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Abstract
Students’ learning experience can be affected by difficulties in understanding the
interrelationships between concepts and also between topics. Concept maps have
been used in many disciplines (Kremer & Gains, 1996) to structure information and
express relationships between them. Their holistic approach with multiple pathways
through the learning resource can make relationships and linkages between topics
and subtopics obvious, and contribute to a meaningful and positive learning
experience. This paper outlines the development and formative evaluation of two
hypermedia concept maps which led to the development of a series of eleven concept
maps to enhance the learning experience of students in a first year undergraduate
business law unit.
As part of the Stage 1 formative evaluation, two concept maps were developed
together with supporting multimedia resources and trialled on the learners.
Feedback was also obtained from technical staff. This phase was designed to assess
and control the quality of the learning resource as well as the impact it had on the
learning experience. The paper closes by discussing how information gained in
Stage 1 was used in Stage 2 as a basis to modify the initially trialled maps and to
develop the other supporting maps.
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Using concept maps to enhance learning
In considering quality within education, the focus has shifted from teaching to learning, and especially to
the quality of the learning experience. In contrast to the earlier behaviourist view of teaching as
transferring knowledge, cognitive scientists view learners as processors of information who employ
different strategies to remember and use information (Weinstein & Macdonald, 1986).
Monash University’s Learning and Teaching Plan makes a strong commitment to enabling high quality
teaching and learning (Monash, 2002). Positive learning experiences should be engaging and provide
learners with opportunities that assist them to organise, acquire and remember in order to utilise and build
on that knowledge. Research has indicated that concept mapping is an example of such a strategy (Novak,
1998; Novak & Gowin, 1984). Graphic organisers that arrange key ideas or concepts in a hierarchical set
of nodes with lines or arrows that indicate linkages and relationships between them have been found to be
effective learning tools as they parallel human cognitive structure. Concept maps of this nature have a
history of use in many disciplines – statistics (Bulmer 2000), linguistics, artificial intelligence,
management and education, for example (Kremer & Gains, 1996), to structure information and express

relationships between them. They were used in this business law unit by the educational designer as a
strategy to elicit the important relationships in the subject from the teaching academic and then provided
to the students to assist them with the structuring of their knowledge.
This report is about the introduction of concept maps or graphic organisers to a web based first year
tertiary unit that is taught internationally in order to enhance students’ learning experience. In courses
delivered internationally where the language of instruction is not the learners’ first language, graphic
organisers provide a quick and convenient overview far more efficiently than discursive text that is in a
learners’ second language. Also, providing these graphic organisers in an online environment allows for
wider access by all learners including off-campus learners, depending on of course, students having web
access. These concept maps in hypermedia environments are also an effective navigational tool which
provide a method of organising and browsing through information (Carnot, Dunn, & Canas, 2001). For
all learners, off-campus and on campus, hypermedia concept maps make the course more navigable and
simultaneously make the inter-relationships between concepts apparent in ways not otherwise readily
perceived. In addition, Alpert and Grueneberg argue that human cognition is not limited to describing
knowledge through a verbal text-based medium only and that sound and visual imagery also form a part
of a person’s knowledge (Alpert & Grueneberg, 2000) and cognitive processing. Therefore, the concept
maps were so designed to both supplement and complement the textual information with auditory and
visual support, again to enhance the quality of the learning experience and make the experience more
memorable as well as more accessible to students with preferences for non-textual information.
The architecture of any hypermedia system supports concept mapping. As explained by Gaines and Shaw
diagrams can be made into hypermedia objects linking them to text and diagrams and from within these
diagrams to other diagrams, text and hypermedia objects (Gains & Shaw, 1995), a feature this project was
desirous of exploiting. Providing the concept maps online also allows the possibility to respond faster to
formative evaluation. Using hypermedia and WebCT to develop such concepts maps for delivery online
also complies with Monash University’s objective to facilitate and support flexible learning with
educational technologies (Monash, 1999, 2002).
Though information represented through concept maps is easy for learners to understand, their
development is iterative and time consuming. Developing concept maps in a multimedia environment is
also resource intensive. Therefore the significance and the impact it had on the students’ learning
experience required to be assessed. It was also necessary that the quality of this iterative development was
appropriately monitored through formative evaluation if quality learning outcomes were to be achieved.
This evaluation included stakeholders and experts as well.

