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Much of the current research and development efforts related to learning objects
focus on the concept of reuse from atechnical perspective, particularly in terms of
technical standards for interoperability. Y et, thereis little research being conducted
that investigates how learning objects can be reused from a pedagogical perspective.
It is necessary to develop a deeper understanding of the processes teachers
undertake to make use of learning objects in their teaching. This paper reports the
current progress of a project that is addressing this gap by investigating how tertiary
teachers make use of generic learning designs as a framework for incorporating
learning objectsinto their subjects.
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Introduction

The trends toward the commercialisation of education and an interest in collegial sharing of ideas and
content have shifted the e-learning design and devel opment agenda to focus on making the most of
existing and new resources by reusing them in multiple settings. This shift has given rise to the concept of
'learning objects. These are digital educational resources that can be stored in repositories and described
in such away that they can be easily identified and reused by educators in different learning contexts
(Downes, 2001; Wiley, 2002).

In ageneral sense, thisideais not new. Historically teachers have reused educational ideas and resources
previously developed by themselves or others. However, the learning object concept extends the scale of
this activity by making resources available to teachers worldwide via the Internet. To facilitate this
process, learning objects must exist in an appropriate form, they must reside in locations where they can
be easily accessed, and must be accompanied with an annotation to facilitate their retrieval.

Much of the work on learning objects to date has focused on technical aspects of the storage and retrieval
process (Bannan-Ritland, Dabbagh, & Murphy, 2002; Hand, Gosper, Woo, Gibbs, Kerr, & Rich, 2004).
Limited attention has been paid to the pedagogical and practical factors affecting reuse. Nichols (2002)
claims that the emphasis of |earning object research and development has been on the ‘ object’ and not on
the ‘learning.” Wiley (2002) has warned that if this shortcoming is not addressed soon “we will find
ourselves with digital libraries full of easy to find learning objects we don't know how to use” (p.1).

Recent literature and forums about the use of learning objects indicate that, whilst there has been much
activity in establishing technical infrastructures to facilitate the use of learning objects, their actual uptake
by practitionersisstill in itsinfancy (Johnson, 2003; Griffith, 2003; Hand et al., 2004). In 2002, a forum
of American, Canadian and Australian researchers and practitioners concluded that the current level of
learning object activity could not be described as “pervasive” (Johnson. 2003, p.7). Thisis supported by a
survey conducted in the United States higher education sector that found the use of learning objectsto be
in an introductory stage rather than a widespread practice (Griffith, 2003). More recently, a panel
discussion at the 2004 EdM edia conference concluded that there were still significant barriersto teachers
use of learning objects.

A factor identified by Griffith (2003) for the lack of uptake is alack of pedagogical models that make
learning objects effective: “Models for ‘best practices’ are constantly evolving, but that process would be
greatly enhanced by increased applied research and evaluation in thisarea” (p.14). Thus, thereis aneed
for a better understanding of the process by which teachers construct learning experiences and consider
using resources to support those experiences. Such understanding will provide a basis for developing
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strategies and frameworks to support teachers to make effective use of electronic resources, including
learning objects.

The use of generic forms of learning activities, or ‘learning designs', has been proposed as an approach to
support teachers and designers in devel oping learning experiences that incorporate learning objects
(Agostinho, Bennett, Lockyer & Harper, 2003). Thisideaisin keeping with Wiley's (2003) suggestion
that learning objects be considered as resources used within in a broader learning experience, and the
argument that |earning objects should support learning activities and it is the activity that should drive the
selection and inclusion of learning objects (Jonassen & Churchill, 2004). This perspectiveis aso
supported by a recent study that explored how practitioners from three educational sectorsin Australia
currently use learning objects and found that teachers view learning objects as “just another resource that
can be called upon to contribute to the development of curricula and to assist in the process of teaching
and learning” (Hand et al., 2004, p.71).

Some work has begun to identify and document effective learning designs (Agostinho, Oliver, Harper,
Hedberg & Wills, 2002; Laurillard & McAndrew, 2003). A learning design describes a sequence of
activities, resources and interactions that comprise a particular learning experience, for example alesson,
module or subject. A generic learning design describes the sequence and nature of activities and
accompanying resources and supports in a context , discipline and content independent manner. Itis
proposed that a generic learning design could serve as a pedagogical framework to support teachersin
creating learning experiences, with the teacher adapting the learning design, specifying the particular
activities, and choosing or creating the resources and supports needed to suit his’her learners.

