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Chapter 16 

The Rippling Pond:  
Ruminations and Other Musings on the 

Development and Use of an Online Learning 
Environment in the Faculty of Information 

Technology 

Helen Partridge and Sylvia Lauretta Edwards 

 

Introduction 

In recent years, much has been written about e-learning and its role in 
higher education in universities in Australia and around the world.  The 
benefits of e-learning, and consequently the driving forces behind the 
e-learning uptake in higher education, have been widely discussed.  
Specific benefits to e-learning include greater accessibility and flexibil-
ity, a more cost-effective and cost-efficient program of study, and a 
higher quality student learning experience.  In 2001 Zenger and Uehlein 
observed that in the recent “rush to e-learning the emphasis has been 
largely on the e and not on the learning” (p. 60).  If e-learning is to have 
a meaningful role in higher education in fostering quality student learn-
ing it is important that universities actively examine how e-learning is 
being implemented within their institutions and establish criteria and 
standards for best practice.  This paper will explore the design and 
implementation of an online learning environment developed at the 
Queensland University of Technology (QUT) as a means of fostering 
students’ ability in online searching.  Supported by the School of In-
formation Systems and the QUT Teaching and Learning Support Ser-
vices (TALSS) an online learning tool known as the Reflective Online 
Searching (ROSS) Environment was developed.  The paper will outline 
the development of ROSS, explaining how QUT’s Online Teaching 
(OLT) multimedia technology has been used in the learning environ-
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ment.  A case study of how ROSS is being used within the unit ITB322 
Information Resources in Semester 1, 2004, is presented.  The paper 
discusses the practical implications of using an online learning envi-
ronment to facilitate student development of online searching skills.  
The discussion will focus on what the authors have learnt as educators 
and how they are continuing to craft the educational experience from a 
holistic perspective. 

e-Learning 

A Definition 

e-Learning has been defined as “instruction and learning experiences 
that are delivered via electronic technology such as the Internet, audio, 
videotape, satellite broadcast, interactive TV, and CD-ROM” (Imel, 
2002, p. 3).  Much of the discussion on e-learning focuses on the use 
and impact of electronic technology in distance learning.  That is, the 
design and delivery of a learning process is carried out wholly online 
without any involvement of traditional face-to-face approaches.  This, 
however, is only one aspect of e-learning.  Electronic technology can 
also be integrated into the design and delivery of traditional learning 
processes so as to develop a richer, more dynamic learning experience.  
It is this latter view of e-learning which will be explored in the current 
paper. 

e-Learning at the Queensland University of Technology 

QUT is based around 8 faculties:  Built Environment and Engineering, 
Education, Business, Information Technology, Health, Science, Law 
and Creative Industries.  QUT is committed to “[providing] out-
standing learning environments and programs that lead to excellent 
outcomes for graduates” (QUT, 2003, p. ii).  In pursuit of this goal the 
university has identified as one of its “top priorities” the “integration of 
information and communications technology into our teaching … 
functions and infrastructure” (QUT, 2003, p. ii).  QUT will “make a 
coordinated and strategic effort to use the increasing capacity and flexi-
bility of technologies to transform our teaching and learning environ-
ment in ways which engage and challenge students, and which enable 
different learning environment, on-campus and off-campus, to be used 
in ways which are complementary and mutually reinforcing” (QUT, 
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2003, p. 4).  To help fulfil this top priority the university has developed 
an Online Teaching (OLT) environment to foster the development of 
e-learning or online learning approaches within the university.  QUT 
teaching staff are encouraged to use the OLT “in conducting and facili-
tating instruction” (QUT, 1999, p. 2).   

The Academic Context 

ITB322 information resources 

ITB322 Information Resources is an elective unit offered within the 
Faculty of Information Technology.  The unit introduces students to 
the value of information both personally and professionally and intro-
duces the wide variety of information resources available.  There is a 
major focus on the identification of user needs and the development of 
information searching skills across a wide variety of online resources, 
including bibliographic databases, the Internet and traditional print 
materials such as grey literature (documents not published in the con-
ventional way), books, journals and conference proceedings.  The unit 
can be taken by any undergraduate enrolled at QUT and has an average 
enrolment of 46 students per semester.  In Semester 1, 2004, 18 stu-
dents (5 female and 13 male) were enrolled in the unit, 5 part time and 
13 full time.  Ten students were classified as International enrolments.  
The majority of students were enrolled in the Bachelor of Information 
Technology (n=11).  Other enrolments included Bachelor of Busi-
ness/Bachelor of Information Technology (n=3), Bachelor of Engi-
neering (n=2), Bachelor of Applied Science/Bachelor of Information 
Technology (n=1) and Study Abroad Scheme (n=1). 

