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This paper outlines the flexible student learning environment in the Faculty of Engineering
and Surveying before concentrating on evaluating one online learning option. This Faculty
provides a variety of high quality on-campus, distance education and on-line academic
programs and various learning strategies for the heterogeneous student cohort (national and
international). By accessing appropriate flexible learning and different learning
experiences, students are empowered to determine learning opportunities and
methodologies to suit their personal needs

The off-campus mode study may disadvantage students since they don’t have the benefit of
face-to-face instructions or to participate in formative assessments delivered informally in
lectures. This may lead to feelings of remoteness and isolation leading to poorer learning,
lower results in assessments, and may also contribute to drop-out rates, particularly in first
year courses. To overcome this inequity, the usual training materials presented for a first
year course in 2005 were supplemented with PowerPoint lectures, enhanced with
synchronous audio, and a series of quizzes to be used as formative assessments. The
lectures and quizzes were presented online via a course web site and were designed to
become an integral part of the learning experience. An evaluation of the effectiveness of
these strategy demonstrated improved students’ learning, a positive contribution to the
learning experience, increased enjoyment of the course, and a strong learning motivator.
Students reported feeling less disenfranchised with the university and having a greater
affinity with the lecturer.
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Introduction

Education pedagogy and choice should evolve to empower students to determine learning opportunities
and methodologies to suit their personal and professional needs in preparedness for work environment
policy, technology and application challenges and new approaches and the opportunities in multiple and
varied work environments (Young 2005a and 2005b). A single program of study in the traditional face-to-
face on-campus lecture and tutorial structure is too limiting for today's student cohort. Hence, there is a
need for various and flexible teaching methods to enable students to access appropriate flexible learning
and learning experiences.

Since commencing in 1967, the University of Southern Queensland (USQ) has developed an international
reputation for offering high quality on-campus, distance education and on-line academic programs for
students in 106 countries world wide. The Faculty of Engineering and Surveying is one of five Faculties
at the USQ and has approximately 75% of its students' off-campus studying by the distance education or
on-line modes. The majority of the off-campus students are in employment while 25% of on-campus
students are working part-time. Hence, the Surveying and Land Information (Spatial Science) department
has a unique suit of undergraduate study options, from which individuals can choose to enter the spatial
science profession, that enable graduates to fit and develop within various spatial science practices and
trends. The opportunity to choose on-campus and off-campus study delivery modes and to move freely
between these modes, and select different qualification levels in both the surveying and GIS majors,
realises many of the dilemmas facing emerging and future spatial scientists. Particular teaching pedagogy
developments to inculcate desired problem solving techniques, lateral thinking, application possibilities,
teamwork and communication attributes are being employed to motivate learning and interest in
professional studies and developing a more useful graduate.

This paper will outline the flexible student learning environment in the Faculty of Engineering and
Surveying but concentrate on evaluating one particular online learning strategy.
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Background

To address contemporary and future social pressures, education and workplace experiences, there is a
need to provide a stimulating and relevant learning environment to generate enthusiasm and good
learning and encourage more students to enter their chosen profession. As a starting point, the University
of Southern Queensland (USQ) provides a variety of learning and educational strategies for prospective
students with varying backgrounds, locations, work environment needs, forms of access and levels of
learning. These options also encompass employers and government’s demands for specific graduate
attributes and qualification or certification that establishes competence and meets society’s quality
requirements (Ribeiro et al. 2002).

The USQ curricula accounts for a heterogeneous student cohort (national and international -
Transnational) where 75% of students study by distance education because work, family or personal
reasons prevent them from attending campus during normal hours (McDougall et al. 2003). While the
majority of USQ students reside throughout Australia, many of the students have been recruited offshore
from one of approximately 106 countries. Hence there is a diversity of pre university education and
experiences, plus ongoing different facilities and experiences in their own environment, to be considered.
The current school leaver student cohort generally has a broader integrated approach to knowledge and
skills and their application, but lack deeper learning and understanding abilities, compared to students
from alternative routes (work place, mature age, overseas experience, TAFE, etc), in material pertinent to
commencing professional university study programs.

