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Empowering Glassroom Teachers to Create Multimedia Learning
Objects
Developing Learning Objects

David Heldsinger, Central Queensland University, Australia
Robyn Smith, Central Queensland University, Australia
Cecily Knight, Central Queensland University, Australia

Abstract: Education reþrm in Queensland is enacted in innovative ways in teacher education programs. Key features of
Central Queensland Universityk Bachelor of Learning Management, 'v,orþlace readiness'and'futures orientat¡on'are
encapsuÌated in the area ofe-Learning. Knight, Knight andTeghe (2006, p.32) suggest thatfor learning to befutures
oriented, " ICTb are simply 6n¿ o-fthe change agents as toolsfor learning" rather than an isolated component ofeducation.
In the BLM course e-Learning Manager, students develop ICT skills lhal provide a platformfor creativity, innovation and
enîrepreneurial activity in a 'knovledge sociery,'. In doing so they learn how teaching practices and learning content can
be mapped inlo the digital environment by crealing their own Learning Objects. This paper ouÍlines how the digital
emtironment can be used lo create powerful fornts of learning through crealing multimedia learning objects using readil¡,
a,-a i I ab le re s ources w il h in c las s roonts.

Keywords: Multimedia Skills, Learning Objects. Digital Environment, Teacher E,ducation, Classroom Environment

Reconceptualising learning in a
technological world

HE PURPOSE AND ideals of education in
Westem sociefy have undergone many
changes since the industrial era (Hargreaves,
1998; Tumer-Bissetf, 2001). Postman ( 1995)

asserts that our structures of leaming have become
more utilitarian. Siemens (2006, p. 24) suggests;

The fundamental need of learning in our society
has changed. Due to rapid growth ofknowledge,
the act of learning has shifted from acquisition
to assimilation, from understanding of
individual elements to comprehending an entire
space, and, thereby, understanding how
eIements connect.

Siemens (2006, p. 4) claims that leaming is now "a
network phenomenon inffuenced by socialization
and technology". There is no doubt that in the rapidly
changing educational technology world of blogs,
wikis, podcasting, PLEs (personal leaming
environments) etc, teacher educators face a number
ofchallenges as they endeavour to prepare teachers
with relevance for the present and future world.

Traditionally, those wishing to undertake a teacher
education program enrolled in a Bachelor of
Education program. At Central Queensland
University, a new teacher education degree has been
developed to reflect the changing role of teachers.

The Bachelor of Leaming Management is established
as a leading design for pre-service programs
(Ingvarson, Beavis, Danielson, Ellis, & Elliott,2005).
It is comprised of four domains: Networks and
P a r t ner s h ip s, P rofe s s i on a I K now I e dge, P e dagog,,,
and Fulures. The course e-Learning Manager sits
within the Futures domain and is complemented by
two courses entitled Futures and Entrepreneurial
Professional.

Smith and Lynch (2006) contend that the term
'learning management' is a symbolic name change
reflecting the fufure work of a'teacher', with the term
'management' emphasizing the skil ls of designing
and engineering effective learning environments.
Smith and Lynch (2006) also discuss the term 'fr¡tures

orientation' as a particular disposition of insnuctional
designers, refening to their skil ls in engineering and
managing altemative learning environments that
reflect twenty-first cennrry life and work. Regardless
of the educational sector one is working in, the
Learning Manager is a learner as much as the
facilitator. A futures orientation incorporates many
skills, and this discussion about e-learning is focused
on building capacity to apply learning design to new
technologies in order to achieve learning outcomes.

lGïS for Learning

E-Learning has recently seen an escalation ofinterest
in primary, secondary and teniary educational
sectors. The internet in particular has experienced
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significant growth as a mode of delivery of
educational programs in these sectors. A 2006
national survey by the Australian Bureau of
Statistics: Children's Participation in Cultural and
Leisure Activities, was conducted with children aged
5 to 14. The survey found that

"In the 12 months to April 2006, an estimated
1,730,700 (65%) children aged 5 to 14 years
accessed the Intemet either during or outside
ofschool hours. This represents 70%o ofthe total
number of children who used a computer. The
proportion of children accessing the Internet
was the same for both males and females (65%).
Internet access varied across the age groups
with 19% of children aged 5 years accessing
the Internet conrpared with 90% of 13 year
olds."