This approach seems consistent with the concept of learning objects as discrete units of learning material
that can be reused within different learning contexts. As yet, there has been little research conducted to
investigate the feasibility of such an approach. Issues such as whether teachers are able to interpret
generic learning designs, how they identify particular learning designs as appropriate for their context,
how they adapt and apply generic learning designs, and how they integrate learning objectsinto learning
designs requires exploration.

This paper reports on a project that seeks to address this gap in understanding by investigating how
tertiary teachers make use of generic learning designs as a framework for redesigning their subjects and
incorporating learning objects. The study aims to:

1. ldentify the pedagogical and practical factors that support and constrain use of generic learning
designs;

2. Characterise the processes and decision making steps involved in selecting and integrating learning
objects; and

3. Determine the role that learning designs can play in supporting effective use of learning objects.

This paper reports on the findings of the project to date, which are associated with the first aim. Further
research currently in progress will address the further aims of this study.

Method

Research approach

Aslearning objects are not yet widely used in the tertiary sector, the study could not be conducted as an
observation of existing practice. Instead, data was collected in a workshop setting in which the
participants were introduced to the concept of learning designs and then supported as they applied these
to their own teaching contexts. This approach has enabled the researchers to explore the changesin the
participants' ideas about incorporating electronic resources and to investigate the process by which the
participants designed, developed and implemented learning experiences based on the learning design and
learning objects they chose. The process was facilitated by the research team, but was open ended to
alow participants to explore issues relevant to their teaching contexts.

Context

The participants in the study included four tertiary teachers who aimed to re-design an undergraduate pre-
service teacher education subject that services four discipline specialisations (Primary, Early Childhood,
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Physical and Health Education, and Secondary Maths/Science Education). This subject was considered
well suited for this study because, although the overall structure of the subject would be consistent across
al four disciplines, the design could be customised to suit the different needs of each group.

The subject focuses on teachers' use of information and communication technologies for both personal
and professional purposes. The subject is offered over a 13 week teaching session and is compulsory for
al students undertaking the Bachelor of Teaching degree. Previous evaluations and a review by the staff
involved in teaching the subject identified limitations related to professional application. Its existing
design introduced students to a range of technology skills however these skills were not necessarily
applied to the professional context in which the learners would eventually find themselves (i.e. school
classrooms). Thus, the study participants were seeking a more appropriate learning design for the subject.

The complexities of the subject are that:

o it catersfor students across four different discipline specialisations (early childhood education;
primary education; secondary physical and health education; and secondary maths and science
education);

o the specialisation cohorts vary in size from 20 to 200; and,

o thesubject isoffered in either the first or second year of the program depending on the specialisation.

The study participants wanted to retain the overall subject objectives and agreed it was necessary to have
consistency in the assessment tasks across the subject, but also wanted to enable the studentsto apply the
knowledge and skills they learned to the context of their specialisation. All participants expressed an
interest in investigating problem based |earning as a potential teaching and learning strategy, though none
had previous experience in designing and implementing such an approach.

Design and development activities

The generic learning design templates utilised in this study come from the Information and
Communication Technologies and their Role in Flexible Learning project, an Australian government
funded project that identified a collection of learning design exemplars demonstrating innovative use of
information and communication technologies. A selection of these designs was further abstracted into
generic forms as scaffolds for designers and teachers. Textual descriptions and visual representations of
the learning designs provide information about the learning activities, resources and supports. Details of
the project and descriptions of the exemplars and generic learning designs are published at
http://www.learningdesigns.uow.edu.avy.

Three learning designs were identified as possibilities to help the participants think about how the subject
could be re-designed with a problem based approach. The three generic learning designs selected were:

o Explore, Describe, Apply: A problem focussed learning design
o Review, Access, Question, Decide, Report, Reflect: Structured problem solving
e Review, Interpret, Construct, Justify: A situated problem focussed learning design

For each learning design, documentation for the generic model and a contextualised exemplar was
provided to the participants in hard copy prior to the workshop. Participants were asked to review the
learning designs before attending. The participants were also provided with alist of the resources
(learning objects) which were available from previous offerings of the subject.