Society and governments are also increasingly scrutinising professional activity and expect higher levels
and breadth of technical abilities, reporting, analysis, evaluation, assessment, conceptualisation and
synthesising (Surveyors Board 2007 and Ribeiro & Mizukami 2005). Our applications of these
professional practice processes must be contextualised and related to any impact on society and
government thinking i.e. has social spatial connectivity. Hence, professional practice education should
provide skills to enable graduates to be proactive, innovative and have lateral thinking or entrepreneurial
skills. Although conclusive knowledge of future expertise is not possible (Young 1997; Young 2004 and
Hannah 2004), new graduates entering professional praxis will need to have the following.

Good communication skills

Current technical competence

A high level of conceptual and thinking skills

A capacity for innovative thinking, good judgements and analytical and critical evaluation
An ability to adopt and adapt

A spatial science’s technology literacy and numeracy

A spatial connectivity ability

A capacity for contextual understanding of their work environments

An ability to discriminate between and use information sources

Administrative, management and human relations abilities

A capacity to synthesise knowledge for solving problems and decision making
Knowledge of individual responsibilities and accountability

Skills to manage projects within time and resource constraints

An ability for future independent and lifetime learning

A suitably developed attitude, motivation and behaviour focus in accordance with the profession.

To deliver the best learning opportunities for students to attain these skills, the USQ spatial science
programs are offered as multiple pathways using varied and flexible learning options. All programs can
be completed on-campus: they can also be completed off-campus so that students do not have to leave a
current work place or home and to accommodate related difficulties experienced with time zone
differences and time of the day available for study. Figure 1 depicts all the available spatial science
programs offered at USQ, their interrelationship and the various optional graduate level exit and re-entry
points. There is a high course commonality between majors with hierarchical with seamless vertical
articulation progression within each undergraduate major and post graduate program.

User defined education works best when the user can choose from a range of appropriate and substantial
student support (Young 2005a). Administrative, distance education and academic staff are all contactable
through a variety of mechanisms including: email; telephone; facsimile; post; voice-over internet and
SKYPE facilities; WebCT Vista or Moodle learning management system; Outreach (a specialised
student support service); regional centres; the on-campus international Office; offshore agency offices;
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and through the USQConnect student web portal. Students select which of these services they require to
assist them in pedagogical aspects pertinent to individual needs.
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Figure 1: Spatial science program’s interrelationships and entry and exit options
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The spatial science courses have customised study materials developed by the staff. These may include an
introductory book (assessments and administration and study information); study book; book of readings;
and multimedia enhancement materials (hardcopy, CD/DVD, web sites, Wikkis, web based or student
version software packages). Some courses have interactive web based teaching and assessment and an
increasing number are providing recorded lectures, both verbal and the visual presentation elements, via
web distribution. The first two chapters of each study book are accessible via the web to enable the
distance education student to commence before the study material arrives through the post. This allows
off-campus students to better manage their own time and provides a near equivalent teaching and learning
experience and information access to that of the on-campus student. The media choices, communications
and material support assists students to better balance their work and study commitments.

The following case study describes one specific learning enhancement in a first year course and an
evaluation of its effectiveness. The holistic issues on online education, different technologies, etc., are not
the focus of this paper.

Case study

One common first year course, Introduction to GPS (SVY1110), was added to Surveying and Land
Information course suite in 2005 and offered as an elective to students in other Departments and
Faculties. In 2005 there were 100 external and 26 on-campus students of which 12 were not from the
Surveying and Land Information Department.

All external students who enrolled in SVY 1110 were supplied with a study package, which included an
Introductory Book that contained course specifications comprehensive curricula details) and assignments,
and a USQ Study Book containing instructional materials. Internal students were expected to purchase the
same materials. This information was supplemented with a dedicated web site published on a course
management platform that included the following.

¢ general announcement messaging and electronic mail boxes,

* facilities for students to download teaching materials such as PowerPoint lectures, tutorials, and
practical exercises,

* online quizzes and student surveys,
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* online discussion utility to facilitate and manage text discussions (including functions such as topics,
threads, and messages),

* synchronous chat facility,

¢ electronic assignment submission,

* access to past and sample examination papers,

¢ links to useful information on the internet, and

¢ ancillary services such as operating instructions, help, and support.

