 

Table 1  

Checklist for Recording How Technology Is Used to Support Learning 

1. What learning did you want to support? 
2. How did you set up the activity, was it tightly structured or more free flowing? 
3. How were learners organised and managed? 
4. How do you know that it worked? 
5. What was the environment for learning? How were the physical resources arranged? For 

example, the possibility of undertaking a new activity might be restricted by the size of a 
classroom or the location of particular technologies, while web-based interactions may 
mean that learners are now feasibly able to interact from different locations than in the 
past. 

6. Whether formal or informal, there will also be formal and informal rules that shape the 
behaviour of teachers and learners in the learning environment – what are they? 

7. Who else was involved and what skills and attitudes did they bring? Teacher/s, other 
learners, technicians and other less obvious people within schools, such as senior 
managers, teaching assistants, technical staff and network managers, all influence 
teaching and learning.  

8. How did other people’s rules and practices impact on how the technology-supported 
learning? 

9. What technology was involved – how much did it cost, how complex was it, how much 
time did you need to invest in order to become familiar enough with it to use it 
confidently? 
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WHAT IS INNOVATION IN EDUCATIONAL TECHNOLOGY? 

It is interesting to take another look at the 150 innovations that we had identified in the 
Decoding Learning report and see which of them stood the test of time. It is certainly true that 
the eight categories used to group innovations in the report are still relevant; they are based on 
a theoretical framework that has been developed from decades of research. However, what 
about the specific innovations themselves? These innovations are much more transient. Three 
years after the original report, there was evidence that 39 of the 150 innovations are still in 
active use. This included the innovation that was originally rated number one: I Am Creative 
(Ideas Foundation, n.d.). However, what happened to the other 111 innovations? There were a 
variety of reasons for an innovation to fall from use. For the innovations that arose from 
academic research, the specific projects no longer existed and the technology was therefore no 
longer supported. However, the research itself has been written up and had therefore informed 
future innovation. In the case of the innovations used by practitioners, some innovations had 
been bought up by another organisation. For example, the product Qwiki that had been used 
to support secondary and higher education learners with creating presentations about their 
learning by creating a personal narration of web material was bought by Yahoo! in July 2013. 
Other innovations that are no longer in use are “frozen” in the information about them can 
still be accessed (e.g., PennState, n.d.). 

The key question that arises from this situation is: Does it matter that many innovations were 
transient? If the innovations had been well-documented, then learning can still be gleaned 
from them. The nature of innovation is that it pushes and challenges boundaries, and success 
lies in this process of boundary extension as much as in the innovations themselves. 

DESIGNING FOR INNOVATION: COLLABORATIVE EVIDENCE-BASED 
PRODUCT DESIGN 

Our research for the Decoding Learning report highlighted the significant disconnect between 
educational technology’s key partners – industry, research, teachers and learners. Too often, 
researchers and practitioners operate in isolation from the educational technology developers 
whose products grace our schools and homes. This situation makes little sense at a time when 
technology has become consumerised, even for the poorest families, and there is increasing 
evidence for the efficacy of technology as a learning tool. As a result of the work done for the 
Decoding Learning report and of work done with a growing number of educational 
technology developers, we have developed a proposal for a new way to design: collaborative 
evidence-based product design. The proposal is collaborative because it is clear that no one 
group can develop effective innovations on their own. Educators need to work with 
researchers and both need to work with educational technology developers.  

The need for these collaborative relationships is increasingly recognised. For example, a 
leading educational technology provider commented: 

Anything that gives educators access to practical evidence-based advice, helps 
industry and educators co-create new products and services, and allows 
academia to get their work into the hands of practitioners has to be a good 
thing.  
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Similarly, the CEO of a company that brings together and supports educational technology 
startups observed: 

For all the hardware and software learning solutions flowing into the 
classroom (unlike the consumer market) the education sector is still very much 
a walled-garden environment. Access is controlled by a small number of 
decision-makers – so it’s crucial for EdTech companies to reach these 
influencers if they are to build successful, classroom relevant resources.  

Our proposed approach is also evidence-based and there are clear reasons why this use of 
evidence is important: educational technology development must learn from what has gone 
before and must find ways to evaluate the effectiveness of its products. For example: 

• The OECD TALIS study (2013) reported that teachers who reported participation 
in professional development activities involving individual and collaborative 
research were more likely to report using active teaching strategies including the 
use of ICT. A number of studies pointed to the positive effect on learners of using 
active teaching strategies in the classroom. 

• In an empirical study by Cooper (2010) of interventions on the use of research in 
practice, successful schools were shown to have facilitated the use of external 
research and the navigation of the world of academia.  

• A study by Bell, Cordingley, Isham & Davis (2010) systematically reviewed the 
evidence on practitioners’ engagement in or with research and its impact on 
learners. It revealed “strong evidence of links between teacher engagement in and 
with research and significant changes in practice with a positive impact on 
student outcomes” (p. 81).  

Figure 1 illustrates the rationale for a collaborative evidence-based product design and shows 
how the three corners of the triangle represent collaborative evidence-based product design: 

1. Educators and parents who may ask: How can I find what works when using 
technology in the classroom? 

2. Industry/educational technology developers who may ask: How is research 
evidence relevant to me and how can I find out what teachers, parents and learners 
think of my product? 

3. Researchers in academia and beyond who may ask: How can I better 
communicate my research to teachers and educational technology developers, and 
demonstrate that it has impact in the real world? 

The co-ordination of these three groups of people around the subject of evidence leads to 
improved technology-enhanced learning for all in classrooms and homes by ensuring: 

1. improved learning; 
2. better teaching; 
3. increased sales; and 
4. better research. 

These benefits are fundamental to the participants in the process, that is, educators and 
parents, educational technology developers and researchers. However, they are also of 
significant interest to policymakers, big and small businesses, and global leaders. 
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Figure 1. The Golden Triangle of Collaborative Evidence-based Product Design. 

Figure 2 depicts a high-level overview of the process of collaborative evidence-based product 
design, illustrating how all parties can work together to combine research professionalism 
with work at the “the front line” of school, college, workplace or home, and how 
collaboration with developers/suppliers can be done so that we see a positive step-change in 
the design and use of educational technology. The figure illustrates a single iteration in what 
is a multi-iteration design cycle. 

 
Figure 2. The Process of Collaborative Evidence-based Product Design. 

There are, however, certain barriers to change of this sort and ways to address these barriers 
must be a priority if we are to reap the benefits of collaborative evidence-based product 
design. The inertia of the status quo manifested in the established practices in 
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schools/colleges and within companies is a key barrier that must be overcome. It is vital that 
we are able to demonstrate the benefits of collaborative evidence-based product design and 
show teachers that it can help them improve their classroom practice, and developers that it 
can improve their products. 

There are large misunderstandings about the nature of evidence, with many in the commercial 
world believing that the only research they need is market research. Even within the academic 
community of researchers there are disagreements about methods, with some favouring the 
medical randomised control-trial model, whereas others prefer a more process-oriented 
analysis involving qualitative data and measures. In addition to these misunderstandings and 
disagreements, there is also a large amount of poor-quality research evidence gathered from 
small trials with unrepresentative participants and settings. By working together, we can all 
ensure that the highest standards of evidence are maintained and, as a consequence, that the 
research conducted is of high value. 

There are some pragmatic and logistical difficulties with respect to getting researchers, 
teachers and commercial developers together. This will not happen on its own and significant 
effort and investment is required to bring these groups together. We are making great efforts 
in this direction organising “speed dating” style events and discussion forums for educators, 
educational technology developers and researchers. Linked to the pragmatic and logistical 
challenges are issues of cost and time, with a growing teacher shortage in the UK, it is hard to 
justify taking teachers out of the classroom to work with researchers and developers, and 
more work will need to be conducted within schools to make it easier for teachers to be part 
of the process. 

The final challenge I want to mention here is that posed by the transience of technology 
innovation. For many educators, they want to feel that they have come to terms with 
educational technology because they have mastered certain products. However, the nature of 
technology innovation means that these products are likely to change within a short period of 
time. Teachers may need to re-learn some of what they thought they knew and to accept that 
their skills will need constant updating. This is a mindset issue and we must help teachers to 
feel comfortable with this. Engaging them in the design of educational technology can help 
them understand why and how products develop and change, and in this way they can become 
more accustomed to the transience of the innovations they use. 

CONCLUSION 

Teachers, researchers and developers are being innovative with technology to support 
learning, but this innovation is patchy at best and not scaled across a whole education system. 
In addition to this lack of consistency, these innovations are very often poorly recorded and 
disseminated, so that when an effective way to use educational technology is found it is not 
shared with other practitioners to fuel a scaling process. The issue of recording is complex 
and important, because the evidence that technology can support learning also demonstrates 
that learners’ context matters to learning and what works with one group of learners may not 
work with another. 

The innovations we identified in the Decoding Learning report were largely short-lived and 
three years later many were no longer in use. This is not necessarily a negative reflection 
about the innovations, because each innovation can be seen as a stepping-stone to the next 
innovation for the future. The constant development of technology is something that teachers 
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need to come to terms with so that they can accept the reality that their skills with technology 
will require constant development. 

There is poor use of evidence in the development of educational technology products and 
services, both in terms of existing evidence and evidence about a product or service in use. 
There is also a lack of communication between educational technology developers and 
teachers, parents and learners who use the technologies under development.  

Our proposal for collaborative evidence-based product design addresses these issues, that is, 
the need for developers to better communicate with teachers and to make better use of 
evidence in their design of products and services. It offers the potential to mainstream local 
innovation so that the wider community can reap the benefits. 
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INSTRUCTIONAL DESIGN CHALLENGES: NEW TECHNOLOGIES AND NEW 
LEARNER DISPOSITIONS 

Randall BOONE 
University of Nevada Las Vegas 

Kyle HIGGINS 
University of Nevada Las Vegas 

This article describes a new set of design challenges for online learning 
associated with a move from large learning management systems to educational 
content and instructional applications (apps) accessed via mobile devices (e.g., 
smart phones, tablets) that provide connectivity via cellular telephony. Single-
purpose apps with a design model that includes instructional clarity, learner 
specificity, and accessibility are advocated. With the enterprise of education 
becoming increasingly global, new complications for learning are emerging from 
issues such as cultural norms and divergent levels of prior knowledge. Universal 
design for learning is contrasted with the tenet of “simplicity of design” when 
considering an instructional design philosophy for current and future mobile 
devices.   

Keywords: Instructional design, instructional technology, assistive technology, special education, 
mobile device 

INTRODUCTION 

Design challenges continue to plague educators who work to develop and implement 
effective instructional and assistive technologies at all levels of the educational enterprise. 
Much effort has gone into creating standards for accessibility of online materials for persons 
with disabilities (see W3C, n.d.). Likewise, there has been significant progress towards 
consensus on a set of guidelines for delivery of digital educational content and pedagogical 
procedures online via the Internet (see CAST, 2015). With the advent of mobile devices (i.e., 
smart phones, tablets that connect via cellular telephony), a new demand for content and 
interaction style has occurred that may not be compatible with the instructional design 
precepts of the past. Looking back to the roots of individualisation in the context of the future 
reality of mobile technologies provides a point of departure for three best practice themes: (a) 
instructional clarity, (b) learner specificity, and (c) accessibility. This is especially important 
as the educational enterprise becomes increasingly global, thus introducing complications for 
learning due to issues such as cultural norms and divergent levels of prior knowledge. A 
focus on the research literature from the field of special education may provide a best-fit 
overview regarding the diversity and divergence of considerations required for these new 
instructional design challenges. 
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CHASING A DESIGN FOR THE FUTURE 

Much attention and effort, along with considerable resources have been expended in a quest 
for a design model that would provide access to both educational content and proclivity for 
learning that is comprehensive, all-inclusive, and international. Much of this effort over the 
past two decades has been focused on (a) educational content accessed from the Internet 
directly, and (b) large-scale learning management systems (LMS) accessed through a 
restricted server-based system or intranet.  

Universal Design for Learning 

Universal design for learning (UDL) is a design archetype that mirrors an architectural 
paradigm for designing buildings and other structures such that additional retrofitting to 
accommodate persons with physical or sensory disabilities is not required (e.g., a ramp or 
wide door frame for a wheelchair, or Braille embossing or audio prompts in an elevator for 
persons who are blind). This design conviction provides a practical solution (i.e., savings in 
cost, time, energy associated with adding modifications later) while also addressing the social 
justice issue of full inclusion regardless of disability. For example, UDL proponents suggest 
that a universal design for educational materials can be achieved by including multiple means 
of (a) representation, (b) action and expression, and (c) engagement (see Table 1). 

Table 1 

Examples of UDL Multiple Means for Three Design Areas (National Center on Universal Design for 
Learning, 2012) 

Representation Action and Expression Engagement 
Provide options for perception 
 
Example: All audio also 
available as text 
 

Provide options for physical 
action 
 
Example: Navigation via 
mouse, keyboard, touchscreen, 
verbal command 

Provide options for 
incentivising interest 
 
Example: Constraints 
employed to minimise 
distractions outside of a 
particular task 

Provide options for language 
and symbols 
 
Example: Audible dictionary 
for text 
 

Provide options for expression 
 
Example: Test questions 
provided via audio, answers 
returned by voice recording 

Provide options to sustain 
persistence 
 
Example: Regular and 
consistent feedback is 
provided all the way to 
mastery 

Provide options for 
comprehension 
 
Example: Highlight critical 
features and main ideas 
 

Provide options for executive 
function 
 
Example: Student access to 
time management or 
assignment scaffolding tools 

Provide options for self-
regulation 
 
Example: Self-assessment and 
reflection are part of all 
evaluations 
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UDL is not presented as an actual theory of learning for the digital age, such as Mayer’s 
(2002) cognitive theory for multimedia learning, which has a solid base from empirical 
research. Nonetheless, it has been and continues to be of significant influence on educational 
research, development, and policy. UDL is defined in the United States as a “scientifically 
valid framework for guiding educational practice” (Higher Education Opportunity Act, 2008, 
p. 12). And while there are many published articles promoting the practical merits of UDL 
techniques for both students with disabilities and their typical peers (King-Sears, 2014), the 
empirical basis for these claims seem to be insufficient. While any single design strategy that 
is promoted by UDL principles may have an adequate research base (Boone & Higgins, 
2015), many researchers find the empirical basis for claims of improved student achievement 
to be lacking (Edyburn, 2010; King-Sears, 2014; Roberts, Park, Brown, & Cook, 2012). “[I]t 
is difficult to assess any one of them [UDL principles] within the larger UDL multiple means 
milieu of options. It is especially difficult to do this in regard to learners associated within a 
particular disability category” (Boone & Higgins, 2015, p. 109).  

Keep It Simple 

Simplicity of design often disappears when the multiple elements of the many instructional 
and accessibility supports championed by UDL are combined with the best-practice 
instructional strategies for individuals (a) in different disability groups, (b) who are non-
dominant language learners, and (c) who are typical learners. The goal of designing 
educational materials such that everyone can learn is compelling. It is the implementation of 
successful strategies to achieve the goal, however, is most difficult. Madea (2006, p.90) 
suggested that designing for simplicity within complex digital systems, while appearing 
difficult at first glance, ultimately gives way to the law of parsimony, that is, “The simplest 
way to achieve simplicity is through thoughtful reduction”. Gould (2012) reminds us as well 
that “The more complex the device, the greater the number of potential side consequences” 
(p. 481). And while some of the traditional instructional design axioms suggest that design 
can be separated from the medium (Dick & Carey, 1990), current mobile devices contain 
within their operating design elements of connectivity, immediacy, and mobility that 
encourage new and different interactions and expectations from users. These are elements of 
the mobile medium that cannot be ignored. 

Device Neutrality 

These design affordances exist not just in typical communication applications such as email, 
texting, telephony, and social media. Wasik (2015) referred to mobile devices as not being 
culturally neutral because many of the affordances (e.g., location detection) are easily turned 
on or are set as a default, and are not obvious to users or those around them. One example of 
this type of provocative nature was observed by many of the individuals who were early 
users of the Google Glass, a wearable computer with a “heads up” display that resembled a 
pair of glasses. People around the users were uncomfortable, not knowing what the user was 
doing with the Google Glass, or why the person needed a computer on his face (Metz, 2014). 
Another more common example is the ubiquitous design element that supports seamless 
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uploading of all sorts of personal and individual information. Many applications (apps) are 
designed to communicate with the rest of the world by continuously uploading content 
through a “cycle of escalating self-revelation” via the Internet (Wasik, 2015, p. 18).  