The report also notes that "The most common
activities undertaken using the Internet at home were
school or educational activities (82%), followed by
playing on-line or Intemet based games (51%)."

(http ://www.abs. gov. au/Ausstats/AB S@. nsf/e8ae
5488b59883 9cca25682000 | 3 | 6121 }bl 4d86e I 4a
1 21 5eca2569d7008003 | c ! OpenDocument#)
One of the electronic 'tools' developed for use on

the internet and gaining in populariry is the Learning
Object or RLO (Reusable Learning Object). The
Leaming Object takes the form of a game. Vy'agner
(2006) believes that "games have become a full-
fledged educational tool, merging play with leaming
in a way that speaks to the digital generation's
technical l i teracy". A number of studies undeftaken
by The Le@ming Federation (TLF)
(http : //www. t he I e ar n ingþder at ion. e du. au/t lJ2 /

shov,Me.asp?nodelD:89 1) have focused on the
benefits of learners using Leaming Objects. One of
the studies listed is a longitudinal study by Freebody
(2006). The purpose of the study is to summarise the
results of a field review of early-stage
implementation of the online curriculum content
developed to date by The Le@ming Federation
(TLF).

The study found that

l. "1. There continues to be strongly positive
responses to use ofTLF's learning objects from
teachers and students with respect to perceived
benefits to both learning outcomes and
engagement in learning.

2. This pattern of response applies across all
teacher and student demographics; there are no
correlations between ratings of the learning
objects and any ofthe respondent variables in
the surveys.

3. Multilevel modelling shows considerable
variation in the pattern ofresponses by teachers

and students within and between learning
objects, and some variation related to
curriculum areas.

4. There are major variations in awareness and
usage of learning objects in schools, and also
in the extent to which learning objects are
integrated into Iearning programs.

5. There is evidence of potentially new learning
environments being put to 'old' pedagogical
work."

Another study by Clarke and Gronn (2004) reviews
the online content produced by The Le@ming
Federation in classroom contexts in the Catholic
Archdiocese of Melbourne. Key messages which
emerge from this study are:

"- Students highly appreciate the oppormnity
to learn Mathematics with these digital
resources. Not only do they find the materials
engaging, but more importantly, they recognise
the learning design principles embedded in them
(interactivity, cognitive supports, ability to
repeat activities, immediate feedback, ability to
work at their own pace) as helpful to their
learning. NeveÍheless, they want the learning
objects they use aligned to their age and
cognitive abil it ies.

- Most teachers too recognise The Le@rning
Federations online curriculum content as helpful
for teaching and learning Mathematics."

The Le@rning Federation has become a key body
in promoting Learning Objects. It was established
as a result of agreement between education Ministers
in Australia and New Zealand to collaborate in
developing online curriculum content for all
Australian and New Zealand schools. (

http://www.thelearningfederation.edu.au )
While the Learning Federation is producing

valuable Learning Objects, there are other factors
that are also important. The opportunity to tailor-
make Leaming Objects forthe leaming environments
ofpartner schools and the cost factor are aspects that
need to be considered. One of the main purposes of
the course e.Leaming Manager is to provide pre-
service teachers with the skills to not only be users
ofLearning objects but to be developers ofLearning
Objects. They in turn can then encourage their
students in classrooms of the future to develop these
skil ls.