This course used WebCT Vista platform as the communication facilities, in particular the discussion
boards, allowing students to ‘learn collaboratively’ (Dillenbourg 1999, p. 7) and to ‘socialise’ (Ragan
1999) in the subject field. It also provides the all-important contact between the examiner and students
(Ragan 1999), although the platform cannot completely replace the interaction that takes place during the
traditional on-campus instruction.

As the external students did not have the benefit of face-to-face lectures, the PowerPoint lectures that
were used for internal lectures in SVY 1110 were enhanced with animations and synchronous audio and
offered on the web site. The voice of the course examiner (a photograph is also displayed) was also used
for explaining concepts that are simultaneously being displayed on the PowerPoint slides and
synchronised to match the slide animations. This presentation closely replaced the experience of the on-
campus lecture. The slides and audio operate automatically, but the student does have some control
through the pause, replay, and navigation facilities. Macromedia Breeze plug-in for PowerPoint
(Macromedia Inc. and Adobe, San Jose, CA) was used to produce these presentations. Figure 2 shows an
example of a Breeze presentation with the speaker’s photo in the top left hand corner, a list of slides
beneath this for navigation, and the main slide display area on the right hand side.

Students could view the Breeze presentations through a personal computer web browser: slow modems
problems can be overcome by using video streaming technology. Although the presentations were
introduced to assist external students, internal students also found them a helpful supplement to the
traditional on-campus teaching and learning activities as either a second viewing or for those occasions
when they could not attend the lecture. Face-to-face learning may be superior but, like others (Hurst &
Thomas, 2004), this research has shown that voice and online learning strategies also work in achieving
appropriate leaning outcomes.

It was believed that by introducing these enhanced presentations, external students would have learning
processes improved; would feel less alienated; would consider the lecturer was more approachable; and
would feel a greater sense of belonging to the university. The presentations may consequently have the
added advantage of helping to address the declining retention rates for first year students. Statistics
showed that students in this course used the Breeze presentations rather than the web discussions area.
The pedagogic value has also been highlighted is the satisfactory learning outcomes.

To complement these presentations, formative online quiz assessments were prepared for each particular
study module to be used throughout the course. This was recommended by Reushle et al. (1999) to
encourage students to reflect on their own learning needs and to provide a feeling of competence and
personal control.

Several types of questions were used including multiple-choice, matching pairs, true/false, and short
answer (Figure 3). Students were able to immediately check their graded quizzes against the correct
answers and thereby learn from their mistakes, or reinforce that they had grasped the concepts. Since
these assessments were linked to learning objectives and provided instructive feedback, they were
designed to become an integral part of the students’ learning process (Isaacs, n.d.): the purpose of this
study was to identify that that has occurred.

The purpose and advantages of the online quizzes were to enable students to do them at any time (since
they were not part of the summative assessment for the course).

Proceedings ascilite Singapore 2007: Full paper: Young and Gibbings 1124



SVY1110 DGPS Concepts

Block Shift Correction USO

AUSTRALIA

Peter Gibbings
University of
Southern
Queensland

Apply same
14. Atmaospheric Delay T Block Shift [’h\)
15. Receiver/Location Errors —
16. Multipath Meas.urEd Final
17. Dilution of Precision (DO) Coordinates Coordinates @
18. Dilution of Precision (DOP) "
18. Dilution of Precision (DOF) /’\\ Shift
20. Dilution of Precision (DOP) LN 10m South Rem?te
21. Satellite Visibility and PDOP 30m West Receiver
22. The Praximity Factor Measured
23. Activity - Quiz =
24. Differential Correction Base Coordinates
25. Differential Correction... 2
26. Differential Correction (Cont.) RECENEF
27. Differential Correction (Cont.) Known

28. Block Shift Correction Coordinates
29. Range Correction

30. Example of DGPS Corrections
31. DGPS - Benefits

32. Code GPS Errors and DGPS
23 Ak - P Ml SVY1110 DGPS Concepts

=1 | slide Notes | 2 e bl Slide  28/57 | Stopped 00:28 /00:30

University of Southern Queensland 2005

Figure 2: Example of Breeze PowerPoint presentation screen

Question 5

WGES84 is a local datum used in the Australian region.