THE MOBILE DESIGN CONUNDRUM 

With a design imperative for educational apps for mobile devices including those mentioned 
earlier – (a) instructional clarity, (b) learner specificity, and (c) accessibility – now an 
additional variable must be considered, that of (d) platform variety (i.e., mobile, “smart” 
mobile, small screen, large screen). Learners will access digital educational content via the 
devices to which they have easiest and best access; today that means smart mobile devices 
for much of the world. “The mobility and ubiquitous connectivity of mobile devices today 
allow users to connect and pull the information that they want from the Internet piece by 
piece as they need it” (Boone & Higgins, 2015, p. 118). So where do we turn for a new 
design model? A simple decision might be to continue to use the conventional design model 
from current and past research and development. Another might be to completely reconsider 
educational app designs by emulating and replicating designs from non-educational apps that 
are proving to be intensely popular with target populations. Perhaps a compromise is best. 

Regardless, mobile devices are being used widely around the globe. There are between 
80,000 and 100,000 education apps available for the Apple iPhone and iPad, not to mention 
those available for the Android and Google devices. And they are not just abundant, they also 
are generally quite inexpensive, many with limited versions that are free. They can be 
accessed from pretty much anywhere via cellular telephony, so there is no need to connect to 
a computer or visit a store for software. With location not a hindrance, the marketplace 
becomes truly global. Many developing countries now have significant cellular telephone 
service, having never achieved universal service via conventional land-based phone lines.  

Instructional Clarity 

Boone and Higgins (2015, p. 111) advised caution when examining the efficacy of a new 
technology or trend so as to mitigate any “wow factors” associated with the new devices or 
services. Other researchers agree and are suggesting that mobile devices and their associated 
apps be evaluated the same as any other educational technology device or material (Ok, Kim, 
Kang, & Bryant, 2016). Evaluation forms and actual evaluations of educational apps are 
available online. Overall quality scores, along with rubrics that evaluate specific features 
(e.g., stated objectives, error feedback, bias-free content), are included in these new app 
evaluation standards.  

Regardless of the medium, either digital or print on paper, the basic paradigm of a textbook 
remains as the predominant learning and teaching tool for both individuals with disabilities 
as well as their typical peers (Bruhn & Hasselbring, 2013; Fenty & Barnett, 2013; Higgins, 
Boone & Lovitt, 2002). It is important to remember, however, that simple access to content 
does not insure access to learning. Learner accommodations to educational materials (i.e., 
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advance organisers, study guides, graphic organisers) provide clarity of instruction for 
students, and are equally useful in both traditional paper and digital formats.  

Learner Specificity 

Single-purpose Apps. Following a trend that has developed within the smartphone and tablet 
context, many successful educational apps, while taking advantage of the mobile operating 
system affordances, have been simplified to the point of doing only one thing, but doing it 
easily and intuitively for the user. These single-purpose apps run the gamut from teaching the 
alphabet song to preschoolers to anatomy of the human brain to classroom management 
through positive behaviour supports.  

While current design protocol such as suggested by the UDL model might provide multiple 
learning strategy options within a digital lesson from which a student or his/her teacher might 
choose the most appropriate, doing so would add an additional layer of decision-making and 
complication that is extraneous to the learning task. “With simplicity as a watchword for 
effective design, the limited scope or single-purpose app that has become such a popular 
cultural occurrence may serve well as a focus for educational apps in the future” (Boone & 
Higgins, 2015, p. 117).  

Accessibility 

Mobile Device Operating Systems. Many of the convenience features found in most mobile 
device operating systems were initially considered assistive technology to accommodate 
persons with disabilities. Figure 1 reviews the considerable catalogue of supportive features 
of the mobile operating system that can be accessed and implemented through any and all 
apps created for the device.  

 

 
Figure 1. List of convenience features from the Apple iPhone operating system that are also 

associated with assistive accommodations for persons with disabilities. 
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Armed with this extensive inventory of accommodation tools resident within the operating 
system of the mobile device, instructional designers can focus only on the educational 
aspects of the app. They must, however, consider how to simplify each app design through 
the constraints of both the supportive features listed in Figure 1 as well as the particular 
instructional strategy that targets a specific learner in a specific content or domain. These 
design considerations should include the complex interplay of (a) content, (b) pedagogy, and 
(c) technology, the same conceptual framework (i.e., TPACK) that is widely used in 
curriculum development for teacher preparation to use technology effectively in the 
classroom (Mishra & Koehler, 2006). The TPACK model is illustrated in Figure 2. 

 

 
Figure 2. TPACK model  

Reproduced with permission from tpack.org. 
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CONCLUSION 

Creating more effective and accessible educational technology solutions for online teaching 
and learning is a daunting task, especially within the divergent contexts necessitated by an 
inclusive focus on individual learners around the globe regardless of ability/disability, 
cultural barrier, or economic situation. Access to education is now available to a much 
broader audience around the world and should include not only the traditional alternative 
modalities supported by current information technologies, but also should pay attention to the 
device affordances and learning preferences and predispositions of the intended users. The 
ubiquity of cellular telephony and the wide distribution of mobile devices provide a new and 
unique platform for offering digital, interactive, and content without the need for a dedicated 
computer with an Internet connection.  
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The utilisation of mobile technology provides an opportunity to reflect on the 
milieu in which today’s courses are delivered and how mobile technology can be 
leveraged to enable transformative classroom instruction by focusing on higher-
level thinking skills and creativity. Numerous studies have suggested that there is 
improved learning when students have the means to physically move their own 
learning environment with them. However, the use of mobile applications does not, 
in itself, change the essential aspects of how students learn. Despite the ubiquity 
and flexibility offered using mobile applications, their design and integration with 
the course in which they are used needs to be carefully considered in order to 
transform the current learning environments into more productive and user-
centred spaces. This paper addresses the design issues of different mobile 
applications, their effectiveness and potential impact on the current educational 
landscape. 

Keywords: Mobile, apps, ubiquitous, u-learning, pedagogy, instructional design 

INTRODUCTION 

Today’s students experience digital environments in very tactile and personal ways, and 
through a broad range of mobile devices. The use of these mobile devices provides students 
with more flexibility with respect to how, when, and where learning can take place. This then 
impacts educational systems, introducing new demands on information technology and how 
educators need to adapt their teaching approaches in ways that allow for more ubiquitous 
learning environments. Capitalising on the possibilities created when students access teaching 
materials at all times brings about new opportunities for learning. Students can now have, in 
the palm of their hand, an array of tools that can vastly expand their knowledge. Ching, 
Shuler, Lewis, and Levine (2009) noted, “the anytime, anywhere availability of mobile 
devices also has potential to promote a seamless 360-degree learning experience that breaks 
down the barriers between formal and informal educational environments” (p. 28). This 
ubiquitous learning (u-learning) environment combines the advantages of an adaptive 
environment with the benefits of ubiquitous computing. 

Having the possibility and capability to learn whatever content one wants to outside of a 
classroom is a unique feature of the mobile learning movement. The best designed apps 
provide opportunities for exploration and involvement in the learning process. These apps 
offer learners active control of their learning in the palm of their hands. Due to the ubiquity of 
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mobile phones, the familiarity of learners with mobile technology has helped to reduce the 
technological barriers often associated with deploying learning technologies (Parsons & Ryu, 
2006). Moreover, proponents of u-learning perceive individual access to technology as an 
essential element for exploiting the potential of technology to transform teaching and learning 
(Hill & Roldan, 2005; Peng, Su, Chou & Tsai, 2009).  

The development of mobile learning and the expanding range of opportunities to develop 
educational processes anytime and anywhere has ultimately led to the new learning paradigm: 
u-learning (Peng et al., 2009). U-learning encompasses learning in an environment where “all 
students have access to a variety of mobile computing devices, whenever and wherever they 
need them” (van’t Hooft, Swan, Cook & Lin, 2007, p. 6). Smartphones, in particular, have the 
possibility to augment and help realise ubiquitous mobile computing environments. 
According to Weiser (1993), in a ubiquitous computing environment, users can learn to use 
the available technology so well and do use it so frequently that they are not even consciously 
mindful of its presence. Students are recognising the impact that mobile learning has on 
helping to fulfil their learning needs (Spikol, 2010). 

In the context of today’s classroom environment, which leverages technology and emphasises 
creativity and innovation, it is essential that instructional designers continue to reassess 
mobile learning design and development (Elias, 2011). Hence, the purpose of this paper is to 
address design issues in the creation of mobile applications to support u-learning.  

Mobile Apps 

A mobile application, most commonly referred to as an “app”, is a type of application 
software designed to run on a mobile device, such as a smartphone or a tablet computer. Apps 
can take different forms, such as an e-book, a game, flash cards, guided media, or an 
interactive animation (Geist, 2011). Apps designed to reinforce concepts from learning 
content can be very effective. Additionally, the affordability and ubiquity of mobile apps has 
contributed to the increasing attention given to learning (Garcia-Cabot, de-Marcos & Garcia-
Lopez, 2015). However, mobile apps for education present a number of design challenges that 
must addressed in order to produce successful learning experiences (Tu & Sujo-Montes, 
2015; Wright, 2015). Educational practitioners and designers need to develop strategies and 
practices that take advantage of how students use mobile apps, and that fulfil the potential of 
ubiquitous and personalised learning in the context of a specific course (Nicholas & Ng, 
2015). 

Unfortunately, there is, to date, relatively little information on exactly what types of apps can 
best enhance and promote student learning in various disciplines. This then presents a 
challenge for instructional designers and app creators to design appropriate interactive mobile 
features, and to subsequently assess what feature is most effective for delivering the content 
to learners. Moreover, for mobile apps to be pedagogically significant, they need to satisfy 
several conditions: (1) the apps should focus on specific pedagogical problems that are 
demonstrably difficult to address in the classroom; (2) their overall design must be transparent 
and fun to use, and aesthetically pleasing in order for them to compete in the mobile 
ecosystem of other apps, all vying for users’ attention; and (3) why the app’s content is 
important and how it will be used and/or assessed in the course must be crystal clear to the 
student. Failure of any of these essential elements may, unfortunately, render the production 
of the app an expressive waste of time and resources. 
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The creation of educational apps aligned with recent instructional design which can be seen as 
a shift toward a user-centric perspective due to the learners’ access to readily available forms 
of content. This makes it important for designers to be aware of emerging learning 
environments influenced by technological changes. According to Irlbeck (2011), the time has 
arrived for instructional models that provide greater flexibility for time, location, content, and 
the facilitation of a variety of learning support strategies both for guided and self-directed 
learning. Hence, designing mobile technology for guided and self-directed learning has 
become a rapidly emerging area of educational research. It is necessary to investigate mobile 
learning design strategies and explore how these strategies are being carried out to engage 
students in the learning process.  

CURRENT MOBILE APPS DESIGN 

A number of case studies have demonstrated the successful use of mobile devices to enhance 
and support student learning, especially in the area of social interaction and communication 
(Jones, Scanlon, & Clough, 2013; Sharples, Arnedillo-Sánchez, Milrad & Vavoula, 2009). 
Dundon et al. (2013) examined two particular apps to support communication among learners 
and established that combining reinforcement techniques with apps, which are specifically 
aimed to enable communication, significantly improved the learners’ communication skills. 
More importantly, the use of mobile apps allow instructors and students to have instant access 
to information at all times (Beutner & Pechuel, 2014). This potentially enhances the 
instructor’s ability to be effective by giving the instructor the liberty to engage in tasks like 
monitoring the students’ learning progress, supervising their participation in class activities 
and tasks, implementing various learning exercises, and monitoring whether students are 
deviating from an idea, task, or lesson (Liu et al., 2003). Ultimately, however, it is the 
instructor’s responsibility to understand the benefits and limitations of mobile technology, 
which are not necessarily transparent, for instructional purposes inside and outside of the 
classroom. 

The question of how learners interact with mobile apps is complex (Christensen & Prax, 
2012). In addition to the content that the mobile device can deliver, the technology itself 
poses intriguing design issues. Two of the most important of these are: (1) what 
functionalities of an app can be incorporated; and (2) what functionalities that can be 
incorporated should be incorporated, or what are more efficiently delivered on other platforms 
or via direct interaction with students. 

As the use of mobile technology becomes more common in education, researchers and 
educators are beginning to pay closer attention to designing apps that supplement classroom 
instruction (Park, 2011). Despite the fact that there are educational apps specifically intended 
to support and enable learning, educators and researchers continue to discover that the 
educational benefits of these technological devices may not necessarily stem from the devices 
themselves, but instead from the choices of how instructors integrate them into their teaching 
approach. Given the optimal situation where instructors can have apps made specifically for 
their classes and students, it is up to the instructors to guide the development of the apps that 
they consider useful, and then strategically integrate them into the appropriate curriculum. 
Goodwin and Highfield (2013) conceptualised a model to understand educational apps for the 
type of task embedded into the app. In this particular framework, apps were categorised based 
on their instructional design, depending on any of three instructional roles addressed 
(explorative, productive, and instructive roles). Goodwin and Highfield further proposed 



 
ISSN 2382-5855   
Advances in Scholarship of Teaching and Learning, Vol.3, No.1, 2016. 

 

4 
 

another three broad categorisations of educational apps which we will examine. Their 
categorisations included instructive, manipulable, and constructive, and two hybrid 
categorisations that include constructive/manipulable and manipulable/instructive.  

Instructive Apps 

Instructive apps promote rote memorisation of content through recall and drill-and-practice 
activities. A flashcard interface can be effectively utilised for many such apps. Despite their 
lower categorisation in Bloom’s Taxonomy (Bloom, 1956), such learning activities are often 
essential to develop the vocabulary necessary for meaningful discussion and higher forms of 
learning activities. Hence, most of the problems provided on these apps are somewhat similar 
and repetitive in nature as they are meant to expand students’ knowledge in a specific subject 
area (Handal, Campbell, Cavanagh & Dave, 2014). The Music Technology Glossary app 
(Figure 1), developed by the Resource Centre for Ubiquitous Learning & Integrated Pedagogy 
(ULIP) at Hong Kong Baptist University, is an example of an instructive app type using 
flashcard strategies to help students learn basic terminology and cable identification essential 
for music technology literacy.  

 
Figure 1. Instructive app example – Music Technology Glossary. 

Unlike an examination or quiz, the feedback these apps provide is instant. Although low on 
rigour, the significance of these apps ranks high because students are able to apply the subject 
area knowledge these apps develop as they engage in more challenging learning tasks 
(Yarmey, 2011). These apps can be made more interactive when given the possibility of 
students making their own entries or by requiring the students to make all entries using their 
own recently learnt conceptual understandings. 

The design of this app was informed by the requirements we considered the most 
pedagogically significant, as detailed above. Firstly, it focuses on recall and drill-and-practice 
type activities that are less efficient and less effective in a classroom. Secondly, beta-testers 
confirmed its design was easy to use and aesthetically pleasing. Lastly, it incorporates a “why 
this app?” page to convey, in simple terms, why its content is important and how it will be 
used/assessed in the course. This is presented in a pop-up screen the first time the app is used, 
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prompting the student to tick “I understand” before continuing to the next screen, and is also 
accessible via a high-profile button on the home screen.  

Its pedagogical use in the classroom lies in several tiers. The most basic are periodic quizzes 
and exams on the content. Above this, tier classroom time is more focused on placing the 
content in a larger context of their use. And finally students in the class are presented with 
common recording and technology problems to solve that rely on their comprehension of the 
terms studied. 

Manipulable Apps 

Manipulable apps offer students digital manipulatives for guided discovery and by virtue of 
which they are able to demonstrate this learning using a pre-constructed context, template, or 
structure (Cherner, Dix & Lee, 2014). An example is the 20th Century Music Study Guide 
app, developed by the ULIP, facilitates the studying music of the 20th century, learning both 
repertoire and compositional techniques of various musical compositions. This is 
accomplished by playing excerpts of a repertoire, reading texts/notes about them, displaying 
pertinent images based on historical context or analysis, and showing videos related to 
specific topics. Common to most of our apps, the design of the 20th Century Music Study 
Guide includes a game engine which simultaneously makes learning more fun for many 
students and allows for them to track their progress. 

 
Figure 2. Manipulable app example – 20th Century Music Study Guide. 

Its pedagogical use in the classroom lies (again) partly with exams to test their mastery of the 
repertoire. Beyond this, the pieces are placed in historical context along with similar pieces. 
This leads to exercises in the identification of techniques used in new pieces presented in 
class. Finally, students are required to compose similar pieces using the techniques studied. 

As digital manipulatives, the tasks fall within pre-determined and scripted parameters, but still 
provide students some degree of freedom to explore (Hirsh-Pasek et al., 2015). A common 
characteristic of manipulable apps is that they do not assess students or require them to 
complete a learning activity or task (Goodwin & Highfield, 2013).  
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Manipulable: Subject-area Apps 

Subject-area apps comprise pre-programed content intended to deepen students’ 
understanding of a particular academic content area (e.g., music, art, math, science). These 
apps are considered “top–down” because the content students immerse themselves in is 
already programed into the app, thereby limiting students to nothing beyond the pre-
programed content (Cherner et al., 2014).  