Concept maps for a first year undergraduate business law unit
The background and rationale
It is mandatory that undergraduate business students at Monash University take a business law unit.
Taught across several Monash campuses, including the overseas campus in Malaysia, this 13-week unit
uses a conventional lecture+tutorial mode, a textbook, supporting print materials and a basic site on the
university’s chosen learning management system, WebCT. It is also offered via flexible delivery to offcampus learners who make up a significant proportion of those enrolled (35% in semester 2 2002, of
whom 58% were off-shore). The unit content covers legal requirements and consequences for choosing
different business structures and also the topics of contract and negligence. It is a first-year unit studied
predominantly by students in their first or second semester at University.
Many students find this unit complex and the required reading tedious primarily because learners
enrolling in this unit are new to the rigours of tertiary study. They complete the unit knowing at least the
key legal principles but the learning exercise achieves a far superior quality if learners understand the
relationships between those principles. Understanding the links between legal concepts and topics is
particularly important in business law as learners need to see and understand clearly all the relationships
and links between alternative and competing arguments before they go on to analyse and evaluate
arguments and counter arguments. These higher levels of understanding (Bloom, 1956; Biggs, 1999) or
holistic learning outcomes (Svensson, 1997) are particularly important as the unit requires students to
analyse scenarios from a business law perspective, addressing possible multiple concurrent or alternative

arguments. Without attaining understanding of the interrelationships between topics, sub-topic and even
individual legal principles, such complex tasks are extremely difficult for students.
In short, what had to be designed was an integrated and meaningful mode of learning (Novak, 2001;
Novak & Gowin, 1984; Okebukola & Jegede, 1988) which was an empowering (Novak, 1998)
metalearning strategy that would assist learners to ‘learn how to learn’ (Wandersee, 1990 p. 927). Part of
students’ difficulty in learning was thought to be due to their being novices to the discipline area which
led to a linear, blinkered, rote-mode learning approach (Ausubel, Novak, & Hanesian, 1978). The linear
presentation of material did not assist the holistic learners and made it difficult for learners to see the
important links between topics and concepts until the end of semester, if at all. This is an impediment to
effective learning is likely to exist other units and discipline areas, for example statistics (Bulmer, 2000).
Acknowledging students’ lack of experience in the study of business law, the introduction of concept
maps was an attempt to move them towards a more meaningful mode of learning through a holistic
approach to the body of knowledge. It was thought that this could enhance their learning by
• conveying effectively the overall structure of the unit and assist with the assimilation of facts;
• making business law more accessible and understandable by and making the relationships between
key concepts transparent in a visual image;
• assisting with summarising and consolidating the information;
• providing an approach to note-taking which is different to the list or linear format of conventional
note-taking;
• providing a way of relating, remembering and reviewing information;
• providing a method of building on existing information by developing new linkages;
• offering a non-linear method of accessing and navigating around the body of information, which in
turn assists flexible and self-directed learning; and
• providing a graphical representation of information and linking other media to a very text-based and
discourse oriented discipline.
The development process
The task was approached as a two-stage process. During Stage 1 a subset of the concept maps (the parent
map and one other map) was developed and trialled. Stage 2 was to respond to the feedback from Stage 1
and develop or modify the balance resources accordingly.
It was decided that the concept maps will be on the WebCT site of the unit and also operate as a
navigational tool within the site. The plan involved developing an overall parent concept map (Figure 1)
that indicated the structure of the unit and presented its key topics as hyperlinked nodes which took the
learner from the parent concept map to other maps depending on the selected concept. This would allow
learners to make their individual pathways through the learning resource.
Hyperlinks and mouse rollovers allowed for additional information and explanation that could be
accessed at another level, for example, terminology (eg. ‘torts’ - civil wrongs for which a victim can sue
the wrongdoer), while allowing also the simpler holistic overview at first glance.
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Figure 1. The main map of the unit (parent map)
This approach would be potentially useful for off-campus learners and those approaching materials nonsequentially to search for interrelationships between the many topics and a plethora of (legal) concepts
and rules. Each of the remaining maps covers the information for one topic or sub-topic, approximately a
week’s worth of work for the learner. Multimedia elements of the maps include audio clips and mouse
roll-overs activating pop-up boxes to add further clarification and/or direct learners to relevant sections of
their textbook. This was intended to allow the learners to relate and integrate the textbook with concepts
in the map in building their detailed knowledge and moving them on to a more meaningful-mode learning
pattern (Novak & Gowin, 1984).