The correct answer was False - WGS84 is a
global datum based on WGS84 ellipsoid

Figure 3: Example of an online quiz question

* They could be done more than once

* They were designed to provide immediate feedback to the student on correct or incorrect answers

* Summary statistics were provided at the end of the quiz so students could monitor their own progress
and adjust their learning regime if requited.

Educational research (Ruhl et al. 1987) suggests that short (10-20 minutes) information sessions, followed
by engagement in short activities such as these online quizzes that reinforce the information presented, is
one proven way to ensure effective delivery of educational materials. It has also been recognised that the
receipt of feedback and the opportunity to reflect on this feedback, as provided with the quizzes, are
important components of effective teaching and learning (Laurillard 1993). Rapid feedback is particularly
desirable for the external or distance education students scattered throughout the world.

Design of online learning is important with ongoing debate on whether it is the delivery technology or the
design of the instruction that improves learning (Clark, 2001; Kozma, 2001). Generally students gain
significant learning benefits when learning from audio-visual media, but research suggests is not the
medium of instruction, but the instructional strategies built into the learning materials that influence the
quality of learning (Ally, 2004).

In this research the apparent pedagogical and other advantages of the online quizzes and Breeze
PowerPoint presentations used in SVY 1110 need to be verified. The aim of this paper is to assess
students’ impressions (qualitative evaluation) of the effect these enhancements had on their learning and
general experience in the course. No other student activities were surveyed as part of this deliberately
specific and limited process.
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Method

Students enrolled in SVY1110 in 2005 were asked to complete an online student survey questionnaire
presented on the course web site immediately after the semester had finished and before the final
examination in the course. Students’ answers and comments were stored electronically and entered into a
spreadsheet for analysis. All enrolled students were notified by e-mail of the existence of the
questionnaire and encouraged to participate in the survey. An announcement, alerting students to the
questionnaire and encouraging participation, was also placed on the web site so that it would
automatically appear on screen to everyone who entered the site.

The first part of the questionnaire involved an assurance that all information was anonymous and that
students’ responses would not be linked to individual details. Attitudes and perceptions with respect to the
Breeze presentations and online quizzes were measured by seeking responses to various suggestions in
the questionnaire. Responses were selected from a five point Likert scale (Matell & Jacoby 1971) ranging
from ‘strongly agree’ to ‘strongly disagree’.

In 2005, 35 responses were received, which represented approximately 28 percent of the students enrolled
in the course. Of these, 10 were internal and 25 were external students. Not all respondents answered all
questions so there is some disparity in the total number of respondents to different questions. Although a
request to complete the questionnaire was sent to all students, it is recognised that the results may not
necessarily represent the general consensus of the entire student population in this course. This is because
the results may be biased due to the fact that those who responded to the questionnaire may also be those
most likely to be using the web site and online materials. These students may have a predisposition to
using online materials, and may therefore be more likely to use the Breeze PowerPoint presentations and
online quizzes, and may have a preference to this style of learning. Nevertheless, the results are
considered valid for the purpose intended and will provide some useful insights into the value of the
Breeze presentations and online quizzes.

Results and discussion

It is not appropriate or relevant to provide full details of questions and responses in this paper. Instead,
student responses to selected questions are presented and analysed to draw conclusions on the usefulness
of the materials under review.

Breeze enhanced PowerPoint

As expected, most respondents preferred the online Breeze presentations to normal print materials. Figure
4 summarises responses to the suggestion: The Breeze (animated with voice) lectures communicated
information more clearly than print materials.

Ereeze was clearer than print materials

18 q
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Strongly Agree Meutral Dizagree Strongly
Agree Disagree

Figure 4: Breeze preferred to print materials

In general, the publication of PowerPoint lectures (even without audio) on the web site was well received.
Responses shown in Figure 5 refer to the suggestion: The PowerPoint presentations of lectures on the
course web site communicated information clearly. Eighty-two percent of students agreed or strongly
agreed with this proposition.
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The addition of synchronous animation and voice to poor quality PowerPoint presentations may well be a
useless exercise. Therefore, the results shown in Figure 5 are important because they show that the
presentations are of good quality before any enhancement. However, the addition of synchronous
animations and audio was preferred to the normal PowerPoint lectures. Figure 6 summarise responses to
the suggestion: “The Breeze (animated with voice) lectures communicated information more clearly than
the normal PowerPoint without voice.”