Manipulable: Reference Apps 

Reference apps enable students to access, search, examine, and explore an extensive variety 
of topics. These apps are typically regarded as “bottom–up” (Van Der Vet & Mars, 1998) 
because they allow students to perform their own searches for content in order to develop 
their understanding of a topic. For example, the Medicinal Plants Database app, developed by 
the ULIP, helps students from the School of Chinese Medicine to identify over 1200 
medicinal plants through a user friendly and powerful search platform. 

 
Figure 3. Reference app example – Medicinal Plants Database. 

Constructive Apps 

As with the requirement of students to compose pieces based on works they have studies in 
our previous apps, constructive apps assist students in transforming learnt information into 
usable forms, presenting students with templates, open-ended contexts, or structures, 
subsequently enabling them to create learning artefacts (e.g., videos, text or images; Cherner 
et al., 2014; Goodwin & Highfield, 2013). Moreover, constructive apps do not emphasise 
assessments nor do they comprise academic content. Students often utilise these apps to create 
learning artefacts, which may include multimedia presentations, visual representations, or 
textual descriptions of their learning (Beutner & Pechuel, 2014). In this way, constructive-
based apps use the literacy and numeracy skills students learnt from instructive apps to 
display the knowledge they had learnt from manipulable apps (Zosh et al., 2013).   
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Design Issues 

It is with these type of apps that the efficacy of using mobile technology to enable students to 
create learning artefacts, as opposed to in-class or individual contact, becomes less clear. 
These are learning activities that will likely generate the most questions, which may be 
difficult to anticipate and address sufficiently in an app. They may also generate a need for 
aesthetic judgments and guidance, which would be difficult to address in an app. This type of 
app may be more useful for distance learning, but more study is needed to clarify the value-
added qualities of the app in a blended learning environment. Such a study may also demand 
a closer look at qualities beyond content and functionality. 

Certainly, one would agree that content and functionality are important when it comes to 
educational apps, and they are often the focus of app creation. However, exactly what and 
how much content and functionality is pedagogically efficient and most useful to students is 
an added complex question to answer, which requires greater attention to app design. A 
design with too much content in an app, for example, may lead students to feel overwhelmed 
and less likely to engage with it, similar to a 1200-word manual on software usage. Often a 
better design may break content into smaller units for multiple apps. These smaller, more 
individual apps can, however, be programmed to link and open content in other apps, creating 
a suite of apps on a common theme but with different foci. Thus, content may be designed to 
accomplish different goals with specific pedagogies or design frameworks.  

Other important design issues lie in the transparency of the app’s content and navigation: is it 
obvious to the student how much content and functionality the app contains, and how easy is 
it for the student to navigate to them. Also of paramount importance is the amount of student 
interactivity and engagement with the app: is the app static or does it change in some way as a 
result of student’s input?  

Perhaps most important is the app’s behaviour. An app that does not behave as students 
expect or has significant design flaws may be ignored much as a poorly designed website 
would be. Once frustrated by a poor website’s behaviour and navigation or a programming 
error which freezes their browser, students will most likely never navigate back to it and any 
potential education value would be lost entirely. This may also negatively affect the student’s 
interest and appreciation of the subject, which would render the app counterproductive. 

Amershi et al. (2005) identified usability requirements they considered as crucial for 
educational apps. They identified such apps as usable if they are simple to learn, understand, 
and use. An educational app that students find difficult to use may prevent them from learning 
anything with it. To be effective, it needs to be stimulating, attractive, and exciting for 
students. 

POTENTIAL IMPACT OF MOBILE APPS ON TEACHING AND LEARNING 

Despite these potential problems, findings from past research advocate a positive potential 
impact of mobile applications on teaching and learning in higher education (Godwin-Jones, 
2011; Khaddage & Knezek, 2011; Khaddage & Lattenman, 2013). Additional findings 
support the overall pedagogical potential of mobile apps. The questions they addressed were: 
(1) “How do mobile apps support learning?” and (2) “What does this mean for what learners 
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actually do?” The findings identified a wide range of learning activities that could be 
supported with mobile apps (Kress & Pachler, 2007).  

This view is supported by prior research suggesting that attitudes toward educational mobile 
apps are an important factor in their adoption (Haag, 2011; Koehler, Yao, Vujovic & 
McMenamin, 2012). Liaw, Hatala, and Huang (2010) studied student attitudes toward mobile 
learning and concluded that students displayed positive attitudes toward the use of mobile 
apps in the educational environment. This is especially true when the curriculum is designed 
for autonomy, and designed to facilitate and support self-managed learning, which is highly 
interactive (Williams, Karousou & Mackness, 2011). 

CONCLUSION 

Mobile learning with ubiquitous devices allows access to numerous novel learning 
opportunities (Shippee & Keengwe, 2014). Mobile learning provides users with learning 
mobility and ubiquity through digital tools with a wireless connection or, preferably, without. 
The ultimate vision of ubiquitous knowledge construction will encompass mobile learning, 
constructivism, and lifelong learning theories (Peng et al., 2009). They can provide learning 
support for students by utilising their skills and competencies, which involves the enabling of 
rapid content delivery, a higher level of student engagement in learning-related activities, a 
myriad of diverse physical locations, and the greater accessibility and availability of 
information (Clough, Jones, McAndrew & Scanlon, 2008). Today’s learning environments 
have the technological means to support interaction styles that are fundamentally different 
from those encountered in the instructor-centred paradigm.  

Mobile apps offer many opportunities for educational reform; however, instructors and app 
creators need to pay special attention to design, along with content and functionality, to 
enable its full potential. This includes an often-overlooked aspect of integration into the 
greater learning environment. In the context of today’s educational milieu, mobile apps may 
be a key component of how knowledge and its pedagogic discourse transform learning may 
be instrumental for generating new methods of accessing and sharing knowledge and 
information (Wong, 2012), and integrated into blended learning environments.  
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TEACHING UNIVERSITY SUBJECTS ONLINE, CHANGING TECHNOLOGY AND 
PEDAGOGICAL PRACTICE 

 
David SMITH 

Charles Sturt University  

Higher education institutions are increasingly utilising the affordances of the 
Internet to offer courses online. Developing and teaching online courses require 
planning, teaching skills and a particular technology skillset that are different 
from those used in traditional on-campus teaching practice. This paper explores 
the development of a new hybrid learning framework designed to assist lecturers 
in the planning and teaching of their subjects, and in engaging students with the 
course material online. The Confluence of Learning model has been developed 
using a behavioural and constructivist approach and is used in conjunction with a 
developmental style guide and an assistive web-application. The paper explores 
elements of each as well as the pilot implementation of the model within one 
university faculty. 

Keywords: Online learning, changing technology, pedagogical practice 

CONFLUENCE OF LEARNING 

Online learning is now an established practice and lecturers have to engage more with the 
online environment as universities seek to attract more students to study their academic 
programmes. Utilising the affordances of technology to facilitate elements of learning 
amongst students presents a range of challenges for lecturers (Sharpe, Benfield & Francis, 
2006) and there have been efforts to provide scaffolds/templates for academics to develop and 
teach their subjects online. The Confluence of Learning (COL) model has been developed to 
provide more than a template; it is a learning structure around the elements of creation, 
information, exchange, reflection, assessment and professionalism. It is a hybrid model 
drawing upon behavioural and constructivist foundations with the intent of not only 
provoking exploration, investigation, creation and cognition, but also using a learning 
foundation with which lecturers may find some empathy. An assistive web-application has 
been developed, in parallel, concentrating on the elements of information, exchange, 
reflection and assessment and is designed to provide technologies of choice for these areas. 
This paper explores the COL model and describes the pilot implementation of the COL model 
and the web application with a group of lecturers for the design of new subjects in a degree 
programme. The paper reports on the pilot study results that found lecturers quickly adapting 
to the COL structure that facilitated subject design. The paper further explores the implication 
of the use of COL across a faculty or university. 

The Learning Environment in Higher Education 

The prescribed curriculum, assessment, the learning environment and the learning audience 
are the key elements for the learning design. The alignment and configuration of these 
components are of strategic importance in order to maximise the learning opportunities for 
students in the higher education context, particularly when considering the abundance of 
online courses. Biggs and Tang (2011) found that enhancing student learning is dependent 
upon the strength of the link between the student’s experience of learning and the student’s 
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learning environment. This approach to learning is supported by Abrami, Bernard, Bures, 
Borokhovski and Tamim (2011) who suggested that content should not be “delivered” to 
learners but “co-constructed” with them by integrating pedagogical strategies and 
technologies appropriate for the purpose. The suggestion here is that there is a mutually 
beneficial partnership with a co-development of knowledge, which can emerge through the 
recognition of the learner and the system as partners changing, adapting and developing 
curriculum. 

How knowledge is used and developed is the fundamental basis of pedagogical design, with 
learning as the active component in the knowledge design process. Learning itself is not 
dependent on one approach but grows with the dynamic adaptation of many approaches, a 
confluence of interactive and passive strategies where each passive component is matched 
with an interactive component, including technology, thereby allowing the learner to 
assimilate the knowledge and transform it for their own purpose. Migrating these cognitive 
and strategic processes to the online environment has assumed increasing significance with 
the higher education sector perceiving that online learning delivery is a fundamental 
component of the sector’s long-term strategy. A United States study (Allen & Seaman, 2013) 
found that 69 per cent of university leaders saw that online delivery was critical to their 
university. Salmon (2013) stated that with online delivery being given high priority by 
university leadership, university faculties are aiming to develop more effective frameworks 
for curriculum development, learning delivery and student support. 

The COL Framework 

Technologies and online learning approaches can be daunting for university academics as 
they develop subjects for the online environment. Factors such as unfamiliarity with 
technology, reluctance to relinquish traditional teaching and the time it takes to develop such 
courses have been identified as inhibiting the development of online courses (Keengwe & 
Kidd, 2010). Studies have found that the provision of frameworks and the support to lecturers 
provide the necessary understanding of the pedagogies involved and confidence to use the 
technology (Murray, Pérez, Geist & Hedrick, 2013). Instructional design models, such as 
ADDIE and Carpe Deum, provide substantive design assistance and are based on frameworks 
that depend on sequential development (Petersen, 2003; Salmon, Jones & Armellini, 2008). 
Such frameworks enable lecturers to create an engaged community by managing the 
relationship between technology and pedagogy, specifically with regard to course design, 
social presence, specially tailored assignments, and learner expectations and objectives. 
However, the facilitation of sustained interaction with course material, fellow learners and the 
instructor are not necassarly sequential and need more flexibility to accommodate learner 
interaction and development.  

The development of the COL framework focuses on interaction behaviours between students 
and lecturers, as well as the elements that contribute to the construction of learning inquiry 
and knowledge making. The merging of behaviourist and constructivist learning approaches 
capitalises the behavioural strengths of learner interactions with the clear construct of learning 
sequence (Woo & Reeves, 2007). The behavioural component alludes to the involvement of 
the lecturer in the subject and the planned involvement of the student in the academic work 
(Astin, 1984) merging with the specific customisation of instructional strategies that 
characterises constructivism (Rovai, 2004). The six elements that form COL are derived from 
Little’s (2004) work on the strategies to develop learner autonomy and Anderson’s (2008) 
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learner-centred environments that focused on the effectiveness of the approaches to and 
design of student learning. These studies found that student satisfaction in both online and 
hybrid course formats depend upon course content, student–teacher communications, the use 
of effective learning tools, and the lecturer (D’Agustino, 2012). The six elements that form 
the COL model are described in Table 1; the particular focus of each element is explained and 
its purpose for learning highlighted. The elements are not sequenced in any particular order 
and are intended to be used and re-used according to the intended learning for each subject.  

Table 1 

The Six Elements of the COL Model 

  
Creation 
Developing the course and subject: plan, 
dream and conceptualise. How will the 
learning you design fit the course/subject 
outlines? Use the occasion to utilise new 
research, new technologies and new 
collaborative structures in the learning design. 

Information 
Considering the information that needs to 
be disseminated. What information will be 
relevant, current, challenging and serve as 
stimuli; and will it be synchronous or 
asynchronous? The use of video lecture, 
Skype/connect, vodcasts/podcasts and other 
media repositories can orchestrate this 
exchange. 

  
Exchange 
Communicating information and dialogue 
between lecturer and student, student and 
student, student and expert mentor. What are 
the most appropriate modes of exchange to 
achieve particular learning outcomes? The use 
of Wikis, apps, augmented reality to facilitate 
interaction, and the use of bookmarking and 
repositories to identify and store knowledge. 

Reflection 
Encouraging students to evaluate and 
challenge their learning through exchange 
with their peers and with other members of 
the educational community. What useful 
knowledge has been acquired in this 
interaction? How can it be transformed for 
use in other situations? The use of blogs, 
forums and e-portfolios allow for students 
to develop their thinking. 

  
Assessment 
Providing the opportunity for the student to 
demonstrate their development of knowledge. 
What judgements can be made about the 
volume, nature and quality of learning? Can 
assessment be negotiated with students? In what 
modes can it be developed, and is it flexible? 

Professionalism 
Encouraging the student to develop 
further in their professional practice and 
standing. Has the student developed a 
stronger connection with their professional 
learning community? Active connections to 
professional learning community websites 
and academic social media facilitate some 
of this development. 

  

An assistive style guide and mobile application has been developed to assist lecturers in the 
design of their subjects and provide a consistent learning approach for subjects offered within 
a university. Providing such a style guide for the development and teaching of online subjects 
develops a level of confidence (Steinart et al., 2006) amongst lecturers to use the most 
appropriate pedagogy in their teaching, as well as ensures a collaborative and consistent 
online learning development within the faculty or school. Lecturers evaluate the material to be 
taught, highlight the learning focus for each section by using the style guide, and identify that 
learning focus to the student by means of the relevant icon. The four elements of the COL 
framework that focus on teaching are information, exchange, reflection and assessment with 
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creation and professionalism focusing more on conceptual design and contributions to 
appropriate communities of practice. The style guide utilises four teaching elements of the 
COL framework to provide a tangible link for lecturers between theory of learning and the 
practice of teaching. The structure of the style guide (see Table 2) displays the four teaching 
elements and the various components of each element cross referenced with the teaching 
functions that may be used in an online or blended classroom. The guide portrays how the 
learning functions could be used across each of the four elements; for example, if the lecturer 
wanted to use journaling to develop thinking then journaling could be used to initiate inquiry, 
develop thinking or use professional practice skills to exchange information on the learning 
focus.  

Table 2 

Style Guide Used for Developing Subjects 

Function 

Learning Focus  
Information 

Learning Focus  
Exchange 

Learning Focus  
Reflection 

Learning Focus  
Assessment 

Formulating the 
focus; Presenting the 
information 

Initiating inquiry; 
Developing thinking; 
Professional practice 
(collaborating, sharing, 
reflecting, community 
building) 

Analysing information; 
Evaluating ideas; 
Synthesising findings 

Summative 
assessment; 
Criterion referenced 
– formative 
assessment 

Journal/ 
note/blog 

  
Journaling to provide 
focus/information 

  
Journaling to develop 
thinking 

  
Journaling to analyse and 
evaluate 

  
Journaling for 
evidence 

Discussion/ 
chat/ 
forum  

Collaborative 
approach to provide 
focus/information 

  
Collaborative approach 
to develop thinking 

  
Collaborative approach 
to analyse and evaluate 

 
Collaborative 
approach for 
evidence 

Multimedia 

  
Multimedia to 
provide 
focus/information  

  
Multimedia to develop 
thinking  

 
 Multimedia to analyse 
and evaluate 

  
Multimedia for 
assessment 

Question/ 
quiz  

 
 Focused questioning 

 
Questioning to develop 
thinking 

  
Questioning to analyse 
and evaluate 

  
Questioning for 
evidence 

Think/reflect  

  
Reflection for focus 

  
Reflection to develop 
thinking 

 
 Reflection to analyse 
and evaluate 

  
Reflection for 
evidence 

Web/apps  

 
Applications for 
focus 

  
Applications to 
develop thinking 

  
Applications to analyse 
and evaluate 

 
Applications for 
evidence 

Highlights/ 
Important 
points    

Focus highlights 
 

 Important points to 
develop thinking 

  
Important points to 
analyse and evaluate 

 
 Important points 
for evidence 
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The development and implementation of the mobile application is linked to the COL 
framework with the design of the application that is influenced by the major structural 
components of information, interaction, reflection and assessment. The initial motivation to 
develop the application was linked to the re-design of two teacher education degrees in the 
Faculty of Education. Both these degrees were distance-learning courses that were delivered 
online and the lecturers who were asked to teach these subjects had limited experience in 
teaching online subjects. The degree re-design involved lecturers being placed into writing 
teams and working with an educational designer and course leader to redefine the subject 
content and delivery. The lecturers were required to use a range of technologies to teach their 
subject and had little experience in knowing the technologies available. Various technologies 
had been categorised according to the COL framework by the author and uploaded into the 
mobile application. In the writing teams, lecturers were able to use the app to determine a 
range of technologies that could be utilised for a learning function. Once developed, there was 
potential to use the app across all faculties in the university and even across all universities. 