Leaming Objects have mainly been consffucted
with expensive, dedicated multimedia softw¿ìre such
as Macromedia Flash. This is a vector-based package
which uses the .swf file format as a compressed
product. According to online encyclopedia,
Wikipedia, Flash animation was first prominently
used in 1979 by John Kricfalusi to create the



animated television characters Ren & Stimpy
(ht tp : // e n. w i ki p e d i a. org/w i ki/ F l as h -A n i nt at io n). lt
appears that prospective multimedia programmers
will subsequently overlook the more accessible
Microsoft PowerPoint with its l imited multimedia
features unless shown its full potential.

Kearney and Schuck (2006, p. I 89) note:

Over the past decade, digital video editing
software has developed from an expensive,
rather clumsy tool, to a cheaper, user-friendly
tool with many capabilities that facilitate leamer
control. This development has given rise to a
host of new applications in education, including
the ability of students to capture, edit and
generate their own video to support, extend, or
change pedagogy and curriculum outcomes.

In view of this, an outcome of the course e.Learning
Manager is to bring meaningful multimedia authoring
to students with limited ICT skills, by exploiting the
full potential of PowerPoint and other Microsoft
Windows tools.

Defining Learning Objects

Haugey and Muirhead (2005, p. 471) believe "The
definition of a learning object has become more
complex as software engineers, instructional
designers, content specialists, researchers, and
educators have all sought to turn the notion of
reusable digital resources into realiry". Wiley (
http://en.wikipedia.org/wiki/Learn ing_Objects ) lists
a definit ion in online encyclopedia Wikipedia that a
learning object is "any digital resource that can be
reused to support learning". Pithamber (2003) notes
"It is evident that Learning Objects are the most
meaningful and effective way of creating content for
e-leaming" but he suggests that "There is a need to
reengineer the design and development process of
LOs. In this regard the developers - programmers,
academics, graphic designers, and multimedia experts
- should embrace a multidisciplinary and cooperative
model of development to create knowledge that is
appropriate for the emergent nefwork society" (
http://jodi.ecs. soton. ac.uk/Articles/v03/i04Æolsani/

) .
In the course e-Leaming Manager, students are

introduced to the construction of multimedia leaming
objects using readily available Microsoft PowerPoint,
Microsoft Paint and Microsoft Sound recorder. This
perception of learning tool is consistent with the
description listed by The DeparUnent of Education
Tasmania, (n.d.) which describes leaming objects as
"anything from a PDF or Word documents to
complex multimedia simulations and leaming
sequences that use, for example, video and audio"
(http://www. ltag.education.tas.gov.au/Planning/
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I earn s eqli clobj ects. h tm ).

lCTs and effective Learning Management

To ensure that learning managers have effective
strategies to embrace the future, there is a need to
develop in Learning Managers, a disposition for
instinctively using ICT when planning alternative
learning environments. These ICT strategies would
include blending learning environments, developing
transdisciplinary approaches to learning experiences
and strategies to engineer alternative learning
environments.

Learning Managers would need to be able to use
ICTs to:

. Design and create e.leaming environments.

. Explore new technologies.

. Embrace new ideas and actively integrate ICT
into their practices.

. Participate in communities of practice.

. Reflect and evaluate on practice to inform future
experiences.

. Embed a pedagogical approach to e.leaming that
confirms the purpose of each e-learning activity.

The lnstructional Design Process

Leaming Objects are created by preservice teacher
education students completing the course e.Learning
Manager during their second year of study in the
Bachelor of Leaming Management program. An
imporlant aspect of the course is that the Learning
Objects are deigned in collaboration with schools.
Several schools nominate to be partner schools and
planning sessions are firstly held between school and
university teaching staff. Examples of Leaming
Objects are shared and teaching staff nominate ideas
for the Learning Objects they would like designed
for their school. Preservice teachers then meet with
school staff for more refined planning so that they
understand the purpose and audience for the various
Leaming Objects that they will be creating.
Specifications given to the preservice teachers state
that the Learning Object created needs to incorporate
the following four components:

L Develop an action plan outlining the resources,
the timetable for development, anticipated
barriers and solutions, and the specific skills
required in the making of the Learning Object.