PowerPoints communicated informatian clearly
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Agree Disagree

Figure 5: PowerPoint presentations communicated information clearly

Breeze was clearer than normal PowerPoints
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Figure 6: PowerPoint better with synchronous animations and audio

An obvious reason why students would prefer the Breeze presentations is that they helped them
understand the materials being presented, particularly complex concepts that may benefit from a detailed
verbal and graphical explanation rather than trying to learn the concepts from print materials. This
assumption was tested by asking students to respond to the assertion: “The Breeze animations and voice
aided my understanding of difficult concepts in this course.” Results are shown in Figure 7.

Animations and voice aided understanding of difficult concepts

Number of Respoondents
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Strongly Agree Meutral Disagree Strongly
Agres Disagres

Figure 7: Breeze aided understanding of difficult concepts
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Introducing these presentations enhanced students overall experience in the course, possibly because they
felt less alienated, and more able to relate to the lecturer since they could now see his picture and hear his
voice. This view is supported by responses to the suggestions, “My overall learning experience in this

course was enhanced by the Breeze presentations” presented in Figure 8; “My learning experience in this
course was made more enjoyable by the Breeze presentations” presented in Figure 9; and “I felt a greater
affinity with the lecturer and did not feel so isolated in this course compared to others that do not have

Breeze presentations” presented in Figure 10.

Learning experience enhanced by Breeze

Number of Respondents
o

Strongly
Agree

Agree

Meutral Disagree Strangly
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Figure 8: Breeze enhanced overall experience in the course
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Figure 9: Breeze increased overall enjoyment of the course

Greater affinity with lecturer and not so isolated due to Breeze
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Figure 10: Breeze increased affinity with lecturer and decreased isolation

It is expected that this increased enjoyment of the learning experience may help convince students that
they can successfully learn in the external mode, and thereby help increase the first year student's
retention rate. Feeling less isolated should also contribute to the students’ engagement within the greater
university community and increase their sense of belonging. Because students felt a greater affinity with
the lecturer, they should consider the lecturer more approachable if they have any problems in the course.

Students were also asked to provide comments on the overall impression of the Breeze presentations.

Responses included the following.
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Added a human touch to the learning experience

They gave an added dimension to the presentations which helped being an external student.

An excellent tool to complement the other printed course material. I gained a better understanding of
concepts from both the visual and audio content, and then referring to the printouts/study book.
Helped to clearly explain what was not fully understood in the text. Would be great to have these for
more subjects. Especially when studying externally.

The presentations are excellent because topics are talked about with the use of diagrams, and you can
stop and start the presentation whenever you need to. When reading the information straight from the

book, you can sometimes get lost in the terminology and then have to read it over again. Trying to
read and make sense of it yourself takes a lot longer than someone explaining it clearly in a
presentation.

* Hearing the words from the lecturer is great! Helps with concentration and gives you a better
understanding, wish every course had it!

There were no negative responses relating to the material and presentation method; the only exceptions
being

* one student requesting more quiz questions

* one student stated “I do not recall the audio component - so I am wondering if this was somehow
missed due to not being made aware that the audio was available on them”

*  “Could some improvements be done so that we can download the file onto the hard drive on the
computer instead of loading up the internet all the time?”

From these comments it can be concluded that the Breeze PowerPoint presentations have significantly
compensated external students for the lack of face-to-face lectures.

Online quizzes

Students expressed the opinion that the online quizzes were of great benefit to their learning, and that they

much preferred the online presentation of the formative assessment to print versions offered in similar
courses. Responses to the suggestion, “The online self assessment quizzes helped my understanding of
each module” are shown in Figure 11; and “The quizzes are more effective online than if they were
presented in the study book” in Figure 12.

Online selfassessment guizzes helped understanding
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Figure 11: Quizzes helped understanding of material

Again, these results must be treated with care since, as explained previously, these students may already
have a predisposition to online learning. From a student perspective, perhaps unfortunately, one of the
main focuses is on passing the assessment items rather than on what they learn. Responses to the
proposition, “The quizzes helped me study for the final exam”, presented in Figure 13, indicates that the
quizzes were of great benefit in preparing for the final summative assessment.