The use of the application by university lecturers is intended to meet the following expected 
outcomes: 

1. combine mobile technology with learning strategies 
2. assist lecturers to match technology with specific learning tasks 
3. provide lecturers with a range of technologies for learning contexts 
4. motivate lecturers to use technology by incorporating an easy to use interface 
5. create an application platform that can be used across the university 

The Technology for Online Interactive Learning (TFOiL) mobile application (Figure 1) was 
developed for both tablet and smartphone devices (made available in August 2015) and is 
available across Android, iOS X and Windows platforms. Apart from the first screen, the app 
was designed into three layers, with the first two layers described in Table 3 and the third and 
last layer displayed in Figure 2 to illustrate the type of response users get when making 
selections from Layers Two and Three. 

 

Figure 1. First screen of the TFOiL application. 
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Table 3 
Descriptions of Layer Two and Layer Three of the TFOiL Application 

Second Layer: Lecturers would first select one 
element 

Third Layer: Lecturers would then select 
one of the three options for each element 

Information: Consider the information that needs 
to be disseminated. What information will be 
relevant, current, challenging and serve as stimuli; 
how will it be developed; and will it be 
synchronous or asynchronous? The use of video 
lecture, Skype, vodcasts/podcasts and other media 
repositories can orchestrate this exchange. 

• Formulating the focus 
• Formatting the information 
• Presenting the information 

 
Exchange: Communicating information and 
exchanging dialogue between lecturer and student, 
student and student, student and expert mentor. The 
use of Wikis, apps, augmented reality to facilitate 
interaction, and the use of bookmarking and 
repositories to identify and store knowledge. 

 
• Initiating inquiry 
• Developing thinking 
• Network building 

 
Reflection: The capacity for students to evaluate 
and challenge their learning through exchanges 
with their peers and with other members of the 
educational community. The use of blogs, forums 
and e-portfolios allow for students to develop their 
thinking. 

 
• Analysing information 
• Evaluating ideas 
• Synthesising Findings 

 
Assessment: The opportunity for the student to 
demonstrate their development of knowledge. Can 
it be negotiated; in what mode can it be developed; 
and is it flexible? 
 

 
• Accumulating findings 
• Criterion 
• Formative 

The process of getting to the last screen (Figure 2) is determined by previous choices, which 
in this case was by first selecting “Information” in Layer Two and then “Formulating the 
focus” in Layer Three. 
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Figure 2. Last screen of the TFOiL application. 

The application was developed in HTML5 and is currently located on the education delivery 
platform. The trial of the application is in two phases with a small group of lecturers in 2013 
and a larger faculty pilot in late 2015 to continue into 2016. There were three 
meeting/mentoring sessions scheduled for the 2013 pilot group and that group had the support 
of an educational designer to counteract the lack of support often experienced by lecturers 
(Siragusa, Dixon & Dixon, 2007). 

PILOT STUDY TO INFORM THE RESEARCH APPROACH 

The use of the application forms a research focus to evaluate the effectiveness of the 
technology and its use amongst higher education educators. An instrumental case study 
approach (Stake, 1995) has been adopted to capture the observations of lecturers as they use 
the application and style guide when they are required to prepare their subjects for teaching at 
the start of each teaching session. These observations will be holistically analysed to provide 
detailed overview of this application’s and style guide’s uses at the various stages of its 
implementation to answer the research question: “Does the use of the application and style 
guide improve the use of technologies and teaching strategies for the development of online 
subjects?” 

It is intended for the research to commence late in 2015 and continue into 2016; however, a 
pilot study was conducted in 2013 to determine app usability and its fit for purpose and 
whether any modifications would be required before the major study commenced in 2015. 
The pilot study was a series of briefing sessions to inform lecturers about the proposed 
research in the use of the app and the style guide – this same approach will be used for the 
major 2015–2016 research study. The purpose of this pilot was to refine the TFOiL app, style 
guide and the mentoring approach for the future research, as well as regular practice in 
assisting lecturers with their subject design. Mentoring sessions then followed where lecturers 
were given assistance in the use of the app and style guide in the development of their own 
specific subjects with all comments recorded, coded and then holistically analysed. Using the 
work of Kallio and Kaikkonen (2005) to evaluate app usability and the CIPP model 
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(Stufflebeam, 2003) to evaluate the teaching lesson development, the feedback and qualitative 
data from the pilot study would be used to modify the approach, the mentoring sessions, the 
TFOiL app and the style guide as appropriate. The pilot study is described in more detail in 
the following section. 

Pilot Study 

The first iteration of the app was trialed in August 2013 with a small number of lecturers (6) 
developing curriculum-based subjects for teacher education students as a forerunner to the 
major 2015–2016 research study. Each lecturer involved in the initial study had an iPad and 
the web app was downloaded onto the device. There was one briefing session and three 
mentoring sessions that involved explanation, assistance and sharing of ideas.  

A two-hour initial briefing (August 2013) was held to explain the design concept of the app, 
that is, linking various technology applications with specific learning concepts (e.g., 
“Blogging” to develop an idea or concept or the use of “Vodcasts” to present an idea or as 
part of an assessment). At first, there was some resistance with the general opinion that there 
would be compulsion to use a standard technology to deliver the subjects. However, a further 
explanation about the use of different technology applications to support elements of online 
learning, such as engagement, connectivity and pedagogical disruption, did convince those 
present that there was merit in the design. The TFOiL app and style guide were demonstrated 
and each person then opened the app and, with guidance, opened every screen. The lecturers 
were then asked to develop the first two weeks of their subject to be ready for the next 
meeting. Lecturers’ comments were recorded, transcribed and then coded. The comments 
about the app fell into two categories. The initial comments were reserved and tended to be 
more about technology use (two participants) and remembering how to use the app (one 
participant) with the same person making a comment about the usefulness of the TFOiL app. 
However, most of those present wanted to trial the use of the app in the development of their 
subject material. There were also questions about what assistance would be available if 
lecturers required assistance both in the use of the app and the development of their subject. 

In the second meeting (September 2013), the lecturers were asked to identify the elements of 
the learning contained in their two-week lesson sequence. These elements were then identified 
with the learning elements in the style guide and lecturers were then asked to select a 
technology from the TFOiL app that could be used to enhance the teaching of that particular 
learning element. There was an educational designer present at each of the meetings so that 
lecturers could ask questions or discuss ideas and it is worth noting that three lecturers had 
already listed some technologies from the TFOiL app to use in the lesson delivery. Comments 
during the meeting were recorded, transcribed and coded. Lecturers were asked two 
questions: (a) “Was the app easy to use?” and (b) “Was there enough technology choice in the 
app to support the learning in their lessons?” Despite two lecturers with inade technology 
skills, there was general approval voiced for the use of the app with comments such as 
“useful” (14), “easy to use” (9) and “enough choices” (5) mentioned at the meeting. Lecturers 
also commented on remembering how to access each level of the app (10) and that the 
learning structure merged well with the themed development (17) of the two-week module. 
There was one common comment voiced and that was there needed to be an app that would 
display the technologies for their curriculum area, not just the learning. Some lecturers (2) 
also asked whether students could use the app in their development of their own lessons as the 
learning framework would be useful to the students to adopt in their lesson planning. Other 
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comments were: (a) to add to the range of technologies in the app, (b) would there always be 
a delay when accessing the URL link in the app or did the delay only occur when used for the 
first time and (c) would the app be only used in the education faculty. 

The final meeting (November 2013) was to allow lecturers to present the design of their 
subjects that were ready at the time of the meeting. Not all subjects had been completely 
finished, but each lecturer had embedded technology in all the planned learning stages of their 
subject. One telling comment from one lecturer was that the app and process had allowed that 
person to use technologies that had not been previously seen. When asked about the time 
factor involved in developing the subject, one lecturer stated that it had taken extra time 
because they had to use technologies they did not know; other lecturers claimed that the time 
factor was not significant. All six lecturers remained positive in their use of the app and stated 
that they would use the app in the development of modification of their next subject. 

The analysis of all comments from the three meeting sessions confirmed that the participating 
lecturers adopted and maintained a positive approach to the use of the TFOiL app and the 
style guide. When using the app, lecturers were required to open the app, select and navigate 
through the different screens and then select a technology. Using the same evaluation process 
adopted by Kallio and Kaikkonen (2005), lecturers were able to follow all the steps in using 
the app and the only issue was the download time experienced when accessing a selected 
technology link for the first time. Taking the last two elements of the CIPP (Stufflebeam, 
2003) process, product and process evaluation, the responses by the lecturers about the 
process and the achievement of the goal of developing technology embedded lessons were all 
positive. There were difficulties highlighted, but those comments related not to the app or 
process. Rather, they related to the technology infrastructure, such as broadband speed and 
WiFi connection. The lecturers in the pilot study continue to use the style guide and the 
TFOiL application, and there are an increasing number of lecturers who are adopting the style 
guide and are waiting for the updated version of the application. The findings from the pilot 
study confirm the mentoring approach utilised to work with lecturers as well as the usability 
of the style guide and the TFOiL application. This approach, style guide and app will now be 
used with a larger number of participants in the Faculty of Education.  

SUMMATIVE DISCUSSION 

The increasing adoption of online learning practices by higher education institutions, 
developing engaged learning environments, utilising technolgy affordances and developing 
lecturers’ skill in subject design has created a tension that needs to be addressed with careful 
planning, mentoring and resources. There is a pivotal role assigned to the lecturer who is 
either developing or delivering a subject using technology in an online or blended platform. 
For the subject and degree to be authentic and viable in an online environment, there should 
be a fundamental shift to move beyond technology skill acquisition and aim for an 
appreciation and understanding of the pedagogical underpinning of technology and learning 
and its primacy in course design. 

The style guide and mobile app have been developed to assist and do not purport to replace 
personnel or be regarded as an entire learning solution. Rather, it is a step in a planned 
process and to be used in conjunction with the COL model. The pilot process not only 
involved acknowledging the lecturers’ expertise in their subject discipline and engaging the 
lecturers in a systematic development that provided assistance when needed, but also 
empowering them to merge a familiar knowledge with new or different teaching learning 



 
ISSN 2382-5855   
Advances in Scholarship of Teaching and Learning, Vol.3, No.1, 2016. 

 

10 
 

practice successfully assisted by technology. The next step will be to implement and evaluate 
a larger pilot and disseminate those lecturer perceptions across the university before a full 
release of the mobile app and style guide. 
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This paper reports on partial findings of an Australian Office for Learning and 
Teaching funded project entitled Learning Analytics: Assisting Universities with 
Student Retention. The potential of learning analytics to address diverse learning 
needs in a systematic and responsive manner is discussed, focusing on how the use 
of learning analytics can assist in developing responsive and student-centred 
curricula, and by extension improve student retention. Potential uses of learning 
analytics to address diverse learning needs and improve retention are explored, as 
is current use by academics. The paper first provides a literature review with a 
focus on the potential impact of learning analytics on student retention, and 
student success and engagement, before reporting on academic-level qualitative 
data of the project. These qualitative data for this paper are retrieved from a 
combination of surveys and focused interviews with academics across the 
Australian higher education sector. The key findings indicate that learning 
analytics is currently still a potential source of confusion for many academics, that 
institutional context is a crucial factor, and that a need exists for proactive 
communication about learning analytics planning and strategy by institutional 
leaders.  

Keywords: Learning analytics, student-centred learning, student retention, higher education 

INTRODUCTION 

Learning analytics is most commonly defined as the “measurement, collection, analysis and 
reporting of data about learners and their contexts, for purposes of understanding and 
optimising learning and the environments in which it occurs” (Siemens & Long, 2011), and 
has gained great interest in the global higher education space in recent times. In the Australian 
context, the interest in learning analytics is largely reflective of future potential, rather than 
generalised or scalable success at this point.  

Australia has a relatively well-resourced, sophisticated and mature higher education sector, 
with a strong commitment to the scholarship of learning and teaching (Universities Australia, 
2013). However, an increasing range of choices around technology and data presents 
challenges as much as opportunities (Hanna, 2000; Verbert et al., 2013). This refers both to 
technologies themselves (e.g., in the form of choices in data analysis tools) and to the data in 
terms of the sheer volume of available data (e.g., learning analytics data). In addition, it refers 
to the skills and knowledge required to take advantage of the opportunities. At present, the 
higher education sector is wrestling with how to balance attempts to take advantage of all that 
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technology and data analysis have to offer against maintaining a realistic set of boundaries, 
which give clarity of purpose and promote productivity.  

In this paper, we report on partial findings of an Australian Office for Learning and Teaching 
funded project entitled Learning Analytics: Assisting Universities with Student Retention 
(West et al., 2013). Using the findings from this study, we discuss the potential of learning 
analytics to address diverse learning needs in a systematic and responsive manner, focusing 
on how the use of learning analytics can assist in developing responsive and student-centred 
curricula, and by extension improve student retention. This study aimed to find out how 
different stakeholders in Australian universities viewed the potential of learning analytics in 
this respect. The overall project included institutional-level and academic-level surveys and 
interviews. In this paper, we focus on the academic-level qualitative data of the study, which 
was drawn from a combination of surveys and interviews with academics across the 
Australian higher education sector to explore their use (or opinions) of learning analytics in 
relation to curriculum development and student retention. The data from the institutional-level 
surveys and interviews, which focused on the opinions of senior management and 
administrators, will be reported on elsewhere.  

For this project, learning analytics was investigated in relation to student retention. Across 
multiple levels (e.g., political, institutional and academic), student success and retention are 
crucial aspirations in the Australian higher education context (Bradley, Noonan, Nugent & 
Scales, 2008). More specifically, improving the participation and success rates of Aboriginal 
and Torres Strait Islander people (Behrendt, Larkin, Griew & Kelly, 2012; Universities 
Australia, 2013), people from regional areas and people of low socio-economic status (SES) 
are important goals (Universities Australia, 2013).  

In 2014, the average attrition rate for universities in Australia was 12.82 per cent (The 
Australian, 2014), ranging from 27.26 per cent at the high end to 5.16 per cent at the low end. 
This has a major impact in a higher education sector characterised by large increases in 
student numbers, increasing student diversity and changing modes of delivery over the last 15 
years. Clarke, Nelson and Stoodley (2013) referred to this development as “stress on 
institutions to maintain or increase student engagement, success and retention in the midst of 
increasing cohort mass and diversity” (p. 91). This study set out to explore how learning 
analytics could be leveraged to assist with maintaining and increasing student engagement, 
success and retention. While institutional leadership is crucial in relation to a number of 
institutional factors when it comes to the implementation of learning analytics, academics 
work directly with students at the teaching level, and, hence, this is where we focus our 
attention in this paper. The goals of the study were twofold:  

1. Identifying the potential uses of learning analytics in addressing diverse learning 
needs and improving student retention 

2. Exploring current use of learning analytics by academics, and how they view the 
opportunities that learning analytics provide 

As the field of learning analytics matures, the focus of theory and practice is increasingly 
shifting from traditional post-hoc analysis to exploration of the possibilities that real-time data 
bring (Baker & Yacef, 2009; Campbell, Oblinger & DeBlois, 2007; Dawson, Tan & 
McWilliam, 2011; Fiaidhi, 2014; Norris & Baer, 2013; Raca, Tormey & Dillenbourg, 2014). 
Running alongside is an emerging focus on how computer-assisted personalisation, adaptivity 
and artificial intelligence might be developed and contextualised to meet higher education 
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objectives (Baer, Norris, Duin & Brodnick, 2013; Chatti, Dyckhoff, Schroeder & Thüs, 
2012). Additionally, learning analytics presents new avenues for addressing ongoing themes 
such as the effectiveness of particular teaching styles (Baron & Harris, 2012), approaches like 
gamification (Camilleri, de Freitas, Montebello & McDonagh‐Smith, 2013; Holman, Aguilar 
& Fishman, 2013; Tsui, Lau, J., & Shieh, 2014), or whether the pedagogical intent of teachers 
is being realised through the learning process (Kennedy et al., 2014; Mirriahi & Dawson, 
2013). As noted, this paper explores to what extent academics use learning analytics and how 
they view the potential. To develop the context for the discussion about the data, however, we 
will first review the literature as it relates to learning analytics, student retention, and student 
learning and success.  