The teaching and learning approach 

Students enrolled in ITB322 are required to attend three hours of 
classes (lectures and computer based practicals) per week for 13 weeks. 
 The framework developed by Luca, Oliver, Omari and Dunbar (2001) 
guided the development of the learning processes within the unit.  Ac-
cording to Oliver, successful instructional design should consist of a 
finely developed relationship between assessment, learning activities, 
learning supports and learning resources (Figure 1).  In this relationship 
assessment is “instrumental to the whole design process and is considered 
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in each element of the framework” (Luca, Oliver, Omari & Dunbar, 
2001, p. 11-1).  In ITB322 three assessment items are used.  Table 1 
provides a brief description of each item.  The three assignments pro-
vide the students the opportunity to reflect upon, develop and practice 
their information searching skills.  The assignments are designed to 
provide authentic learning experiences based upon ‘real life’ practices of 
industry professionals.  All learning activities, learning supports and 
learning resources are designed to reinforce the assessment. 

Figure 1.  The Framework Developed by Oliver  
(Luca, Oliver, Omari, & Dunbar, 2001) 

Learning activities in ITB322 are designed to “promote authentic context, 
self regulation and reflection” (Luca, Oliver, Omari, & Dunbar, 2001, 
p. 11-2).  A collaborative learning environment whereby students sup-
port each other through the learning processes is fostered.  Small group 
work, self assessment and class discussion are key ingredients in this 
environment.   

The unit’s teaching team provides support during the learning activities 
by fostering a non-threatening learning environment, guiding the stu-
dents through the learning process with regular constructive comment 
and feedback.  The unit’s OLT site was established to act as the key 
access point to support material in the unit, providing students with ac-
cess to all materials used in the learning activities as well as recom-
mended readings and links to useful resources on key topics such as 
teamwork and online searching.  The site also provided access to gen-
eral unit information including the unit outline and the assessment 
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guide.  Additionally, the site allowed students to participate in an online 
discussion forum through which they could communicate freely with 
others in the unit without the restrictions of time and distance.  Fur-
thermore, students could contribute to the learning community by 
adding the details of any relevant materials they found during the 
course of the semester via a Student Recommendations Page.  The 
front page of the unit’s OLT site is shown in Figure 2. 

 
Figure 2.  The ITB322 OLT Site 

The teaching and learning challenge 

An examination of student experience in developing online searching 
skills whilst enrolled in ITB322 was conducted from 2000 to 2002.  23 
students enrolled in the unit were interviewed; some students were 
interviewed both at the beginning and the end of the semester.  A total 
of 35 interviews were held (Edwards & Bruce, 2004).  The study 
showed that whilst each student possessed very different experiences of 
searching for information, each student perceived that their experience 
of information searching had changed as a result of their involvement 
in the unit.  Each student believed that their information searching 
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experience had improved in both speed and the quality of the results 
found.  More importantly, most students talked of their ability to both 
transfer the knowledge gained to other units of study and to help their 
peers when they searched for information.  The students identified two 
reasons for the change in their searching experience:  the assignments 
designed to encourage reflection and the characteristics of the teaching 
staff.  The study by Edwards clearly showed that the ITB322 learning 
environment was successful in developing the information searching 
skills of students enrolled in the unit.  However, the study also revealed 
that “there is a need to design the assessment to make the assignments 
work harder” (Edwards & Bruce, 2004, p. 154).   