2. Design a solution to the issue/problem under
investigation in the form of a Learning Object
using PowerPoint.

3. Develop the resource/product that showcases
that solution and donate that to the school for
which it was developed.
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4. Devise a report that documents the design,
development and the feedback received from
the school site.

The design process of the e-Leaming course
incorporates cross-curricular elements and uses the
design process set out in the Queensland Srudies
Authority Technology Syllabus (2003). The syllabus
lists the design process as 'The Technology Process'.
This process consists of four stages: Investigation,
Ideation, Construction and Evaluation.

1. lnvestigation Stage

During the Investigation stage, preseruice teachers
are exposed to the concept of Learning Objects.
Activit ies during this stage include:

l. Introduction to the Le@rning Federation which
produces online curriculum content to
encourage student learning and suppoft
teachers:

2. Visits to their respective partner schools to
establish how the construction of the Leaming
Object wil l support specific learning and
teaching;

3. Gathering data to familiarise themselves with
the pedagogy for the pafticular leaming
experience planned. This is done in consultation
with university staff and staff at the partner
school to develop a learning approach specific
to the school site;

4. Examining similar design challenges. These
include Learning Objects produced by the
Learning Federation as well as commercially
produced learning 'games' and programs.

An important aspect of the tutorials is familiarising
preservice teachers with issues related to copyright
and school policies. In the area of copyright,
educators face a dilemma as they are confronted by
the new age of technology which allows them to
transfer, duplicate and digitalize instructional
materials quicker and easier than ever before. In
general terms educators are allowed to make 'fair

use' of materials for instructional purposes but it
does not permit unethical reproduction of images,
audio and text. This is an area that educators and
students alike need to constantly monitor and check
with copyright officers to ensure that they are
adhering to the current laws and regulations of the
day. Some of the material used during the futorials
cover:

1. Copyright information and disclaimer directly
related to the Queensland Studies Authority (QSA)
(ht tp: / /wwu, .  qs a.  q l  d .  e du.  au/yourqs a/po l ic
y/copyright.html)

2. Australian copyright management company
Copyright Agency Limited (CAL) (
hftp://www.copyright.com.au/ ) and in particular the
online publication, By the Book or BUY THE BOOK
(http ://wwwcopyright.com.aulr epofiso/o2D &o/o20paperv

TT02_ByTheBook%5Bl%SD.pdf). This
publication addresses copyright basics such as
definitions related to copyright, respecting copyright,
the Educational Statutory Licence and gening help
with copyright
Individual school sites also have set practices
pertaining to the use and storage of digital
information and as part of the design process,
preservice teachers must ensure that they follow the
set processes established at their particular site.

2.The ldeation Stage

In this stage, a number of workshops are presented
whose main purpose is to skill students in multimedia
design tools required to construct the leaming object.
Each workshop consists of an overview of the skill
(presented online or as a video presentation) and a
practical session during which students 'tr ial '  their
acquired skills. The workshops are particularly
intended to skil l  sfudents in the use of multimedia
authoring tools which are available in Windows and
Microsoft Office.

a. Workshop I addresses image editing using the
Microsoft Windows Paint program. IT has been
noted that a number of students stiil staft university
with limited graphics and multimedia skills. These
are school leavers as well as mature aged students.
Most students are aware of the Paint program in
'Windows but they tend to use the very basic tools
available on the palette. The most popular are still
the spray can, the paint bucket, the pencil and the
eraser. Very few students use image editing tools
such as flip/rotate, stretch/skeq inverting colours
and changing page attributes.