During the workshop, the participants:

1. Discussed their assumptions about the subject and the needs of their specialisation, brainstormed its
limitations and strengths, and stated what they wanted to achieve from the re-design;

2. Explored avariety of generic learning designs based on problem solving approachesin a one on one

break out session with members of the research team;

Reviewed alist of available resources (learning objects);

Developed an overview of their preferred approach;

Shared their design ideas with the other participants; and

Devised an overall approach for the subject.

oo kW
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After the workshop versions of the subject were developed for the Early Childhood and Physical and
Health Education specialisations for implementation in Spring session (July-November 2004). These
implementations will be evaluated to inform the development of the subject for the Primary and
Secondary Maths/Science specialisations to be offered in Autumn session 2005 (March-June 2005).

Data collection

Data was collected before, during and after the workshop in the variety of forms, as shown in Table 1.
Thefinal column indicates the status of data collection in July 2004.

Table 1: Data collection

Stage Data collection Rationale Research Status
sub-questions
Priortothe  Participants were Thiswill help the What are participants Completed
workshop interviewed to collect researchersto characterise  initial ideas about using
background information participants' electronic resourcesin
about them and their teaching/design practice, teaching?
experiences with technical skills and pre- What prior experiences
electronic resources. conceptions about do they have in using or
electronic resources. designing with electronic
resources?
Duringthe  Data collection was Data collected will be What criteriado Completed
workshop integrated into the used to investigate the participants use when
workshop program. Data  process by which deciding to use alearning
was collected intheform  participants interpreted design?
of overt observations, the learning designs How do participants
records of discussions, provided, selected a adapt alearning design to
and artefactsproduced by ~ design to use and their suit their particular
the participants. initial ideasfor context?
implementing that design.
After the Through semi-structured Data from this stage will How did alearning Tobe
workshop interviews, participants provide evidence about: design approach assist conducted
will be asked about their how the learning design participants? from Jduly
ideas about |earning approach has influenced How do participants to
designs and objects, about  the participants' ideas identify required learning  November
the process by which they  about redesign, how they ~ objects? 2004.
developed their designs used learning objects, in How did participants
and selected the particular the factorsthat  ideas about using

resources, and how they
implemented their
versions of the subject.
Planning documents, team
meeting notes and

the final set of subject
files for each subject
offering will also be
collected for analysis.

support and constrain
use/re-use; and whether
the learning design
framework assisted the
design process.

electronic resourcesin
their teaching change?
How does ageneric
learning design
framework support
teachersin making use of
learning objects?

Preliminary findings

Data from the initial interviews and workshop session has been collected and a preliminary analysis has
been undertaken. Further analysis will be undertaken after November 2004 when data collection is

complete.

Participant profiles

All four participants had considerable experience in teaching within a university context (ranging from 10

years part time experience to 16 years of full time experience). Three of the four participants also had
extensive experience as school teachers (ranging from 15-28 years of service).
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All participants were accustomed to using the Web in their teaching — particularly within the context of a
learning management system. They had all, at some time, created a web based environment themselves.
One participant did so with support from instructional designers. All were familiar with communication
technologies and used email to communicate with their students — some also used asynchronous
discussion tools within the learning management system.

All participants used a range of electronic resourcesin their teaching. These tended to be in the form of
subject outlines, lecture notes, and readings and links/references to other web sites. Some used past
student work as examples and online quizzes.

Curriculum design practice

All participants engaged in some form of re-design of the subjects they teach on an annual basis. They
reported that they tended to base their re-design decisions on student feedback and analysis of and
alignment with school based syllabus developments. Three of the four participants explicitly stated that
when designing or re-designing their subjects their foremost consideration is meeting the needs of the
students.

In terms of deciding on an overall structure for a particular subject, the participants' responses differed
somewhat. One participant stated that the main challenge was to determine a model or framework that
represents sound pedagogy and which they felt comfortable to implement. Another participant said that
the time available for the re-design was a factor in design decisions. One participant responded that
design decisions were based on professional judgement about the most logical way to present the subject.
The fourth participant gave a more content focused response stating that the structure of a subject
depended on the knowledge students need to learn.

Resource use and reuse

Three of the participants indicated that they would be prepared to use resources created by others. One
participant has been mainly involved in subjects where resources were created by others but liked to
supplement these resources with ones that the participant had created or found. Another participant, stated
what whilst they would be happy to use resources created by others, they had mostly used self devel oped
or self identified resources. The electronic resources that were routinely created by the participants
included lecture notes and general content supportive materials such as demonstrations (e.g.,
spreadsheets, dlide presentations and multimedia demonstrations) of how technology can be used by
teachers. The participants stated that they usually find electronic resources by searching the Web, asking
colleagues and accessing library databases.