Observation from the unit’s teaching staff supported this conclusion.  
In particular, it was noted that whilst Assignment 1 (The Resource 
Guide) and Assignment 3 (The Reflective Learning Journal) were con-
tributing successfully to student learning, Assignment 2 (The Informa-
tion Consultant’s Report) was not impacting upon student learning as 
significantly as it could.  The second assignment was designed to chal-
lenge the students in their development of online searching skill and 
knowledge.  Students were required to use the online searching process 
to meet a client’s specific information need.  It was noted that whilst 
students could discuss the many elements of the online searching proc-
ess, they had trouble in combining these elements and applying them to 
the second assignment.  For example, students were able to select ap-
propriate search tools, identify key concepts and choose synonyms but 
had difficulty in drawing these together to create search statements 
appropriate to each specific tool chosen.  The challenge for the unit’s 
teaching staff was to identify how the existing environment could be 
carefully re-constructed to bring about change (that is, to make assign-
ment 2 ‘work harder’) without detracting from the elements that were 
working well.  E-learning was identified as a possible answer to this 
challenge. 

The Online Learning Environment 

The theoretical framework 

Teaching and learning research to date has found that the best way to 
learn something (be it a skill or a concept) is to experience what you are 
learning in qualitatively changed ways (Marton & Booth, 1997; Shul-
man, 1985).  By experiencing a skill or concept in different ways, an 
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individual is able to compare their original (or old) experience of that 
skill or concept to their new experience of the skill or concept.  The 
individual, therefore, is given the opportunity to discern the variation 
between the old and the new experiences, and according to Runesson 
(1999) it is this process of discernment that is a significant attribute of 
learning.   

Edwards (2004; Edwards & Bruce, 2004) has applied this view of learn-
ing to information searching.  Using the phenomenographic method 
Edwards identified variation in the experience of information searching 
in the online environment.  Participants in the study were 32 students 
from six of the eight QUT academic faculties.  As some of the students 
were interviewed twice, there were a total of 44 interview transcripts.  
Different cultures, ages and genders were represented.  Four categories, 
that captured the variation in the students’ different ways of searching 
and learning to search for information, were identified.  The categories 
include: 

• Category 1: Information searching is seen as looking for a nee-
dle in a haystack 

• Category 2: Information searching is seen as finding a way 
through a maze 

• Category 3: Information searching is seen as using the tools as 
a filter 

• Category 4: Information searching is seen as panning for gold. 

A detailed summary and discussion of each category and the different 
meanings assigned to each search experience can be found in Edwards 
(2004; Edwards & Bruce, 2004), presented in the chapter of this book 
entitled “Panning for Gold: Understanding Students’ Information 
Searching Experiences”.  In short, Edwards concluded that for students 
70to successfully develop information searching skills the teaching and 
learning environment needs to be designed to encourage “students…to 
see things happening differently to what they have previously experi-
enced in order to discern a difference” (Edwards, 2004, p. 112).  That 
is, students need to experience the wide variation of online searching 
experiences so they may compare and contrast these different experi-
ences to their own.  Edwards contends that “if we can do this, we will 
move our students into a deeper understanding of the searching experi-
ence, we will provide them the opportunity to discern a variation in 
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what they have previously experienced, and, hopefully, we may encour-
age learning” (Edwards, 2004, p. 112).  Edwards provides four guiding 
principles when designing a learning experience that will allow students 
to experience variation: provide students with opportunities for reflec-
tion; improve assessment to make it both authentic and to encourage 
students to see the variation; use online tools to further enhance the 
learning experience; and encourage staff development to enable under-
standing and application of the findings.  The principles outlined by 
Edwards were used to guide the design and development of an e-
learning environment as a support for Assignment 2 in the unit. 

Reflective Online Searching Skills (ROSS) 

The Reflective Online Searching Skills (ROSS) Environment was de-
signed specifically to support Assignment 2 – The Information Con-
sultant’s Report.  ROSS was developed using a Dynamic Menu tool 
recently introduced into the QUT OLT environment.  Students access 
ROSS through the Weekly Resources link on the ITB322 OLT site (see 
the left side of Figure 2).  The main page of ROSS is shown in Figure 3. 
 The ROSS environment was incorporated into the learning environ-
ment during Weeks 8 through to 13.  Each week during this period 
students attended a three hour computer laboratory based class. 

Figure 3.  The Reflective Online Searching (ROSS) Environment 
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ROSS requires the students to take on the role of an information con-
sultant who has been approached by a client with a specific information 
need.  Figure 4 shows the role play synopsis of the client and the in-
formation need.  The student is required to locate information to meet 
the client’s information need by selecting and searching online re-
sources (i.e.  Internet search tools or bibliographic databases).  The 
Reflective Online Searching Model (as seen on the right hand side of 
Figure 3) guides the student through this process and consequently 
forms the basis for the ROSS environment. 