Stage 1 of the project
Development and trial of two multimedia maps
As concept maps were new to the learners and the teaching staff, Stage 1 of the development process was
used to trial a sub-set of the maps and explore students’ perceptions of the learning enhancement
facilitated by the maps. This information was used in Stage 2 of the process in developing and improving
the entire set of maps.
The maps were developed by the teaching academic and the educational designer on a conventional
whiteboard. The educational designer’s direct input and role at this point was to serve as the ‘outsider’
unfamiliar with the unit content, to ask basic questions designed to elicit fundament concepts, and verify
the understanding imparted by the concept maps under construction. The draft maps were then circulated
among others teaching the unit for feedback and further refinement. The resulting diagrams,
accompanying text for roll-overs and multimedia components were then developed as multimedia files by
the University’s Centre for Learning and Teaching Support. Consequently the parent map of the unit
(Figure 1) and the concept map of topic 2 (Figure 2) were developed. The topic 2 map carries an audio
file and links to further information.

Figure 2. Map of topic 2
Evaluation and results
Evaluating work in progress is crucial to the quality of the materials developed as well as to monitor enduser or learner satisfaction. In order to obtain formative evaluation, these two maps were trialled prior to
developing the maps of other topics. A prototype WebCT site for topic 2 was developed and currently
enrolled students were invited to visit the site by the teaching academic, and respond to the online survey.
The survey questions probed the contribution the resource made to the students’ learning experience and
how individuals employed the resource to further their learning.
Feedback from technical staff prompted changes to the colours and contrasts used in the maps, which
were not merely aesthetic but related to user-friendliness of the maps. Also, feedback from the same
group led to repositioning of the rollover text to facilitate easier viewing or greater user-friendliness.
Student feedback was received initially through an anonymous online survey. Since the learning
experiences, particularly of off-campus students were seen as essential in the evaluation, telephone
interviews were conducted on 10% (n = 15) of those independent learners. Interviewees were mostly
from urban and rural Australia and two were based overseas.
In general, students’ comments were positive. They suggested an improved quality of learning and a
positive impact on their learning experience which validated the introduction of the concept maps. They
believed “the flow charts worked well to link all the theory together”. Similar observations offered were:
The overview diagram of the topic Negligence made it clear in my mind all the issues in that topic
that I had to know about.
It told me where everything was; I referred back to it quite a bit. You could understand things much
better because it sort of gave a relationship. It helped to enhance my understanding.
Their comments also indicated that the maps provided guidance through the study process.
I go through the diagram to see all details. Then I come back to the diagram from time to time.
The diagrams, they save a lot of work. Brings it all together and it’s something you have in front of
you as you work.

The maps also provided students with an alternative approach to note-taking:
They were useful. I printed the main diagram and took notes on the info in the boxes.
The visual and auditory support which complemented the concept maps was positively received.
The audio comment was really good . . . particularly for a DE [distance education] student.
It’s [concept maps] a good way to assist students with videos, diagrams etc rather than just reading a
textbook and doing tute questions.
The maps proved to be also useful in revision.
It helped me understand. I was interested looking at it. I’m starting to go back to it now, see how
some of the things fit together a bit more.
Was able to follow it better once you get into it, then it becomes clearer. Particularly when you do
your reading and return to it, it becomes clearer. It helped me to understand where everything stood.
Despite the very positive feedback, the one disappointment voiced by many was that the diagrams were
not easily printable, a technical improvement that required to be addressed.
While these responses came from a small sample of students, they show that for these students the two
concept maps provided a worthwhile and useful resource that significantly enhanced their learning
experience. For most students interviewed, the concept maps were a functional enhancement to the
learning materials.

Stage 2 of the project
Developing and implementing the remaining concept maps
Stage 2 undertook the development of an additional nine maps. The lessons learned from Stage 1 were
taken into consideration in developing the balance concept maps to cover the entire set of topics in the
unit. Prior to doing this however, Stage 2 involved returning to the two concept maps previously
developed for Stage 1 and addressing requirements raised in the evaluation.
In Stage 2 the multimedia development team were able to ensure that the maps were printable. Of course,
the printed map would still be only a static version of the original, lacking the audio clips, mouse rollover text and embedded links to information and related concept maps. Yet, it would serve the learners’
need as a framework for note-taking and organising information. During this development stage, further
work was also required to improve colour schemes of the existing maps and thereby improve contrast and
provide clearer visibility of the information within the maps. The multimedia team were also to improve
the size as well as the location in which the pop-up boxes would appear when rolling the mouse over in
order to provide a ‘neater’ diagram. This would enhance the accessibility and user-friendliness of the
maps to students. Hence, rather than the rollover boxes appearing in the top right corner of the screen,
they were to appear as close as possible to the corresponding box. This repositioning also reduces
eyestrain – an important consideration for the students’ physical comfort which in a way contributes to
the overall learning experience.
Consequently, the maps initially developed in Stage 1 were improved by making minor changes to size
and placement of the boxes, together with changes to the colours so that there was more contrast between
text and surrounding space. This meant that most boxes appeared initially ‘uncoloured’ and then became
coloured only when the mouse was rolled over that box, with the corresponding roll-over text passing up
in a box of the identical. Figure 3 shows the topic 2 map as re-developed in Stage 2, looking neater, and
with less colour in the static version.