LEARNING ANALYTICS & STUDENT RETENTION 

Learning Analytics 

In this section, which is based on the literature, we define learning analytics, discuss the 
development of learning analytics within a higher education context, and begin to explore 
practical uses of learning analytics.  

To reiterate, Siemens and Long (2011) defined learning analytics as the “measurement, 
collection, analysis and reporting of data about learners and their contexts, for purposes of 
understanding and optimising learning and the environments in which it occurs”. Ferguson 
(2012) identified two additional assumptions: that learning analytics makes use of pre-
existing, machine-readable data, and that its techniques can be used to handle “big data”, 
which is large sets of data that are not practicable to deal with manually. 

In addition to the rise of online learning and political concerns (e.g., performance 
management, metrics and quantification), big data is an important driver in higher education 
(Clow, 2013; Ferguson, 2012; Johnson, Adams Becker & Hall, 2015), but less well-
understood, especially by academics at the teaching “coal face”. Gartner Inc. (2015) defined 
big data as “high-volume, high-velocity and high-variety information assets that demand cost-
effective, innovative forms of information processing for enhanced insight and decision 
making”. Growth in big data is driving many of the emerging tools and methods of learning 
analytics. 

Ochoa, Suthers, Verbert and Duval (2014) observed that “learning analytics is a new, 
expanding field that grows at the confluence of learning technologies, educational research, 
and data science” (p. 5), and they further implied that learning analytics had the potential to 
solve two simple but challenging questions:  

1. How do we measure the important characteristics of the learning process?  
2. And how do we use those measurements to improve it?  

This study was mostly interested in analytics that could be applied to the issue of student 
retention and therefore took a broad view of the definitions. 

One practical summary of potential applications of learning analytics is offered on the 
Edutech Wiki (2013): 

http://www.gartner.com/technology/topics/big-data.jsp?utm_source=gcom&utm_medium=interlink&utm_campaign=ITG
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For individual learners to reflect on their achievements and patterns of 
behaviour in relation to others:  

1. as predictors of students requiring extra support and attention;  
2. to help teachers and support staff plan supporting interventions with individuals and 

groups;  
3. for functional groups such as course teams seeking to improve current courses or 

develop new curriculum offerings;  
4. for institutional administrators taking decisions on matters such as marketing and 

recruitment or efficiency and effectiveness measures; and  
5. for comparisons between systems (state, regional, national and international). 

All of these applications have potential follow-up applications to student-retention strategies, 
because learning analytics can provide data that can help to ascertain elements that contribute 
to both student retention and/or attrition. These data can then be used in a corrective manner 
in evaluation exercises. In turn, this is important as student retention is a high priority in the 
Australian higher education context.  

Student Retention 

Student retention has become a major focus in the Australian higher education sector over the 
last 10 years, particularly in response to the Review of Australian Higher Education, better 
known as the “Bradley Review” (Bradley et al., 2008), which includes high targets: “the 
target proposed for higher education is that 40 per cent of 25- to 34-year-olds will have 
attained at least a bachelor-level qualification by 2020” (p. xiv). Achieving these targets will 
require not only increasing the rate of enrolment but also, critically, improving student 
retention. Student retention, either within a unit or a course, can vary significantly across 
institutions and jurisdictions in Australia. In 2010, student retention averaged 86.6 per cent 
nationally, with the lowest rate being 71.0 per cent and the highest being 88.8 per cent 
(Department of Industry, Innovation, Climate Change, Science, Research and Tertiary 
Education [DIISCCRTE], 2012b).  

Furthermore, “by 2020, 20 per cent of undergraduate enrolments in higher education should 
be students from low socio-economic backgrounds” (Bradley et al., 2008, p. xiv). Students 
from low socio-economic backgrounds are one of a number of official equity groups, which 
also include students from non-English speaking background, students with a disability, 
women in non-traditional areas, low-SES students, regional and remote students, and 
Indigenous students (Koshy, 2014; DIICCSRTE, 2012a).  

It is acknowledged that there is much work to be done to increase participation of equity 
students in higher education. For example, Aboriginal and Torres Strait Islander people 
comprised 2.2 per cent of the overall population, yet made up only 1.4 per cent of student 
enrolments in 2010, including only 1.1 per cent of higher degree by research enrolments. 
Disparity carries over to staffing, with Aboriginal and Torres Strait Islander people 
representing 0.8 per cent of all full-time equivalent academic staff and 1.2 per cent of general 
university staff in 2010 (Behrendt et al., 2012). Behrendt and her colleagues also 
recommended ambitious targets: “the panel has recommended that the parity target be set to 
match retention and completion rates of non-Indigenous students” (p. 10).  
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One of the great hopes for learning analytics is that it can potentially impact multiple levels 
across the sector (e.g., political, institutional, and academic levels), and at the institutional 
level, it can have an impact on different sections of institutions. This creates the opportunity 
of more holistic approaches to student retention, rather than different sections of higher 
education institutions implementing measures in isolation. Furthermore, keeping track of 
progress in terms of student retention requires access to a variety of data, whose reporting 
often lags significantly behind real time. However, while there is still a lot of emphasis on 
student retention in the Australian higher education sector, there is also an increasing 
realisation that student retention may be too narrow a framework, and that instead we should 
broaden this to a wider concept of student success and student engagement.  

Learning Analytics, Student Success and Engagement 

It is apparent that student retention is increasingly being subsumed into broader activity and 
thinking related to student success and student engagement. The question becomes how 
learning analytics can specifically facilitate student retention, progression and completion 
across the life-cycle, and this relates, firstly, to the First Year Experience (FYE; James, 
Krause & Jennings, 2010) and, secondly, to the ways in which analytics can be applied to 
what Kift and colleagues have called “transition pedagogy” (Kift, 2009; Kift, Nelson & 
Clarke, 2010; Nelson, Kift & Clarke, 2012). This has been particularly important in response 
to the Bradley Review (Bradley et al., 2008), which in turn is part of a broader agenda that is 
sometimes called “widening participation” (Chowdry, Crawford, Dearden, Goodman & 
Vignoles, 2012; Thomas, 2002). One of the key challenges for learning analytics is to create 
scalable opportunities for expanding the focus from first year to all years, preferably without a 
concomitant increase in cost. 

The academic and non-academic factors that can influence student retention are complex and 
varied (Clarke, Nelson & Stoodley, 2013). Studies have also shown that online courses have 
higher attrition rates than traditional face-to-face classrooms (Diaz, 2000). There are 
conflicting results among studies as to which factor has the biggest impact on student dropout 
rates (Dekker, Pechenizkiy & Vleeshouwers, 2009; Diaz, 2000; Rivera & Rice, 2002). 
Possible factors include differences in the student demographic as more students from lower 
socio-economic backgrounds with less formal educational qualifications tend to be enrolled in 
online courses. Effective use of technologies, time constraints and academic “preparedness” 
are other impact factors.  

Thinking more holistically, Tinto (2009) suggested that to be serious about student retention, 
universities need to recognise that the roots of student attrition lie not only in students and the 
situations they face, but also in the very character of the educational settings in which students 
are asked to learn. If we return to the learning analytics definitions of “measurement, 
collection, analysis and reporting of data about learners and their contexts, for purposes of 
understanding and optimising learning and the environments in which it occurs” (Siemens & 
Long, 2011), it becomes clear that student retention (and success and engagement) have a 
natural affinity with learning analytics. 

Tinto (2009, p. 3) identified four conditions of student success: expectations, support, 
feedback and involvement (or engagement). Clarke, Nelson and Stoodley (2013, p. 96) took 
this idea further and added more details in their Student Engagement Success and Retention 
Model (SESR-MM) by including the following categories: 
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1. Learning – assessment, curricula, teaching practices, pedagogical styles 
2. Supporting – information, services, resources, “people-rich” advice, advocacy and 

peer support 
3. Belonging – interaction, inclusive activities, identity development/formation 

opportunities 
4. Integrating – academic literacies, personal literacies 
5. Resourcing – staff development, evidence base, communication, learning 

environments 

Both Tinto’s four conditions and especially Clarke et al.’s categories are potentially 
measurable, which is where learning analytics becomes particularly relevant for learning 
analytics provides the potential to provide the data to measure and analyse each of these 
categories across whole institutions. Such analyses can then become an integral part of 
reflection and continuous improvement exercises with a particular focus on student success, 
and by extension student retention. We will now turn to our study and first discuss our 
method.  

METHOD 

Overall, the study employed a mixed-method design featuring four distinct data collection and 
analysis processes: 

1. institution-level survey 
2. academic-level survey 
3. interviews 
4. case studies 

The implementation of the mixed-method approach was guided by the work of Greene, 
Caracelli and Graham (1989), who observed a range of purposes for utilising a mixed-method 
design. In the context of this paper, one of these is primarily relevant. This is the development 
purpose, which is focused on sequential application of different research methods where one 
informs the other, in turn. In this case, the institution-level survey deliberately preceded the 
academic-level survey. As the study was largely exploratory, it was difficult to know what 
questions would be of most relevance to academic staff without first gaining a sense of how 
institutions were progressing with learning analytics. The same approach was applied to the 
development of the interview schedule. Once the academic-level survey data collection had 
been completed, the analysis revealed themes and questions that the research team wanted to 
further investigate using a more qualitative approach and thus the interview phase was 
implemented. As mentioned, in this paper, we focus on the academic-level survey and 
academic-level interviews only.  

Academic-level Survey 

The academic-level survey was conducted between September and November of 2014, was 
targeted at academic staff (e.g., teachers, student support and/or academic developers), and 
was focused on what they thought about learning analytics and/or how they were using 
learning analytics in the context of student retention. The survey employed a purposive, 
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snowball sampling strategy to recruit self-selecting individuals (n=353). Of the respondents, 
276 were academics involved in teaching students.  

The sample was purposive in the sense that invitations to participate were distributed in 
settings where the target audience of academics were located (most commonly via university 
staff email lists). It was self-selecting in the sense that academics receiving the invitation 
could then make their own free choice about whether to participate with the help of relevant 
guidance in a project information sheet. It was a snowball sample in the sense that the 
research team both distributed invitations themselves and invited colleagues in their 
professional networks to also forward the invitation through their own academic networks.  

Responses were kept anonymous. To minimise risk of multiple completions by individuals, 
the survey software used for this study only allowed one survey attempt per computer or IP 
address. Participants could save and return to an incomplete survey anytime they wished. 
After two inactive weeks, an in-progress attempt was automatically closed and placed with 
completed surveys. 

Academic-level Interviews 

A series of semi-structured interviews were conducted between December 2014 and February 
2015 with self-selecting respondents who had completed the academic-level survey. This 
consisted of 23 people from 15 different universities. Respondents held a variety of roles 
(e.g., teacher, educational developer, student support officer, librarian, learning analytics 
project leader, tutor, and learning and teaching leader) and spanned different academic levels. 
The purpose of the interviews was to expand the narratives around some of the more 
interesting themes uncovered in the more quantitative aspects of the study, for example, 
where respondents involved with various aspects of learning analytics were positioned in the 
organisational structure, or what elements of learning analytics the majority of respondents 
were familiar with. Each interview was digitally recorded (audio) and then transcribed 
verbatim for coding. The data were manually anonymised (e.g., roles and institution names 
were removed). 

In terms of the “structured” aspect of the interviews, the five primary interview questions 
were:  

1. What is learning analytics to you? 
2. What do you think learning analytics can be used for? 
3. What is your institution currently doing around learning analytics? 
4. What do you currently do in your teaching or work role that you see as directly related 

to student retention and/or success? 
5. Do you have any other comments? 

FINDINGS AND DISCUSSION 

One of the features of the overall mixed-method design was that it facilitated the triangulation 
of data and identification of key messages that spanned different pieces of data. Data analysis 
revealed a number of headline findings, which came through multiple data sources that were 
both quantitative and qualitative and included institutional-level and academic-level surveys 
and interviews, as well as an extensive literature review: 
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1. The higher education sector in Australia is at an early stage of development, 
implementation and understanding of learning analytics  

2. Context is critical and underpins the development, implementation and use of learning 
analytics for student retention 

3. Tensions exist around the extent to which learning analytics can drive actions and 
behaviours or can take the functions of people 

4. Tensions exist between “business” needs, wants and limitations (e.g., costs) and 
“educational” needs and wants (e.g., academic freedom and innovation in learning and 
teaching) 

5. People across institutions have a key role to play in leveraging the opportunities of 
learning analytics which must take account of the relationships between strategy, 
planning, policy and action 

6. Establishing relevant business and educational questions is critical 

The following subsections explore each of the headline findings and illustrate how the data 
contributes to each of these findings. 

Learning Analytics Is at an Early Stage of Development in Higher Education 

Understandings about how learning analytics could be implemented and leveraged towards 
student retention were quite limited. For the most part learning analytics activity is 
concentrated centrally (in business intelligence and learning analytics projects and pilots). In 
other words, it is currently concentrated in isolated pockets where individual organisational 
units have a direct stake in it, rather than holistically linked across institutions. This means 
that at the academic level (teachers, etc.), learning analytics are often not a daily, weekly or 
even monthly topic of conversation with different colleagues, as Table 1 shows. 

Table 1 

Absolute Frequency with which Academic-level Survey Respondents Engage in Learning Analytics 
Discussions with Selected Groups (n varies by variable) 

Group Approx. 
daily 

Approx. 
weekly 

Approx. 
fortnightly 

Less than 
monthly  

Approx. 
monthly 

Never 

Teaching Staff (n=319) 7 27 24 45 115 101 
Programme or Course Co-ordinator (n=304) 5 17 15 38 84 145 

School or Faculty Management (n=306) 3 6 4 33 103 157 
Learning Support Staff (n=305) 9 16 18 34 74 154 
Students (n=307) 3 14 12 19 77 182 
Colleagues in Communities of Practice  
(n=306) 

5 19 15 33 68 166 

Central L&T Group Staff (n=302) 12 14 11 22 73 170 
Student Support Staff (n=296) 5 8 10 24 71 178 
Institutional Management (n=299) 3 11 4 21 58 202 

Whilst the study found that the Australian higher education sector is in its early days when it 
comes to the development, application and use of learning analytics, data from the different 
sources (i.e., institutional-level and academic-level surveys and interviews) help clarify what 
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that actually means in more specific terms. This is reflected in the following points that refer 
to the different stages that various institutions are at: 

1. Institutions are actively seeking to understand what learning analytics is and how it 
might be leveraged at their institution 

2. Institutions are aware that getting their data infrastructure better integrated is probably 
going to be helpful, even if they are not yet completely sure how  

3. Most institutions have developed some analytics capacity and experience through 
centralised business intelligence projects 

4. Many institutions are currently running learning analytics pilot projects to explore 
ways of applying learning analytics and/or testing different learning analytics tools, 
for example, applications within Blackboard Analytics  

5. The technical and multi-faceted nature of working with integrated data and advanced 
learning analytics means that planned projects often take longer than anticipated or hit 
roadblocks 

6. Generalisable, scalable successes remain elusive for now, which reflect that many 
pilot projects have revealed challenges (e.g., inconsistency in grading schemas and 
nomenclature used by academics) that need to be addressed in order for projects to re-
piloted or expanded  

Context Is Critical and Underpins the Development, Implementation and Use of 
Learning Analytics for Student Retention  

There appears to be great variability in learning analytics across institutions in the sector, in 
terms of preparedness, issues of importance, strategic positioning, executive support and 
resourcing. This was reflected in this study’s interview data, which showed significant 
individual variety between different institutions’ contexts, and, more importantly, even within 
individual institutions (e.g., with academics often having very different levels of awareness 
about learning analytics than the executive-level staff). Thus, institutional context represents a 
set of key variables that are important considerations in how learning analytics might be 
implemented. 

Whilst some elements that impact the implementation of learning analytics were common 
across participating institutions (e.g., the presence of Learning Management Systems [LMSs] 
such as Moodle or Blackboard, and Student Information Systems [SISs] such as Callista), 
many more differences were articulated. Amongst participating individuals and institutions 
there was wide variation in: 

1. Restrictions around teaching outside the LMS – Some institutions have a set of 
approved tools, some do not restrict at all, and some do not allow teaching to take 
place outside the LMS. This becomes an issue, as the LMS is the primary tool for the 
collection of learning analytics data.  

2. The location and extent of executive sponsorship of learning analytics – This ranges 
from centralised to de-centralised organisational units, and from academic to IT areas. 

3. Prioritisation of student retention as an issue of focus – This is not necessarily the 
focus for learning analytics development in all institutions as for some universities, 
student retention is a much more pressing issue than for others  (e.g., less wealthy 
regional universities compared to wealthy research-intensive universities).  

4. The types of learning analytics being focused on – Some institutions are pursuing 
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personalisation, some are pursuing predictive analytics, whilst others are focusing on 
exploring curriculum and teaching improvement. 