Figure 4.  ROSS Client Information Need Synopsis 

ROSS consists of five modules.  The modules are inter-related, with 
subsequent modules building upon the former.  A brief summary of the 
five modules can be found in Table 2.  A short video introduces the 
students to each module, explaining the purpose of the module and the 
activities to be completed.  Although the students complete the mod-
ules in class time, they are also encouraged to use the ROSS environ-

TO:  Jane, Information Broker <info@info.com.au> 

FROM:  Mr E. Jones (Secretary to Dr Jonas Faultess) 
<e.jones@promhospital.com.au> 

SUBJECT:  Request for Information  

Dr Jonas Faultless is a world class medical scientist working for a 
prominent Australian hospital. Dr Faultless has just been 
informed that due to a colleague’s severe illness he will have to 
give a speech at this year’s annual national medical convention. 
The topic of the presentation is the use of nanotechnology in 
medicine - this unfortunately is not Dr Faultless’ area of 
expertise. The Doctor would like to obtain information on 
nanotechnology and its application in medicine. The Doctor is 
also interested in obtaining some data on who is currently using 
nanotechnology to aid medical practice. As the presentation is 
for an Australian conference, Dr Faultless is particularly 
interested in current use of nanotechnology in the Australian 
medical context. The Doctor is interested in obtaining the views 
of experts and researchers in the area and any key organisations. 
Case studies of the use of nanotechnology in medical practice 
would be helpful.  
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ment as a self-paced learning tool that they can access at any time dur-
ing the course of the unit. 

Table 2.  The Five Modules of ROSS 

Module Description 
1: The Client Interview introduces the steps in obtaining 

information from a client 
2: Planning an 

Information Search 
introduces the steps in preparing an online 
search 

3: Search Strategy 
Preparation 

introduces the process of developing search 
strategies specific to the online resources 
selected 

4: Introduction to SDIs introduces Selective Dissemination of 
Information (SDI) 

5: Critical Reflection introduces the process of selecting high 
quality results 

Each module is interactive, requiring the students to answer questions, 
make observations and complete exercises.  For example, in Module 2 
students are introduced to the steps involved in planning and preparing 
the online search.  Students are invited to view a short video introduc-
ing the Module and its learning objectives.  After watching the video 
students are asked to complete Activity 1 by selecting the appropriate 
link on the menu on the left-hand side of the screen.  Students are re-
quired in Activity 1 to respond to a serious of questions which encour-
age the student to engage with, and reflect upon, the video content.  
Responses to each of the questions are recorded in the notepads pro-
vided.  By selecting the Save Button the students’ answers are perma-
nently recorded for them to return to at a later date.  After completing 
Activity 1 students are invited to commence Activity 2 by selecting the 
appropriate link on the menu on the left-hand side of the screen. 

A Reflective Workspace is provided for the students (Figure 5).  The 
Workspace acts as a ‘sandpit site’ where students can apply what they 
are doing within the ROSS Modules (such as Module 2 above) to their 
own assignment. 
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Figure 5.  The Reflective Workspace 

The Evaluation 

A number of evaluation strategies were used to assess the effectiveness 
of ROSS on teaching and learning within the unit.  These included: 

1. Reflective Learning Journals:  Each student enrolled in the unit is 
required to complete a Reflective Learning Journal as part of 
the unit assessment practices.  Submitted fortnightly over the 
course of the 13 week semester, students are asked to provide 
critical comment on their experiences in the unit generally, 
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and of the lectures, tutorials and readings specifically.  Stu-
dents were also encouraged to comment upon their experi-
ence in using ROSS. 