Figure 3. Improved Map of topic 2
For five of the maps developed in Stage 2, two teaching academics were initially involved in addition to
the educational designer instead of one (followed again by circulation to other academics for input). This
process seemed to result in greater input of alternative ideas at the development stage, when compared to
the more minor edits generally suggested by additional teaching academics after the initial draft maps
were produced.
A further nine concept maps were developed in Stage 2, making a total of eleven maps. Like the map for
topic 2, all maps developed in Stage 2 carried embedded audio clips and links to further information.
Where a lengthy topic was involved (eg contract law), an ‘overview’ map was developed with further
hyperlinked subsidiary maps. The entire set of concept maps was then made available to students via the
unit WebCT site in the first semester, 2003.

Challenges faced in enhancing the learner experience
As in any innovation, there were some problems, and hence the need for formative evaluation. The two
staged development process proved to be a useful approach as Stage 2 allowed the opportunity to refine
and improve on Stage 1.
Developing, trialling and evaluating a smaller number of concept maps in Stage 1 enabled the team to
pause, reflect and reconsider feedback in the light of quality and learner needs as against progressing
through all the maps and supporting multimedia components and focusing on quantity. As with any
innovation, the quality is likely to be improved through closely monitored iterative development based on
end-user feedback. The smaller scale trial in Stage 1 was a way to gain meaningful feedback at a useful
stage, while providing the trial maps to students via WebCT allowed last–minute edits and access to all
students in a way that avoided the unreliability of limited ‘test’ groups or the possible inequity of
depriving ‘control groups’ of access to the new resources. It was also hoped that the initial smaller scale
trial would allow problems to be identified and solved before Stage 2 was attempted.
During Stage 2 when developing and implementing the full set of concept maps for the unit, additional
challenges were encountered. These were reviewed from the perspective of the learner experience and
addressed accordingly. Again, further evaluation is scheduled in the form of an online survey and

interviews with students. Discussion of these challenges below is intended to assist staff facing similar
projects in the future as they seek to make innovative developments using technology to enhance student
learning.
One challenge faced during the Stage 2 development and implementation phase was the newer version of
the software package (Flash6) used by Multimedia to create the maps. Student computing labs and IT
equipment in the teaching rooms did not carry this software and therefore the concept maps were initially
unusable in these learning and teaching spaces. These are situations best avoided by timely and
continuous dialogue between developers of multimedia learning tools and the other areas of the university
that support and update lecture room and computer laboratory facilities. If situations such as this are not
foreseen, then the students’ learning experience is not enhanced, only frustrated.
It is also crucial that these learning tools are adequately trialled, not just within the learning management
system, but also within the particular tool of that system in which it will sit. In WebCT, the Content Tool
is a navigation tool in its own right and applying an additional and overriding navigation tool via the
concept maps proved a problem. Idiosyncrasies of the Content Tool also posed challenges for Multimedia
developers who found that instructions within the script may operate perfectly in other areas of WebCT,
yet cause the maps to malfunction in the Content Tool. All these challenges needed to be adequately
addressed and user-friendliness ensured or the students’ learning experience would only be a negative
one.
Further, student feedback revealed that concept maps may not be perceived by all students as valuable for
enhancing their learning. In the feedback obtained in Stage 1, one student commented I’m not a diagram person so I didn’t use them.
This comment provides a useful reminder of learner differences in preferences and styles (Felder, 1996;
Kolb, 1984). It is necessary to keep in mind that multimedia concept maps are not the answer to all
students’ learning difficulties, rather there is a constant need to develop and build in alternative strategies
to ensure a positive learning experience of all students.