5. The types of data that people can access and are interested in exploring – For example, 
in some institutions, academics have much more extensive access to learning analytics 
data than in other institutions. In addition, some academics have a specific interest in 
exploring data related to specific student cohorts (e.g., Indigenous students).  

6. Student cohorts with wide variability depending on the institution – For example, 
research-intensive urban universities tend to have a more homogenous student cohort 
than smaller regional universities, or universities with large distance-education 
cohorts.  

7. The degree of centralisation of learning analytics – Some institutions are actively 
involving academic staff in the uses and applications of learning analytics, whereas 
others are focused on more centrally contained projects, which are managed by non-
academic staff from ICT units or by data analysts.  

Tensions Exist around the Extent to which Learning Analytics Can Drive Actions and 
Behaviours, or Replace People 

A broad tension was highlighted around the role of people, the role of computers, and the 
implications for workloads in the process of gathering and responding to learning analytics 
data. Personal responses to address student needs, using a manual system, were still 
considered important by institutions. Moreover, a number of staff in the interviews talked 
about personal approaches (e.g., telephoning students) having increased, rather than declined 
in recent times. However, at this stage this is likely the result of an increased focus on 
student-retention interventions, rather than a response to increased access to learning analytics 
data. 

Interview participants identified clear benefits of a balance between manual and automatic 
responses, as indicated in the following quotes: 

Even though you are using automated systems to communicate and provide 
feedback, you still have to make sure that it is personalised and meaningful for 
students and that takes time and consideration. 

Statistics can be helpful, but it can also be useful to talk to students directly 
and see what they actually think they need themselves. 

Tensions Exist between “Business” Needs, Wants and Limitations (e.g., Costs) and 
“Educational” Needs and Wants (e.g., Academic Freedom, and Innovation in Learning 
and Teaching)  

One clear tension to come out of the interview data related to variability in how learning 
analytics might be positioned in a university and the role of academics in it. An underlying 
element of this tension relates to different agendas; for example, a tension between 
institutional/business needs and limitations on the one hand, and what academics would like 
on the other, and how these agendas may be satisfied within institutional learning analytics 
infrastructures. Within this discussion, the idea of centralised versus de-centralised models of 
managing learning analytics arose, with academics mostly expressing a preference for de-
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centralised models to allow them to tailor the application of learning analytics to their 
individual practice and student cohorts.  

Overall, there is strong interest in learning analytics amongst academic-level staff. Academics 
are particularly interested in the following relatively modest or achievable applications: 

1. better understanding who is in their class (demographics, prior academic record, etc.) 
2. consolidated information about individual students at the touch of a button (e.g., 

seeing how their students are doing in other units, what their demographic data is, 
whether they are using resources, all in one place) 

3. learning analytics being used for justification of directives relating to their teaching 
(e.g., when academics are told to respond in 24 hours to students, is there evidence for 
this being useful?) 

4. improving both student (e.g., resource access patterns, socialisation) and teacher (e.g., 
teaching style, unit design) behaviours with respect to learning  

Academic staff reported that their institution was not really meeting their needs in ways that 
would help them get going with learning analytics, which include access to data, 
interpretation of data, professional development and how the use of learning analytics would 
affect them. For example, academics reported that they want the freedom to teach how they 
feel is most appropriate – outside the LMS can be one such case. Yet, this may then mean that 
potential data is not available for use in learning analytics, which, in turn, means that the 
available data may be incomplete. 

A common view expressed during the interviews, which is also reflected in the literature 
(Ferguson, 2012), was that students should be at the centre of analytics thinking and that 
ethical principles should reflect this, which would then have the potential to extend criteria for 
learning success beyond grades and persistence so as to include motivation, confidence, 
enjoyment, satisfaction and meeting career goals. The latter was mentioned, in particular, by a 
number of respondents in the academic-level interviews and a link was drawn to specific 
cohorts of students (e.g., students from low socio-economic backgrounds and international 
students). This is probably not surprising as learning analytics was discussed and framed in 
the context of student retention during the interviews. Expanding student retention towards a 
broader and more holistic concept of student success could also lead to a move away from 
summative assessment towards formative assessment. To achieve this will require transparent 
methods of reporting and visualising analytics that are personalised, can be easily understood 
by learners and are clearly linked with ways of improving and optimising their learning.  

People across Institutions Have a Key Role to Play in Leveraging the Opportunities of 
Learning Analytics 

Even where institutions were largely conducting learning analytics centrally, there was still a 
crucial role for people across the institution to play, which relates to one of the key 
requirements of successfully working with large data sets: that data is validated, trustworthy 
and current. For instance, one institution wanted to work centrally with assessment data 
across a whole range of courses and units, so they made pieces of early, low-stakes 
assessment mandatory to facilitate this. Nevertheless, there were still reports of academics not 
using the LMS to record grades, which affected the ability to utilise the data. 
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Another example is teaching outside the LMS. This poses a potential problem when it comes 
to learning analytics in the sense that it makes the data incomplete if the data collected are 
restricted to institutional systems such as LMSs and SISs. Table 4 shows a range of teaching 
activities that took place outside of the LMS, often for assessment purposes: 

Table 2 

Tools, Utilities and Activities for Teaching outside the LMS (n=276 who teach students) 

Variable Category Absolute 
Frequency 

Relative 
Frequency 

Tools or utilities 
outside the LMS 
used for teaching 
(n=276) 

  

Does not use tools or utilities to teach outside the LMS* 120 44% 

Website hosted externally 57 21% 

Website hosted by their institution 54 20% 

Others 53 20% 

Social media applications 51 19% 

Mobile apps 22 8% 

Teaching 
activities 
conducted outside 
the LMS 
(n=156)** 

Provision of access to learning materials 89 63% 

Assessment submission and feedback 75 52% 

Learning focused interactions between lecturers and 
students 

59 41% 

Learning focused interactions between students 48 34% 

Notes: *mutually exclusive response  
           ** n excludes participants who do not teach outside the LMS 

Of the 55 per cent of universities who indicated that they do not place any restrictions on the 
use of external systems, only one had a process to capture any data but without the ability to 
integrate it with any other data set. Thus, a high level of importance should be placed on 
designing infrastructure and teaching in ways that will take advantage of learning analytics if 
this is strategically important. 

Establishing Relevant Business and Educational Questions Is Critical  

Participants identified an immense variety of data sources and variables that could be of 
interest. Developing a clear focus on the use of learning analytics is important but the focus is 
often restricted to infrastructure. However, a clear focus, aided by key targeted questions to be 
addressed, will assist institutions to develop readily accessible reports for academics with a 
focus on student success and retention without overloading central services. 

Participants in the academic survey were asked what type of data they would like access to. 
Most of the 150 respondents indicated what they would like to find out about their teaching 
practice and their students’ learning (rather than identifying the data they needed). 
Furthermore, analysis revealed that while academic-level respondents came from various 
main roles (teaching staff, learner support, postgraduate research and management), each 
group identified key targeted questions or areas of focus. This is in line with Kennedy et al.’s 
(2014) work, which, like our project, has a focus on what they call “returning learning 
analytics to teachers”, which aligns with our focus on academics in this paper. Their work 
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focused on linking the learning design of online tasks provided to students with the learning 
analytic affordances of the technology-based tools that support them. The following are some 
example questions from respondents in our study, categorised into two broad themes: 

Improving curriculum/course design and teaching: 

1. Is course design effective? 
2. Which course(s) are performing well? (within a school, faculty, university) 
3. How can I improve my course design and teaching to improve engagement and 

performance? 

Improving student retention and performance: 

4. What are the indicators?  
5. Who are the most at risk?  
6. What interventions are more likely to be effective? 
7. What effect does intervention have on students (based on low results observed through 

analytics)?  
8. What trends can we see in terms of at risk students?  
9. Are there relationships between progression, enrolment status, performance? 

LIMITATIONS 

This study has some limitations and resolving these will both help to set the findings in their 
proper context and to indicate avenues for further work. Firstly, the sample size means that 
the external validity of the data is relatively limited. However, the authors have taken steps to 
carefully describe the sampling process and demographics. Secondly, the sample size also 
impacted the statistical power and the end result is therefore a largely descriptive and 
exploratory survey based on self-report data. 

Some limitations also emerged around the construct validity of the study as evidenced by a 
number of questions in the survey in which participants expressed that they were unsure what 
learning analytics was and whether it was available to them and their institution.  

However, despite these limitations, the value of the study can be seen as follows: 

1. The issues illustrated are relevant and at least locally impactful, even if they are not 
universal. 

2. The mixed-method design means that academic-level survey data can be connected to 
other project data (e.g., West et al., 2015) in very specific ways (e.g., contradictions 
and tensions between institutional direction and teachers priorities can be considered 
using the different data sets). 

3. Whilst this project was taking place, other work was occurring (e.g., a University of 
South Australia led Office for Learning and Teaching project [Dawson et al., in 
press]) which can help expand the breadth and range of understanding. 

4. Currently, research at the sector level seems liable to illustrate further questions rather 
than solutions to specific problems because key challenges and issues are still being 
delineated and uncovered through pilot studies and exploration within many 
institutions. 
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5. The research team aims to refine and repeat data collection in the near future to 
provide a longitudinal point of comparison, which might also allow for reliability to be 
further explored. 

CONCLUSIONS 

In this paper, we have reported on a study about learning analytics in the Australian higher 
education context with a specific focus on where academics are at with regards to learning 
analytics. While we have discussed six overall and interrelated headline findings, three broad 
conclusions can be drawn from the data presented with reference to academics. Firstly, 
learning analytics is currently still a potential source of confusion or frustration for many 
academics. Secondly, institutional context is a crucial factor. Thirdly, until learning analytics 
is widely established, there is a need for institutional leaders to proactively communicate what 
they are doing, what they are planning and what is expected of teaching staff around learning 
analytics. Learning analytics offers much potential to systematically address diverse learning 
needs and improve student retention. However, a whole-of-institution approach and 
transparent strategic leadership and communication are required for that potential to be 
fulfilled. 
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Learner-centred design has received considerable attention for many years now. 
Despite this attention, it is common to find institutionally sanctioned teacher-
centred design across educational sectors. The Institute for Adult Learning project 
What Is Quality Curriculum?, in the context of the Diploma of Adult and 
Continuing Education (DACE), explored the issues of what constitutes quality 
curriculum from the perspective of a learner-centred design. We studied and 
interviewed two contrasting groups, one being international scholars and the other 
Singaporean DACE curriculum designers, learning facilitators and quality 
assurance managers, analysed DACE curriculum and courseware materials and 
Singapore Workforce Development Agency curriculum support documents, and 
undertook practitioner observation. We identified two contrasting approaches: the 
instrumental curriculum and the interpretive curriculum. As a result of our 
reflection on the findings, we developed a model, the IDeA Model, for enhancing 
curriculum quality by posing questions for reflection that encourage a learner-
centred approach. This paper will briefly tell the story of the research that led to 
the development of the Model, provide details of the Model and conclude with the 
possibilities for it. 

Keywords: Curriculum, learner-centred, curriculum model, compliant curriculum, interpretative 
curriculum 

INTRODUCTION 

This paper outlines the research by the Institute for Adult Learning (IAL) project, What Is 
Quality Curriculum? This led to the development of a model, the IAL Design Approach 
(IDeA) Model, for assisting practitioners to reflect on their assumptions behind their 
curriculum design decisions. The paper commences with the background and rationale for the 
project that took place in two stages to investigate the development of curriculum designers 
for the Singapore Continuing Education and Training (CET) sector. It then proceeds to 
provide initial analysis from the data where practitioners have used the Model, and its 
potential for contribution to curriculum design and enactment. 
 

 

 

 

 



 
 
ISSN 2382-5855 
Advances in Scholarship of Teaching and Learning, Vol.3, No.1, 2016. 

2 

 

Background 

The Singapore Workforce Development Agency (WDA) was created in 2003 and inherited a 
disparate CET sector with a diverse community of trainers, the majority of whom did not have 
a training qualification. Trainer quality control became a major concern. The Workforce 
Skills Qualification (WSQ) system was developed to increase employability, improve worker 
performance and align industry needs with training provision. This required a certain level of 
skills in training, assessment, curriculum and courseware development not present at the time 
in the adult educator workforce (Willmott & Karmel, 2011). 

The Advanced Certificate in Training and Assessment (ACTA) was introduced in 2005 to 
offer training using a competency-based approach and provided the first-quality standard and 
credential for trainers. It is now compulsory for those teaching WSQ to have the ACTA 
qualification and is considered by many in the CET sector as a useful qualification to have, 
whether or not they teach WSQ. However, it became clear that the competency-based 
approach of ACTA could not meet the needs of a rapidly changing CET sector. Rather, the 
CET sector required professionals with the ability to address quite complex workplace 
training issues and gaps in innovative ways that were contextualised to meet the unique needs 
of specific sectors and employees. 

Generally, it was the thinking within sections of WDA that ACTA was producing graduate 
cohorts who struggled to see beyond the relatively narrow discourse of competency-based 
training (CBT) curriculum practice. It was felt that the WSQ system, founded on CBT 
principles emphasising skill preparation for immediate practice rather than future needs, 
seldom encouraged sectoral change or critique within the body of practitioners who were then 
working within the CET sector; a different set of skills were deemed essential for the sector to 
prosper. The Diploma of Adult and Continuing Education (DACE) was launched in 2010 to 
address this perceived inadequacy (former Senior WDA Manager, , April 2012). 

At the time (2012), both the ACTA and DACE programmes were considered pivotal to 
achieving WDA’s aim to create a professional CET workforce able to assess the needs of 
potential learners, design appropriate curricula and deliver training solutions that addressed 
sometimes complex and dynamic workforce challenges. The desired outcome was to have a 
more effective and inclusive workforce that increased productivity, facilitated further 
economic growth and met the career needs of a skilled Singaporean workforce (Kong, 2011, 
p. 61). 

DACE was originally designed to encourage trainers to revise and reflect on the initial 
compulsory ACTA qualification to train in WSQ. DACE was intended to be more than a 
skills qualification in CBT, the original brief of ACTA. It also introduced learners to 
specialist study streams, such as e-learning, facilitation skills, assessment and research, 
permitting learners to develop expertise within a range of fields. DACE, therefore, was 
deliberately created as a “value-added” curriculum-making and learning-facilitation 
qualification for the CET sector and has become mandatory for WSQ curriculum design. It 
should be noted that since this time, DACE has undergone a number of further iterations. 
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Methodology 

This article draws on findings from Stage 1 of a two-stage qualitative project (see Bound, 
Rushbrook & Sivalingham, 2013). Stage 1 addressed the research question, What does 
“quality” curriculum mean to different people? Data consisted of semi-structured interview 
questions, curriculum documents and participant observation. Interviewees were selected 
using a combination of purposive and convenience sampling (Lankshear & Knobel, 2004, pp. 
148–149). The first set of respondents consisted of international scholars (n=7) and 
Singaporean curriculum experts (n=11) explicitly identified for their deep knowledge of and 
practice within the adult and vocational education field. It was anticipated that purposive 
sampling of this kind would provide an efficient and effective way of gathering high-quality 
data on curriculum (O’Leary, 2010, pp. 168–169). The second set of interviews was gathered 
from a range of Singaporean DACE stakeholder curriculum designers, learning facilitators 
and quality-assurance managers. Respondents were interviewed using a semi-structured 
question protocol which posits that shared core questions can be used across an interviewee 
cohort but permits the exploration of responses through interviewer conversational “follow-
up” questions (Lankshear & Knobel, 2004, pp. 201–203). This enables greater inter-
subjectivity within the interview process and the possibility of deeper, broader and enhanced 
agential responses (Fontana & Frey, 2005). 

A limited range of documentary evidence was used in the analytical narrative. These include 
selected DACE curriculum and courseware materials and WDA curriculum support 
documents: module outlines, facilitator guides, learner reference guides, trainer resource kits, 
WSQ standards, document development guides and assessment plan guides. Participant 
observation data was used to supplement the analytical narrative and drawn from one of the 
authors facilitating two DACE modules: E1 Design and develop curriculum for adult learning 
programmes and C5 Apply instructional design to develop courseware. Evidence has been 
drawn from practitioner observation notes, module commentaries submitted to programme 
developers, meeting notes and field notes.  

A qualitative content-analysis approach was used to interrogate sample documents (Lankshear 
& Knobel, 2004, pp. 332–333). Through careful reading and accompanying note-taking, 
repeated overt or “manifest” and hidden or “latent” themes were identified for later 
comparison with themes emerging from primary interview data.  