The majority of first year students are familiar
with PowerPoint. However, a large number of
students still restrict themselves to the "design
templates" in PowerPoint. Multimedia effects are
mainly these custom animation tools, transitions and
the PowerPoint sounds such as: Applause I Arrow I
Bomb / Breeze I Camera I Cash register / Chime, etc.
A percentage of school leavers do come with
extensive multimedia skills, particularly those who
have specialised in multimedia courses during years
ll and 12. However, most of these courses use
dedicated multimedia software such as the Adobe
suite rather than the common Microsoft PowerPoint.
Multimedia software is very expensive and in most
cases beyond the budget for the regular classroom
or computer lab.



b. Workshop 2 addresses gif animation. According
to online encyclopedia, Wikipedia, GIF (Graphics
Interchange Format) is an 8-bit-per-pixel bitmap
image format that was introduced by CompuServe
in 1987 and has since come into widespread usage
on the Vy'orld'Wide Web due to its wide support and
p o r t a b i l i t y
(http ://en.w ikipedia.org/w iki/An imated_G IF)

The idea is to get the students to think beyond
basic Microsoft clip-art, word-art and elements such
as these. The Microsoft Gif Animator
(GlFAnimator.exe) is an accessory of the Microsoft
FrontPage program.

c. Workshop 3 addresses custom PowerPoint
animation. The workshop presents a comprehensive
insight into the various animation options, transitions,
hyper-l inking and the embedding of multimedia
objects. Particular emphasis is placed on the
development of motion paths.

d. Workshop 4 introduces basic sound editing.
There are a number of very effective, free programs
available. These are not used because they would
detract from the objective to function with available
windows and Office applications. In an exercise
related to the linking and embedding of sound files,
students investigate the positive and negative
qualit ies of the following sound fi les: Windows
Media Audio (.wma), MPEG-I Audio Layer 3
(.mp3), Waveform audio format (.wav) and Musical
Instrument Digital Interface (.m idi).

Workshop investigations produce discoveries such
as: wma, mp3, midi and wav can all be used as linked
files in PowerPoint slides; only wav fi les can be
embedded in the PowerPoint slides; the audio track
in Movie Maker displays a wave structure which
does ensure easy editing but has the disadvantage of
only exporting sound files as .wma; and rvav files
larger than 50000kb cannot be embedded

3. The Production Stage

The production stage involves students employing
acquired multimedia authoring skills to develop a
leaming tool that reflects the design brief presented
during the ideation stage.

The agreed criteria are that the Learning Object
wi l l :

. Support leaming and teaching at the panner
school;
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. Teach a skill, concept or an attitude;

. Constitute a multimedia experience incorporating
graphics. sound and animation

. Ensure active student involvement;

. Provide constructive feedback.

4. The Evaluation Stage

a. This final stage involves groups showcasing their
constructed Learning Objects to their peers during
a Showcase Forum. During this presentation they
invite critique related to the Learning Object.

b. The Leaming Objects are then presented to the
partner school to be trialed by the class.

Gonclusion

This paper has outlined the process of construction
of Learning Objects in a teacher education course.
Feedback from preservice teachers suggests
improved skil ls and confidence related to the use of
ICTs. Teachers from the partner schools have also
reported the usefulness of the tailor made Learning
Objects for the classroom. However, future work
needs to address some challenges presented in the
course. Three notable issues are:

l. The size of the PowerPoint is approximately
450 times larger. An example of a graphic (red
circle) in Adobe Flash occupied 209 bytes
compared to 93,l84 b1'tes in PowerPoint;

2. PowerPoint lacks a timeline similar to other
multimedia authoring programs. This makes
coordinating animation with sound effects very
diff icult;

3. Only 'WAV sound files can be embedded into
the PowerPoint slides. Compressed sound fi les
such as WMA and MP3 can only be l inked to
'actions' in the slides

As one pedagogical approach to supporting future
teachers, the development of Leaming Objects in the
course e.Learning Manager offers a means of
preparing preservice teachers who are 'workplace

ready' and 'furures-orientated' (Smith & Lynch,
2006). This implies they are aware of the need to
stay engaged in debate, dialogue and critique relating
to the constantly changing educational technology
world.
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