Conclusion
It could be safely concluded that the introduction and use of multimedia concept maps proved to be
successful in this study. However had the approach been for students to develop their individual concept
maps in order that they see alternative and multiple ways information and concepts relate, the learning
experience would probably have been of greater value and significance. Comparing each others’ maps
would have conveyed to them the absence of one correct view. However, experience has shown that for
various reasons, many (if not most) of the students would not have completed the task. While
acknowledging that students’ creating their own concept maps is a valuable metalearning function that
would enhance the learner experience significantly, it was considered too demanding and time consuming
a task for first year undergraduate students. Further, in creating the concept maps for this unit, the
academics discovered the task challenging, even with their many years experience and in-depth
knowledge of the unit.

References
Alpert, S. R., & Grueneberg, K. (2000). Concept mapping with multimedia (Research Report RC21730).
Yorktown Heights, NY, USA: IBM.
Ausubel, D. P., Novak, J. D., & Hanesian, H. (1978). Educational psychology: A cognitive view (2 ed.).
New York: Holt, Rinehart and Winston.
Biggs, J. B. (1999). Teaching for quality learning at university: what the student does. Buckingham:
Society for Research into Higher Education and Open University Press.
Bloom, B. S. (1956). Taxonomy of Educational Objectives - The Classification of Educational Goals,
Handbook 1 Cognitive Domain. New York: David McKay Company Inc.

Bulmer, M. (2000). An Interactive Concept Map for Statistic. Paper presented at the TEDI: Effective
learning at University Conference, QLD, Australia. Retrieved 29 October, 2002, from World
Wide Web: http://www.tedi.uq.edu.au/conferences/teach_conference00/papers/bulmer.html
Carnot, M. J., Dunn, B., & Canas, A, J. (2001). Concept maps vs. web pages for information search
browsing. Institute for Human and Machine Cognition, University of West Florida, USA.
Retrieved 11 October, 2002, from the World Wide Web:
http://www.coginst.uwf.edu/users/Acanas/Publications/CMapsVSWebPagesExp1/CMapsVSWe
bPagesExp1.htm
Felder, R. M. (1996). Matters of style. ASEE Prism, 6(4), pp. 18-23.
Gains, B. R., & Shaw, M. L. G. (1995). Concept maps as hypermedia components. University of Calgary,
Canada. Retrieved 19 September, 2002, from the World Wide Web:
http://ksi.cpsc.ucalgary.ca/articles/ConceptMaps/CM.html
Kolb, D. A. (1984). Experiential learning: Experience as the source of learning and development.
Englewood Cliffs, NJ: Prentice-Hall.
Kremer, R., & Gains, B. R. (1996). Embedded interactive concept maps in web documents. Paper
presented at the WebNet'96: World Conference of The Web Society, San Francisco, CA. USA.
Monash University (1999). Learning and Teaching Plan: 2000-2002.
Monash University (2002). Learning and Teaching Plan 2003-2005.
Novak, J. D. (1998). Learning, creating and using knowledge: Concept maps as facilitative tools in
schools and corporations. Mahwah, New Jersey: Lawrence Erlbaum Associates, Publishers.
Novak, J. D. (2001, 30 May 2001). The theory underlying concept maps and how to construct them.
IHMConcept Map Software. Retrieved 11 November, 2002, from the World Wide Web:
http://cmap.coginst.uwf.edu/info/printer.html
Novak, J. D., & Gowin, D. B. (1984). Learning how to learn. Cambridge: Cambridge University Press.
Okebukola, P. A., & Jegede, O. J. (1988). Cognitive preference and learning mode as determinants of
meaningful learning through concept mapping. Science Education, 72(4), pp. 489-500.
Svensson L. (1997). Skill in learning and organising knowledge In F. Marton, D.J. Hounsell, &
N.J.Entwistle (Eds.), The Experience of Learning (2nd ed.). Edinburgh: Scottish Academic Press.
Wandersee, J. H. (1990). Concept mapping and the cartography of cognition. Journal of Research in
Science Teaching, 27(10), pp.923-936.
Weinstein, C. E., & Macdonald, J. D. (1986). Why does a school psychologist need to know about
learning strategies? Journal of School Psychology, 24(3), pp. 257-265.
Copyright  2003 J O’Reilly and G Samarawickrema.
This article may be used by educational institutions and non-profit organisations for the purposes of research and
teaching provided appropriate citation and reference are included. The article must not be modified. Any reproduction of
this article must include this copyright statement. The copyright owners also permit Monash University to publish this
article on the World Wide Web (prime sites and mirrors) and in CD-ROM format within the EET 2003 conference
proceedings. Any other usage is prohibited without the express permission of the copyright owners.