Participant observation and reflection is used in a limited sense. Gathered data includes 
reflections on the nature of the planned syllabus and the disjunctions of its enacted delivery, 
including timing, contingency management, existing and additional content, structured 
silences (hidden assumptions) and teleology (purpose). These insights are only possible 
through practice-based participation in the real work of module facilitation. 

A “categorical analysis” approach (Coffee & Atkinson, 1996) was used. The data was first 
read and extensive notes were taken, suggesting a range of common themes or “codes” across 
all gathered materials. These themes were then isolated and further clumped and abstracted 
into higher and more abstract “superordinate” categories, sometimes by as much as three 
levels (pp. 41–20). Through a reflexive and iterative process, the data was read and re-read 
and added to, or shifted within, the extant categories until “data saturation” was determined 
(Sarantakos, 2001, pp. 202–205), that is, no significant new categories were discovered and 
all emerging data could be placed within existing superordinate categories. The analysed data 
was then used to construct the critical narrative and develop the model. 
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WHAT DO WE MEAN BY “QUALITY” CURRICULUM? 

The IDeA Model was developed from the (Bound et. al., 2013) study described above which 
addressed the question, What is “quality” curriculum? (amongst others).  Given that the IDeA 
model is designed to assist practitioners reflect on their underlying assumptions about 
curriculum,  the following section provides a brief analysis of the literature addressing the 
question, What is “quality” curriculum? 

What Is Curriculum? 

Nearly 40 years ago, Rule (1973) claimed there were 119 definitions of curriculum. That 
curriculum is planned by others and therefore has wider intentions is an important aspect of 
how we understand what curriculum is and what it does. For example, Goodson (1997, p. 24) 
identified curriculum as the relationship between knowledge and social/political control. 
Hamilton and Weiner (2003) commented that curriculum is “an instrument that not only 
supported ordered instruction delivered by teachers and followed by learners, but also 
promoted different conceptions of social order” (p. 624). Hökkä, Eteläpelto and Rasku-
Puttonen (2010) extended this concept of curriculum serving the purposes of society and 
embedding within it dominant ideas and ways of thinking and being, suggesting that 
curriculum can be viewed as a political text, and thus can be analysed for its embedded 
discourses. Slattery (2006) takes us back to the Latin origins of the term curriculum: currere.  

Currere is derived from the Latin infinitive verb that means “to run the 
racecourse”. Curriculum is a verb, an activity, or “an inward journey”. (p. 298) 

Curriculum as a learning journey is played out in various ways in Bruner’s (1960) concept of 
spiral curriculum as a process of meaning-making working from where the learner is, and in 
Doll’s (2004) emphasis on what we do in curriculum through dialogue, interpretations, pattern 
playing, hypotheses generation and narration as key vehicles for meaning-making. In these 
conceptualisations of curriculum, the learning journey is paramount in bringing us to an 
understanding of curriculum as that which is played out in the learning environment and in 
the interactions between learners and teacher (the enacted curriculum). Alexander (2008) 
suggested that curriculum is “probably best viewed as a series of translations, transpositions 
and transformations from its initial status as published statutory requirements or non-statutory 
guidance” (p. 14). This definition or explanation of curriculum tells us that curriculum is 
dynamic, that what the original designers and developers produced as a product required to be 
followed or to act as guidance is not what is enacted in the classroom. Even where curriculum 
is mandated and required to be followed, “teaching is always an act of transformation” (p. 
14). However, the degree of transformation varies. External assessment, for example, in 
practice often means teachers teach to the assessment, minimising transformation of the 
stipulated curriculum. 

This deeper conceptualisation of curriculum operates alongside more instrumental, pragmatic 
perspectives of curriculum. In CBT, the instrumentalist perspective is dominant (Billett, 
2003). Billet noted that curriculum frameworks for vocational education in Western countries 
are premised on behavioural accounts of the goals and process of learning which guide the 
assessment of measurable outcomes. Outcomes such as these offer a sense of security, safety 
and protection for those who manage vocational education, industry and government (p. 7). 
CBT tends to emphasise consistency as being important; in some settings, this can also mean 
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that everyone receives the same learning experience to reach the outcomes, no matter how 
different the settings and groups of learners. The underpinning purpose of curriculum for CBT 
relates to skills development for work in order for workers to operate efficiently. “Vocational 
education [much of it is CBT] is seen as the instrument to create a more effective workforce 
to increase national prosperity” and producing a workforce capable of meeting international 
competition (Cornford, 1999, p. 93). This has been the intent of CBT systems and their 
curriculum since its inception. However, over the last few decades, there has been a growing 
focus on lifelong learning that is at odds with a strict implementation of CBT: 

[W]hat is now paramount for students is the need to become better learners and 
generators of knowledge.... Successful knowledge workers are not 
characterised by being knowledgeable as traditionally understood, but by their 
ability to learn and relearn and by their engagement with…the new “creative 
ethos”. (Looney & Klenowski, 2008, pp. 1–2) 

These different conceptualisations of curriculum can be termed as interpretative (focused on 
developing the learner as a generator of knowledge and thus on learning) and instrumentalist 
or pragmatic (akin to CBT notions of curriculum) (Bound, et. al, 2013). 

“Quality” Curriculum  

What is considered as “quality” curriculum will depend on the individual’s understanding of 
what curriculum is, on their teaching and learning perspectives and on their understanding of 
the intent of a curriculum. The authors take the stance that “quality” curricula derives from a 
constructivist sociocultural stance and an understanding of curriculum that is inclusive of the 
enacted curriculum, reflective of what we have termed the “interpretative” curriculum (Bound 
et al., 2013; Rushbrook, Bound & Sivalingham, 2013): 

• coherence;  
• focus on practice; 
• flexibility; 
• focus on what learners “do” and conceptualisation of learners as thinkers and 

meaning-makers; and 
• that which excites and challenges teachers. (Bound et al., 2013, p. 34) 

The issue of coherence between the different components of curriculum is an important one. 
It does accept that planning is inherent in curriculum design and that there will be learning 
outcomes. Biggs (2002) noted that curriculum, teaching and assessment tasks should be 
aligned to support higher-order learning processes. Although he specifies curriculum teaching 
and assessment as separate, in essence his “constructive alignment” integrates these aspects, 
reflective of both a product and process model of curriculum design. His approach focuses on 
the cognitive rather than embodied aspects of learning. Nevertheless, coherence between 
curriculum components of content, organisation, teaching and learning methods and 
assessment (Knight, 2001) provide clear guidance for users of curriculum and consistency in 
messages received by teachers and learners. The issue of coherence should be applied to any 
learning environment, including workplace learning and movement between classroom and 
workplace environments. In-class activities should be consistent with an out-of-class learning 
environment so there is a coherence of key messages about what matters and the informal, 
accepted rules of the game. Walsh (2007) suggested that Bigg’s concept of constructive 
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alignment offered a way to manage the integration of declarative theoretical knowledge and 
tacit knowledge of the workplace. Any curriculum that intends to sustain complex learning 
needs to be aligned in all its components to ensure consistency of messages and that what is 
assessed is what is intended to be assessed. Working across learning sites highlights the 
importance of assessment that is holistic, integrated and “sustainable” (Boud & Molly, 2013). 
That is, that assessment assesses the “essence” of what a course wants the learner “to be”, 
moving well beyond demonstrated technical know-how and ability. 

There is a need for an appropriate balance between a focus on practice (inclusive of embodied 
learning) and the development of cognitive capacities to make judgments indicative of that 
practice. Billett (2003) asked: if curriculum ensures adaptability through multiple experiences 
of the practice to understand the diversity of the vocational practice? Linked to these concerns 
is the need for the building in of cognitive challenge and complexity with each round 
(Schwartz, 2006), indicative of Bruner’s spiral curriculum. We are reminded by Billett (2001) 
that curriculum should focus on vocational practice, which is not just about separate, atomised 
tasks and pieces of knowledge and skills but about wholes and relationships. As such, when 
considering what is “quality” curriculum, we are analysing the curriculum writers’ and 
stakeholders’ perspectives of knowledge and of vocational practice.  

Flexibility as a characteristic of curriculum documentation can seem to be contradictory in a 
CBT context where poorly conceptualised performance criteria are often atomised; this is an 
issue that requires skilled design to overcome. However, there are as many ways to achieve 
the desired outcomes as there are learners and teachers. For example, where curriculum 
includes scaffolding, trainers need to have the authority to remove that scaffolding and use 
whatever remains to fit according to judgments made on the spot about learners, resources, 
outcomes and assessment approaches (Knight, 2001).  

The question of what learners “do” relates back to the pedagogical intent within the 
curriculum. Biggs (2002) noted that choosing teaching and learning activities and the 
appropriate noun or verb that captures the essence of the activity indicates a role for teachers 
and learners, as well as a specific form of learning. For example, the words “lecturers and set 
texts” denote the reception of selected content that is teacher controlled and where learners 
are passive. The phrase “learning partners”, however, suggests peer control and developing 
skills in resolving differences through application. Thinking from the perspective of what 
learners “do” also prompts questions, such as: Do activities open up perceptual experiences, 
sensitise people to others, develop community relationships, facilitate development of 
patterned meaning structures, organise knowledge, develop inner strength and power? (Willis, 
1988). If curriculum intends to do some or all of these things because they are inherent in 
vocational practices, then this intent needs to be clear and the messages consistent across a 
programme.  

Curriculum should focus on its users, the teachers, trainers or facilitators and learners. 
Therefore, as Schwartz (2006) suggested, curriculum should engage, excite and challenge the 
teacher. The extent to which curriculum focuses on learners is evident in answers to the 
following questions: “Are learners seen as imitative learners? Do they learn from didactic 
exposure? Or are they considered to be thinkers, knowledgeable and meaning-makers” 
(Alexander, 2008, p. 17)? 

The concept of curriculum constantly changes and evolves over time. We need to bring to the 
construct some clarity about what different models or approaches, assumptions and 
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pedagogical practices will mean to those who write (designers), use (facilitators) experience 
(learners) and manage its journey.  

FINDINGS  

The study (Bound et al., 2013) found two distinct groups who clearly had different 
approaches to curriculum. For the international scholars group we called “bricoleurs”, due to 
their eclectic and “craft-based” nature of their development of curriculum-making skills, they 
share several key ideas about the definition of curriculum; foremost on their minds is its 
conception as a flexible, dynamic and engaging map of learning possibilities guided by a 
consistent philosophy of learning. Within this framework, they tend to privilege the agential 
relationship of the learner and facilitator, the learner is to be respected for his or her choices in 
education as a lifelong journey, and the facilitator is encouraged to view the curriculum as a 
lens through which to exercise professional judgement and innovation. In a sense, their 
musings represent an ideal view. Curriculum is imagined as unfettered by institutional or 
bureaucratic interventions and undertaken consequently from a position of power where 
curriculum choices and predispositions are able to be enacted. Therefore, they revealed what 
we called an interpretative approach to curriculum.  

For the DACE stakeholders, labelled “pragmatists” because of the practical manner in which 
they respond to and work within a highly managed programme-making environment, 
curriculum is defined in instrumentalist, pragmatic and technocratic ways. It is purposive and 
directed to the skill-development needs of the nation. There is a clear market-orientation, 
including an implied one for employers and learners. Curriculum is expressed as a series of 
practical and measurable outcomes underwritten by the requirements of paid work. Its 
conception is within a regulatory framework defined and managed by others and has clear 
links with the idea of underlying assumptions of political purpose within curriculum discussed 
in the literature review. This appears through the transcripts as a normalised and 
unproblematised process. 

Interpretative 

The international scholars define curriculum within a paradigm of Western liberalism. The 
right of the individual to pursue knowledge and skills development through lifelong learning 
and workplace learning is held to be at least equal to the needs of other stakeholders, such as 
employers and adult education providers. For most, conceptions of curriculum are based on 
higher education sites rather than workplaces or vocational education institutions. Education 
outcomes, then, tend to privilege the Western liberal tradition of preparing graduates for 
participation in society as critical and informed citizens in addition to skills building for 
employment (Rushbrook, 2011; Turner, 1996). Within this context, higher education 
curriculum designers experience relative autonomy in their choice of curriculum as they sit at 
the apex of the course design process; they are able to enact programmes based on individual 
experience and developed philosophical convictions rather than filling in pre-determined 
templates. Curriculum representations, then, may be idiosyncratic, flexible and dynamic in the 
absence of excessive bureaucratic rule-following. 

Stanley and Nancy, who have responsibility for designing and running programs in an 
Australian university, commented that “the curriculum writer is often the deliverer as well and 
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that’s where we can bring in this reflective bit”, a reference to there being “no such thing as a 
detached curriculum person” removed from making decisions informed by life-values and 
philosophies. They emphasised the importance of interrogating these values and philosophies 
through deep reflection. Unless this is undertaken, they said, there remains the possibility of 
producing the type of “poor curriculum” that says, “This is the book and this is what we 
deliver”. Stanley and Nancy’s steps to quality curriculum appear in a variety of ways within 
the bricoleur and pragmatist groups, varying only in the degree of contextual design 
autonomy or regulation applied to and within the process. 

Evan, a professor of postgraduate studies at an American university, believed that in 
producing quality curriculum, it is “increasingly important that all curriculum designers need 
to think about matching the medium to the message” and that incorporating chatrooms and 
other e-learning strategies within the design process be considered. Evan’s comments are one 
of the few responses which contemplate the use of e-learning and blended learning as a 
central component of quality curriculum design and delivery. The majority, including 
bricoleurs and pragmatists, assumed delivery will take place in a classroom environment 
where learning is guided by an educator working with a group of learners.  

For Kate, who is a senior researcher from a New Zealand government research organisation  

Good curriculum starts where the learner is at and has a very clear 
understanding of where the learner needs to get to, and I think it’s got enough 
guidance for inexperienced people so they feel safe and confident, but not too 
much structure so that people who are more experienced be a better innovator 
to put things and add things...one that is just not serving the needs of learners 
or in this case what industry needed.... I do think you need to take the needs of 
the learner, as well as the people who are going to be using it. It’s really 
important. 

Kate’s approach privileges the learner and the facilitator at the centre of the knowledge and 
skill-making process with the curriculum designer designated as the provider of a map or 
scaffold to be reworked within the pragmatics of the learning practice environment. The map, 
however, must be drawn by an informed and skilled designer who “needs to understand 
theories of learning and theories of curriculum. It’s really important”. She added that, 
“Curriculum has to be general enough and strategic enough for it not to become constantly 
changing, whereas I think the programme and courses that sit underneath and the assessment 
needs to be constantly changing.” This would permit, Kate continued, “enough guidance for 
inexperienced people that they feel safe and confident, but not too much structure so that 
people who are more experienced be a better innovator...to add things”. In this way, then, 
curriculum of necessity “has to be a living document”.  

Quentin (a professor at a British university), perhaps, has the most radical reading of 
curriculum, conceiving it as an “interaction between academics and students” underwritten by 
a “consistent theory of learning”. This dialogic or discursive approach privileges learners in 
the curriculum-making process; they play active roles in its design and delivery. Curriculum, 
therefore, remains flexible and dynamic according to learner needs and of necessity must 
change with each cohort.  
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Pragmatists 

The pragmatists define curriculum within the boundaries of Singapore’s WDA and the WSQ 
system. While other models may be entertained, they are not widely evident in the transcript 
record, even by inference. Like the bricoleurs, the pragmatists garner their ideas from 
practice-based experience. This may have been within the fledgling adult-education sector, or 
from past workplaces in Singapore’s secondary schools, polytechnics, universities, private 
and government enterprises, or bureaucracies. Thinking is firmly grounded in the assumptions 
of the Singaporean learning culture and technocracy. This has a distinct advantage for local 
curriculum imagining: there is a relatively seamless transition from conception to execution as 
the underpinning “rules of engagement” are efficiently and effectively understood and 
enacted.  

DACE stakeholders are categorised by their work as curriculum designers who play 
significant roles in conceiving and developing the DACE programme; or facilitators, who 
deliver the programme in modular form; or as programme managers who either administer the 
programme in a CET setting or, at one point or another, have quality assured curriculum and 
courseware products. Thus, there is no opportunity for an individual to seamlessly move from 
design to facilitation and assessment, providing feedback loops back into curriculum design. 

For the pragmatists, “quality” curriculum is judged primarily by its capacity for higher level 
compliance within a set of WDA system legitimised rules and standards. But quality may also 
appear within subsets of this imperative. For example, it could be:  

• the consistency of alignment between the WSQ competency standards and the 
curriculum design objectives;  

• the logic of modular or syllabus sequencing derived from the curriculum map, the 
variety or appropriateness of selected pedagogies;  

• the level of fit between the developed programme and its underlying theoretical 
assumptions;  

• the degree of interpretive freedom and risk taking – or not – given to the 
facilitator and learner;  

• the level of economic return measured through increased productivity as a result 
of training; or  

• the observed changes in learner workplace behaviour.  