2. Formal Feedback: Two formal methods for obtaining student 
feedback were used.  In both methods the students were in-
formed that their comments would be completely anonymous 
and confidential and that their involvement in the feedback 
process would not impact upon their results in the unit.  Ethi-
cal clearance for the study was obtained. 

i)  Surveys were administered in Week 12 of semester.  The 
survey was developed to determine the success of ROSS in 
supporting student learning and to explore student perception 
and experience in using the e-learning environment.  Quantita-
tive data was obtained by asking students to indicate if they 
agreed or disagreed with a series of statements about their ex-
periences in using ROSS, using a 7 point Likert scale.  Open 
questions were also included to encourage students to respond 
freely about their experiences.  Nine (4 males and 5 females) 
out of the 18 students enrolled in the unit completed the sur-
vey.  All but 1 of the participants were full time students.  Ages 
ranged between 21 and 35, with the majority of the participants 
aged between 21 and 26 (n=7).  Seven of the participants were 
enrolled in the Bachelor of Information Technology.  Other 
courses included the Bachelor of Information Technol-
ogy/Bachelor of Applied Science (n=1) and the Study Abroad 
Scheme (n=1). 

ii) Semi-structured interviews were held at the end of the se-
mester with 3 of the enrolled students (2 male, 1 female).  The 
interviews were designed to elicit detailed feedback on their 
experience of ROSS and how the online environment im-
pacted upon their learning in the unit.  All interviews were 
conducted by a Research Assistant and an observer (a project 
student). 

3. Teaching Staff Feedback:  The teaching staff made notes at the 
end of each teaching session on their experience of using the 
ROSS environment as a teaching tool and how it could be 
improved.  In addition, the staff member took part in a semi-
structured interview with the Research Assistant and the ob-
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server.  Held at the end of the semester, the interview ob-
tained observations on the impact of ROSS upon student 
learning.   

4. Formal System Evaluation:  Evaluation of the learning environ-
ment is also being undertaken via an IT Project Student, who 
also acted as the observer in the interviews above.  This re-
view is currently taking place using the EvaluateIT Model 
(QUT, n.d.) and data is not available to be discussed in the 
paper.  As a former ITB322 student, the reviewer is familiar 
with the unit content and the teaching and learning objectives 
of the unit.   

Table 3:  Summary of Student Survey Results (n= 9) 

Response 
Mean 
Rating

Standard 
Deviation 

ROSS is easy to use and understand  5.11 1.17 
ROSS has increased flexibility in my studies 
within the unit 

5.11 1.45 

ROSS has facilitated my studies within the 
unit 

4.88 1.17 

ROSS has helped me to understand the unit’s 
content 

5.00 1.23 

ROSS has improved the teaching and learning 
value of the unit 

5.00 1.00 

ROSS has helped me to successfully complete 
Assignment 2 

4.56 1.74 

I liked using ROSS in this unit 4.89 1.62 
Overall I was satisfied with my experience of 
ROSS in the unit 

5.00 1.00 

(1= Strongly Disagree, 7=Strongly Agree) 

The results from the evaluations suggest that both the students and the 
teaching staff viewed the experience of using ROSS favourably.  Ta-
ble 3 provides a summary of the results obtained from the survey ad-
ministered in Week 12.  Student responses clearly indicate that ROSS is 
an online learning tool of merit, with the overall average responses 
ranging from 4.56 to 5.11 on the 7 point scale.  The highest average 
response was obtained in relation to ROSS’s ability to be “easy to use 
and understand” and to “increased flexibility in my studies within this 
unit”, with both statements receiving an average response of 5.11.  Also 
of note is the response obtained from the students when asked to indi-
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cate the extent to which ROSS “helped me to understand the unit’s 
content” (5.00) and “improved the teaching and learning value in the 
unit” (5.00).  Since a score of greater than 3.5 can be viewed as a posi-
tive response, the results suggest that ROSS as an online environment 
designed to support students in their development of their online 
searching skills appears to have been successful.  Statements in support 
of this were obtained from the Reflective Journal and the three semi-
structured interviews.  Comments received from the students included:  

I now realise that there is more to searching online than typing the 
keyword to be searched in google.com and pressing the search but-
ton. 

I really like how…ROSS [has] been developed to directly relate to 
what you are doing in the assignment, this is a very good way of put-
ting into practice what you have learnt in class. 

Students however did indicate areas for further improvements, with 
comments such as the following being provided:  “some modules were too 
large and could be broken into small modules” and” it is time consuming”.  The 
majority of comments focused on the time-consuming nature of the 
modules and the repetitive questions and activities between the mod-
ules.  Students frequently commented that the need to “do the assign-
ment” stopped them from working through all the modules and activi-
ties.  Students also indicated that whilst they valued the self-paced in-
structional aspect to ROSS they felt it was equally important to attend 
classes to ensure a rich and well rounded learning experience.   