Figure 13 provided one simple example of how feedback is provided to students during the assessments.

The ability to try a question and receive immediate feedback on an incorrect answer allows the student to
learn from their mistakes as well as providing a useful gauge of their current knowledge level. Anecdotal
evidence from informal discussions with students and their overall impressions comments indicate that
the ability to carry out the formative assessment, get immediate feedback, take necessary remedial action,
and redo the assessment at a later time, were important aspects of the quizzes. This feedback or ‘trial and
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error’ is considered by Savin-Baden (2004) and Acar (2004) to be an important part of learning. This is
supported by responses (Figure 14) to the assertion, “The summary statistics at the end of each quiz were
helpful for me to gauge my understanding of the materials.”

Cluizzes more effective online than print
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Figure 12: Online quizzes more effective than quizzes in print

Cuizzes helped study for final exam
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Figure 13: Online quizzes helpful for exam study

Surnrary statistics helped gauge understanding
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Figure 14: End of quizzes summary statistics helped gauge understanding of learning

Comments were sought from students on their overall impression of the online quizzes. The following
responses indicate that the quizzes became an integral part of the learning process.

* Quizzes were useful to keep me focused on some of the learning outcomes. A useful tool requires
interaction rather that the potential to read passively and not really take it in.
* I thought these quizzes were good at ‘filling in the gaps’.

It is well accepted that adult learners prefer to take some control of what and how they learn. Some form
of learner independence is particularly important to external students and appropriate mechanisms to
facilitate this should be a key consideration for designers of teaching and learning activities for these
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students (Reushle et al. 1999). If this happens they will be more likely to become ‘engaged’ in the
teaching and learning activities they perform (Heimbecker 2005) and outcomes will be improved as a
result (Knowles et al. 1998). Evidence of this engagement, and the use of the summary statistics by
students to monitor their own progress in the course, is demonstrated by the following comments.

* They gave me a quick and succinct summary of my current course knowledge. More questions would
have been ideal.

* [ used these quizzes at the beginning of the term and also the end. It was a great way to check how my
general knowledge of the topic areas is going.

* They were good to gauge where you were at for a subject and sometimes with some questions they
helped answer any doubts.

* The quizzes are an excellent tool to help test your knowledge of each module.

Since the quizzes were linked to course and module learning objectives, they provided a measure of the
achievement of learning goals. This was valuable information for external students to monitor their
progress and, if necessary, adjust their learning strategies. Students appreciated the immediate feedback
and the ability to reflect, undertake extra learning, and then go back and try the formative assessment
again in a manner similar to Biggs’ “retrospective quality assurance” (Biggs 2002).

* The instant feedback on the areas where you are strong or weak helps to define where to concentrate
more study time & effort.

* Good as they provide a chance to test knowledge and give the answer straight away.

* Itis a quick and easy way to test yourself and be given feedback immediately.

Student motivation can be a critical ingredient to successful learning (Knowles et al. 1998). At USQ most
students studying in the external mode do so because they are already employed in some capacity in
industry, and external mode allows them to study and work at the same time. This obviously places great
demand on their time, so any motivation and inspiration for these students can be difficult at times.

Conclusion

USQ has a heterogeneous student cohort is a variety of study place environments throughout the world
and provides flexible study paths to enable students to self design their own learning experience. The
addition of more and varied learning method options enhances a student's ability and motivation to learn
in whichever of the diverse learning environments they are located. This study has shown online learning,
as a subset of all distance education, is concerned with providing access to educational experience
(Anderson, 2004) and is learning effective.

This paper reported on students’ qualitative opinion of the effect Breeze enhanced PowerPoint
presentations and online quizzes had on their learning experience and general impressions of a first year
university course. The outcomes significance was that the enhanced materials made a positive
contribution to their learning experience; was a strong student motivator; and improved student
participation. Off-campus students reported feeling less disenfranchised with the university and having a
greater affinity with lecturer, both of which should help increase first year retention rates. The most
important comment of all from the student survey may be: “They provide good motivation to learn.” The
critical concepts of online education are not different from other forms of education: it is only the way in
which these concepts are put into action that sets the online learning environment apart from other
learning contexts. Hence, these research outcomes have demonstrated that this voice and online learning
strategy provided the appropriate learning experience.
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