This range of interpretations of quality, it appears, depends on where the respondent is 
positioned in the curriculum design and delivery process, and whether the respondent is a 
curriculum designer, syllabus writer, quality assurance officer, programme manager, industry 
stakeholder or learning facilitator. However, most respondents in the stakeholder group 
appear united in their support of the “quality through compliance” precept. 

Anthony, a WDA Quality Assurance Officer, had a clear idea of curriculum to be:  

[A] combination of courses, that’s combined to form a curriculum that leads a 
person to perform his or her task.... Basically, there’s a structure in the design 
of programme, incorporating the learning activities, the delivery of the 
programme, and certain portions, and so on.  
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Within this, there are general guidelines “from the very concept of an idea of what you want 
to put in, rather than the final output”. Underpinning curriculum assumptions are governed by 
market imperatives. As Anthony explained, curriculum may begin from business Key 
Performance Indicators: “It’s from there then that you decide what the staff will need. This is 
actually the whole process. In terms of conducting the TNA (Training Needs Analysis), we 
find out what the staff will require.” Privileging curriculum for the emerging needs of the 
marketplace within tightly defined design rules is a reoccurring pragmatist theme, with 
variations.  

Diane, another WDA Quality Assurance Officer, defined curriculum as “a document that 
contains relevant content to a particular subject that’s used appropriately in a certain context. 
Subject matter can be applied in many, many contexts. Curriculum is a document that 
encompasses all this”. Wearing her WDA “hat”, affirmed that within Singapore’s adult 
education system, “we also need to ensure it’s [that is, the curriculum] competency based, 
because that’s the whole approach of what WSQ is all about”.  

Similarly, Kevin, an experienced industry and workplace curriculum developer with some 
experience in establishing the ACTA programme, equated WSQ and curriculum as 
inseparable: “Curriculum...is what WSQ is basically.” But within this scaffolding, curriculum 
can be manifested as “a very high level of strategy...a very high level kind of thinking 
process”. 

For the DACE stakeholders, it is perhaps at the points of programme enactment, that most 
tensions arise in relation to the purposes or intent of curriculum design. To ensure a smooth 
“transfer” or re-contextualisation of planned content from the designer to the facilitator to the 
learner, and to meet external stakeholder skill requirements, there is an assumed need for the 
careful management of programme delivery; facilitators must carefully follow the prepared 
scripts and stay on task. This linear process makes for easy slippage into adoption of a one-
way transmission or deficit model of knowledge and skills delivery, in spite of classroom 
strategies that explore prescribed topics using exemplary constructivist and social 
constructivist pedagogies where learners individually and collectively make their own 
meanings, but within a narrow knowledge and skills base. Within this compliant discourse, 
experienced and skilled facilitators are placed in the invidious position of being expected to 
deliver a tightly packaged programme by rote while knowing that significant innovation or 
variation may be the only way to achieve effective learner meaning-making. While educators 
have always interpreted curriculum this way and most likely will continue to do so well into 
the future, it is the perception that is not valued as an approved practice that often drives them 
to conform rather than perish. 

For the bricoleurs, “quality” curricula are best-practice exemplars of their curriculum 
definitions and related design, writing and enactment principles. Foremost in their thinking is 
the quality of the relationship between theoretically informed programme construction and its 
capacity for interpretation by a full range of educators: from novices who rely on its careful 
guidance, to experienced facilitators who remain free to incorporate and further adapt its 
content within an advanced skills repertoire. Learners are implicated in the interpretive 
paradigm through working with the facilitator to re-read programme outcomes according to 
their needs and capacities. It is quality curriculum’s potential for flexible and dynamic 
interpretation that sets it apart from less well-constructed counterparts. 

As a result of our reflection on the findings, we developed a Model to assist practitioners in 
enhancing curriculum quality. We have called the Model the Reflective IAL Design Approach 
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(IDeA). The Model was developed by identifying the two approaches of interpretive and 
pragmatist, and analysing the different aspects of curriculum as expressed by each group that 
make up the Model. However, as noted above, there are overlaps between the groups; it is not 
as black and white as it might appear in the Model. 

For example, in the interpretive-curriculum approach, curriculum designing, writing and 
enacting are simple extensions of their definitions. Curriculum design should be premised on 
sound educational thinking and pay heed to the needs of stakeholders. Within its structure 
there should be a range of feedback loops legitimising multiple interpretations according to 
the exigencies of delivery. It should be written in a manner that permits maximum appeal to 
the agential professional educator who will massage and enact the subsequent courseware 
material. It should also be relevant to similarly agential learners who may have a role in 
interpreting the material to suit their personal as well as occupational goals. In short, the 
interpretive discourse of curriculum understanding permits flexibility at all stages of its 
development and enactment.  

On the other hand, the DACE stakeholders’ curriculum design and writing strategies are more 
complex and heavily nuanced than their initial instrumental and market-oriented definitions 
initially suggested. This dissonance may reflect a lack of exposure to the resources, ideas and 
eclectic experience of the bricoleurs who are able to express deeper and wider definitions of 
curriculum more closely aligned with their practice. This reveals an overlap between the 
groups in relation to understanding the politics of curriculum contextualisation and practice. 
For the pragmatists, it appears, curriculum design and writing is a delicate dance between 
adhering to real and perceived regulatory requirements and meeting the needs of facilitators, 
learners and other stakeholders. Creating the DACE programme is an exemplar of these 
pressures. To produce viable curricula within this environment, then, requires great skill and 
experience, which has been more than demonstrated, but accomplished within a discourse of 
compliance. 

THE REFELCTIVE IAL DESIGN APPROACH MODEL  

As indicated above, the IDeA Model was initially developed by Rushbrook in our analysis of 
data from the Bound et al. (2013) study described in detail above. Since then, the authors of 
this paper have tested the Model in the field by asking 30 curriculum designers operating in 
both WSQ and non-WSQ environments to use the Model and discuss with the interviewer 
(Michael Choy) through recorded semi-structured interviews on their experience of using the 
Model, their perceptions of its potential use and the contribution of the Model. What we 
present here is a final version of a number of iterations of the Model based on feedback and 
continuous initial analysis of the interviews. The iterative changes have mainly to do with 
finding the appropriate language to describe and name the dimensions for easy use by 
practitioners.  

The Model is purposively presented as a heuristic to facilitate reflection on the key 
assumptions made in the curriculum-making process. Though the Model is schematically 
represented in a simplified two-dimensional space (see Figure 1), with the interpretive 
approach at one end of a continuum and the instrumental approach at the other end 
(acknowledged as a rather artificial separation into ideal types), the reflexive processes of 
curriculum-making are acknowledged as far more complex and iterative than represented 
here. In considering a range of dimensions detailed below, along the continuum, the user of 
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the Model is encouraged to engage in metacognitive reflection of the “why” and “how” rather 
than the “what”, “where” and “when” of curriculum-making.  

 

 

 
 
 
 

 

 

Specifically, the aim of the IDeA Model is to provoke conscious reflection on key 
assumptions made as we design curriculum. The Model emphasises the thought processes and 
assumptions that both precede and inform curriculum development. Many assumptions in 
relation to the dimensions of the Model are often made unconsciously; the purpose of the 
Model is to help surface and examine these assumptions. 

The Model is a tool for asking questions and surfacing assumptions on decisions about: 

• purpose of the programme/course and whose purposes the programme/course 
serves 

• delivery choices (e.g., classroom, elearning, workplace learning)  
• learning and graduate outcomes 
• pedagogical beliefs and practices 
• assessment strategies 
• evaluation strategies and processes 

 

Figure 2. The dimensions of the IDeA Model  

Figure 2 is a diagrammatic representation of the different dimensions of the IDeA Model. The 
inner circle of curriculum philosophy mediates the other dimensions of curriculum purpose 

Curriculum is flexible, 
dynamic, assumes deep 
engagement of learners, 
and is dialogic 

Interpretative 
curriculum 

Curriculum is compliant to 
predetermined outcomes 

strongly informed by 
national skills agenda in a 

highly regulated 
environment 

Instrumental 
curriculum 

 

Figure 1. The Continuum: Interpretative–Instrumental 
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and approach, design and implementation, and evaluation. Figure 3 is the heuristic where the 
dimensions have been identified along the continuum from instrumental to interpretative 
curriculum.  

Overview of Interpretive Curriculum 

The placement of the “interpretive” label at one extreme of the continuum represents 
curriculum as a flexible, dynamic and engaging map of learning possibilities guided by a 
consistent philosophy of learning that places learning and learner as the focus. The 
interpretive approach assumes the learner is an active participant in their learning journey and 
that there is an active relationship between the learner and facilitator; the learner is to be 
respected for his or her choices in education as a lifelong journey (Bound et al., 2013), and the 
facilitator is encouraged to view the curriculum as a lens through which to exercise 
professional judgment and innovation. 

Overview of Pragmatic Curriculum 

The placement of the “pragmatic” label at the other extreme of the continuum represents 
curriculum as instrumentalist, pragmatic and compliant. As such, it is more often than not 
considered purposive and directed to the skill development needs of the nation (Bound et al., 
2013): there is a clear market orientation, often implied, for employers, stakeholders and 
learners, underwritten by the requirements of paid work. As such the learner is treated as an 
economic unit, and a behaviourist approach to learning is used in curriculum design and in the 
enacted curriculum (facilitation of the curriculum). Curriculum is expressed as a series of 
measurable outcomes (e.g., CBT) based on knowledge and skill with a subsequent focus on 
content rather than learning and the learner. The idea of a pragmatic curriculum also often has 
unexpressed links with the ideas of major training policy-initiatives. These relationships and 
implications are often unexplored in relation to the curriculum-making process. 

Figure 3 below is a heuristic to aide practitioners to reflect on their curriculum approach. 
Here, we have unfolded each dimension and sub-dimension of the Model (Figure 2) and set it 
along the continuum described above (Figure 1). Each dimension has a description at the 
interpretive and pragmatic “end” of the continuum (Figure 4). 

 

 

 

 

 

 

 

 



 
 
ISSN 2382-5855 
Advances in Scholarship of Teaching and Learning, Vol.3, No.1, 2016. 

14 

 

 

 

 

Interpretive  Instrumental 

 1. Curriculum Philosophy  
Transformative 

 
Design Philosophy 

 

 

Regulated 

Capability 

 
Goal 

 

 

Competency 

 
2. Curriculum Approach  

Flexible Practice Orientation Pragmatic  

Curriculum as a process  Model Curriculum as a product  

Learner needs  Focus Industry and job requirements  

 3. Curriculum Design and 
Implementation Process 

 

Proactive and Empowered Design and Facilitation Reactive and Conforming 

Participative Learning Acquisition 

Authentic and Holistic  Assessment Task or Knowledge-Based 

 4. Curriculum Evaluation  

Continuous Responsive  Review and Improvement Reactive 

Figure 3. The Reflective IDeA (IAL Design Approach) Model Heuristic. 
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Interpretive  Instrumental 

1. Curriculum Philosophy 

Transformative  

Curriculum is an experience for the learners - individuals 
understand themselves, others, and the world about 
them, potentially resulting in fundamental shifts in 
‘mindset’ and practices.  

 

Design 
Philosophy 

 

Regulated 

Curriculum is conducted in a regulated environment 
to achieve outcomes related to specific skill, 
knowledge and attitude development.  

Capability  

End-goal is to develop the individual in character and 
‘macro’ skills which are rarely quantifiable and measured 
in order to manage job roles within dynamic work 
environments. 

Goal 

Competency 

Curriculum is directed to meet a set of clearly 
predetermined defined skills against measurable 
standards. Learner is understood as an economic 
unit.  

2. Curriculum Approach 

Flexible  
Curriculum designer draws on broad and deep experience 
in a negotiated environment between the facilitator and 
the learners 

Practice 
Orientation 

Pragmatic  
Practice based on application of competency-based 
or outcome-based training approaches within a 
regulated environment  

Curriculum as a process  
Dynamic and flexible due to an emphasis on learning; often 
subject to informed reinterpretation by the facilitator and 
learners at the point of delivery 

Model 

Curriculum as a product   
Regulated; often remains relatively fixed after being 
made, including at the point of facilitated delivery 

Learner  

Focus is on the learner, including lifelong learning skills. 
Focus 

Industry and job requirements  

The curriculum meets industry agreed standards 

3. Curriculum Design and Implementation Process 

Proactive  
The facilitator and designer are often the same; facilitator 
is expected to be the subject matter expert, proactive, 
innovative; often included in a small design team; 
empowered to make real-time changes to the design 

Design and 
Facilitation 

Reactive 

The facilitator and the designer are often different 
with a subject matter expert as the consultant; 
facilitator is expected to be relatively reactive, 
following the lesson design strictly; rarely included in 
design team 

Participative 

The learner is assumed to be an active learner, in their 
learning; there is an emphasis on reflective and self-
directed pedagogies, and on developing meta-cognitive 
skills to empower the learner. 

Learning 

Acquisition 

The learner is assumed to be a recipient of 
information; knowledge is received / acquired and 
assimilated with little questioning or challenge. 

Authentic and Holistic  

Broad-based including attitudes and metacognitive 
abilities; assessment is authentic. Assessment for learning 
contributes to constant adjustments to the enacted 
curriculum to meet learning needs; assessment as learning 
contributes cumulatively to learning and to assessment of 
learning. 

Assessment 

Task or Knowledge-Based 

Assessment of observable behaviours related to 
specific task or knowledge set; generally summative 
assessment, that is, assessment of learning.  
Assessment tends to take place within educational 
institutions. 

4. Curriculum Evaluation 

Continuous Responsive 

Improvements are both formal and triggered by learner 
experience and facilitator feedback in a continuous 
feedback cycle.  

Review and 
Improvement 

Reactive 

Improvements are driven by external audits and top-
down pressure from management. 

Figure 4. Summary of Sub-dimensions of the Heuristic. 
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Potential uses of the IDeA  Model 

Interview responses from the curriculum designers regarding potential areas of usage for the 
IDeA Model include:  

• Professional Reflection for Individual, Team, Organisation 
• Communications among Internal and External Stakeholder to Achieve 

Constructive Alignment 
• Curriculum Profiling  
• Research  
• Quality Assurance  
• Training of Curriculum Designers 

We have expanded on three (due to space constraints) of these possible uses identified by 
interviewees. First of all, it is useful as a tool for communication among stakeholders to 
achieve constructive alignment throughout the curriculum design and development process. 
According to Jason, Principal of an accredited training organisation: 

[W]e begin with what is the stakeholders’ requirements…. And sometimes…it 
might be more instrumental or might be more interpretative…that’s beginning 
with the end in mind, these [checklist parameters] actually can serve as a very 
good…constructive alignment [with] the desired outputs…with the 
stakeholders agreeable…upfront and then when the course development…is 
guided by [the outputs], leading to more constructive and positive effects 
[unfolding]…throughout this process.  

Secondly, it is useful as a planning and reflection tool for curriculum designers and key 
stakeholders to ascertain their professional beliefs and values in adult education and design at 
the individual and organisational levels. Michelle, Director of the 10-year-old training 
organisation, said: 

We are very practical, very pragmatic…and I love the fact that when I look at 
the IDeA Model…there’s this spectrum that allows us to rethink are we doing 
things right.  

These comments were mirrored by Samantha, a veteran in curriculum design and audit: 

I think it’s good to actually…to understand my…curriculum philosophy, and 
then we have some checklist for us to be aware, to be more conscious…. So 
once we are more aware of it, and conscious of it, we know that the approach 
that we are going to adopt for our design. 

Thirdly, it is useful as a curriculum review tool to manage and audit curriculum quality for 
performance and product improvement. Jane, ATO Curriculum Director, highlighted the 
possibility of the tool as a benchmarking device: 

[W]e do have like curriculum review checklist…but those 
are…more…theoretical...so if this [Model] can be a part of it and if you can 
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send [it] to every…ATO and CET centre…that’s important as learning for 
everybody. 

CONCLUSION 

The descriptors used are intentionally generic as they do not suggest any particular legacy, 
whether process or product, transformative or pragmatic, interpretivist or compliant. In this 
sense, the Model is unremarkable. However, the IDeA Model is a tool to aide powerful 
dialogical and cyclical processes potentially resulting in curriculum design, re-design and 
review that is richly nuanced and of ever-evolving quality, be it for CBT, polytechnic, higher 
education or workplace environments. Thus, the Model provides a range of contrasting 
assumptions for consideration in curriculum-making practice, both widening and deepening 
the discussions to be had, and questions to be asked when designing high-quality Singaporean 
adult education curriculum.For further information on the Model and the heuristic, see the 
final report (Bound, Choy & Rushbrook, 2016) on the testing of the Model being written as 
this article goes to press. 
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