From the teaching perspective, ROSS provided a wonderful means of 
introducing new energy into the unit.  However, it also posed chal-
lenges in how best to integrate the technology into the curriculum in a 
manner that balanced the virtues of self-paced instruction alongside the 
benefits of maintaining a collaborative learning community in which 
peer discussion and small group work play central roles.  It was noted 
by the teaching staff that whilst students worked on the modules during 
class time, the different student working styles and paces directly im-
pacted on the extent to which the learning environment could be de-
signed to provide students the opportunity to actively engage in peer 
discussion on the work being undertaken.  The most significant obser-
vation noted by the teaching staff was the impact of ROSS upon stu-
dent learning.  Anecdotally, the overall quality of Assignment 2 had 
improved, with many of the students showing a sound understanding 
of the online searching model and being able to effectively apply the 
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model to the information need outlined in the assignment guidelines.  It 
is, however, acknowledged that the small class size (n=17) may have 
allowed the development of a learning context in which a more indi-
vidualised, and consequently more effective learning environment 
arose.   

Research Limitations 

This research is limited in two significant ways:  Firstly, the study does 
not provide any baseline data for comparison.  For example, the inclu-
sion of a control group of students undertaking the unit ITB322 without 
the presence of the ROSS environment and a comparison group of stu-
dents experiencing ROSS as applied in another unit would provide 
interesting comparative data that would allow a richer discussion.  Sec-
ondly, the study is limited by the small number of participants.  ITB322 
is an elective unit, because of this enrolments vary considerably from 
semester to semester.  In the current study 53% (9 out of 17) of the 
students enrolled in Semester 1 2004 participated in the study.  The 
research project was an unfunded activity undertaken by the authors 
because of their genuine interest in learning more about the student 
experience of developing skills and knowledge in online searching via 
an e-learning strategy being applied within the ITB322 curriculum.  The 
lack of funding available significantly limited the design and implemen-
tation of the research (that is, no extra teaching staff or lab resources 
were available).  Despite the limitations outlined here, the research 
presented in the current paper provides valuable, preliminary insight 
into the attitudes and expectations of students to the use of the ROSS 
environment as an e-learning tool within the Faculty of Information 
Technology at QUT.  Further case studies exploring student reactions 
to ROSS will be added to the data pool as they arise. 

Future Directions and Conclusion  

The ROSS project has clearly shown that students enjoy, and benefit 
from, using technology in the learning environment.  The project also 
shows that technology should not be the sole focus of that learning 
environment.  E-learning should be a part of a ‘whole of learning’ ap-
proach in which technology is not just an add-on to traditional teach-
ing, nor is it the central focus of learning, but rather it is one of many 
tools that is integrated into the curriculum to foster learning.  The cur-
rent case study has clearly indicated that ROSS is an online tool of 
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merit.  ROSS was successful for several reasons: (i) it provided an inter-
active online environment; (ii) it was embedded in the unit curriculum; 
(iii) it allowed students to reflectively experience the full variation in 
online searching; and (iv) it was overtly and directly related to the sec-
ond assignment.  A revised version will be tested in Semester 2, 2004, 
on a new cohort of ITB322 students.  The online environment will also 
be introduced into a new unit ITN273 Information Retrieval which will 
be part of the Master of Information Management program commenc-
ing in 2005.  In addition, the application of ROSS outside of the IT 
education context will be explored by embedding and testing the ROSS 
environment within a large first year unit in the Faculty of Science.  
These additional actions will be made possible by a QUT Teaching and 
Learning Development Small Grant.  E-learning should be a university-
wide endeavour, where individuals and groups involved in e-learning 
initiatives should communicate and share work being undertaken.  Be-
cause information literacy, and more specifically online searching, is a 
vital skill for every student at QUT, a generic version of the ROSS 
environment, that can be integrated into units across the university will 
be developed in the near future.  The current project helps QUT de-
velop a profile of how e-learning is being applied within the university.  
In addition, the project contributes to the formation of standards of 
best practice in e-learning at QUT. 
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