Negotiating an overall design

Overall, the Explore, Describe, Apply (EDA) learning design was deemed most suitable for the subject as
an overarching framework. Two participants chose EDA as the most appropriate of the three examples.
The other two, whilst not immediately identifying the EDA, felt it could be applied for the re-design of
the subject.

However, all four participants had their own ideas about how the subject should be re-designed. Thus, the
particular learning activities to be conducted in each phase of the learning design differed considerably
for the four specialisations and also from the description of the generic learning design. As such, while
the three phases of Explore, Describe, Apply were maintained, the participants wished to adapt the
particular activities in each phase of the learning design.

The participant’s knowledge of the student profile informed their design decisions. The participants
agreed that students tend to have little experience of the classroom context given they are at the early
stages of their program. Also, while some students are proficient with computers, many have limited
technical knowledge and skills. Thus, there was consensus among the participants that some direct
teaching in the first phase of the subject would be beneficial. Thisled to an overall design in which
lectures and tutorials would be conducted during the first six weeks of session to introduce concepts. This
would be followed by a seven week period during which students would work on a problem based project
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based on the EDA learning design. Thus, the participants chose to scale down the EDA design to embed
it within a subject, rather than using it for the design of the whole subject.

Interpreting the generic learning designs

Discussion amongst the participants within the workshop identified that generic learning designs were
difficult to interpret as a stand alone resource. The contextualised exemplar from which the generic
learning design was abstracted was needed as accompanying documentation to help the participants make
sense of the learning design. The participants found that the generic learning design documentation
served more as an overall model. To understand the detail of what students would actually do and how
content resources are used to support them participants needed to consult the contextualised learning
design for an example of application.

What also surfaced is that, whilst the generic learning designs are expressed broadly in terms of content
or discipline focus, they are quite specific in terms of process (i.e., the types of activities students are
required to do). This was another reason why participants found it difficult to directly translate the
generic design to the content of their subject. Thus, the generic learning designs served as ideas for
providing an overarching structure of the subject even though the particular activities were not
appropriate and had to be adapted.

It was al so observed that the visual representation of both the generic and contextualised learning designs
were used as the focal point of discussion in both the one on one conversations and within the whole
group negotiations. Thisindicates that once the design was understood the visual format provided a
useful overall model.

Discussion

Although thisresearch is still inits early stages and at present is limited to a small number of participants,
it appears that learning designs are useful as atrigger for thinking about how new strategies might be
applied to an existing subject design. The findings also confirm the usefulness of specific design
examples that help designers put those ideas into context. Additional examples of the application of a
learning design may further enhance this process. It may also be that more investigation is needed into
how generic versions of learning designs are abstracted from the contextualised exemplars such that the
activities can be described in a more general way. Exploration of how visual representation of the
activities, resources and supports embedded in both generic learning designs and contextualised
exemplars serve as a scaffold to the design process may further this approach.

The scope of the study islimited in that it investigates only generic learning designs related to problem
based learning, the application of generic learning designs to education subjects and this use of generic
designs by experienced educators. Differences in the genre of the generic learning design used, the
discipline in which it is applied and the experience of the designer or teacher may impact differently on
the process. The researchers plan to explore some of these issuesin further work. In addition, this
research is based on the generic learning designs derived from the Information and Communication
Technologies and their Role in Flexible Learning project. As such the findings may not be applicable to
other frameworks that use different formats, such as generic learning activities as discussed by Laurillard
& McAndrew (2003). This also requires further investigation.

The next stage of the research will involve the researchersin analysis of the data collected during the
development and implementation phases of process. This stage will provide some insights into the use of
learning objects by the participants and further explore their ideas about this approach to design.

Conclusion

This study has begun to make a significant contribution to the knowledge base in an emerging area of
educational technology. Preliminary findings indicate that generic and contextualised learning designs are
useful in the initial phase of a subject redesign and further analysis will reveal more about how they
support the integration of learning objects. By investigating teachers/designers' perspectives, this study
begins to address the imbal ance between research on the technical aspects of learning object use and
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research on the pedagogical and practical aspects. Findings from the study will provide a basis for further
research, as well asinforming practice and technical devel opment.
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