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In spite of increasing levels of faith in, and support for innovative 
teaching strategies that employ highly sophisticated computer based 
technology such as hypermedia, which is based on the contention that 
Interactive Multimedia (IMM) programs have the potential to permit 
learners to navigate their own paths through the material and to engage 
the program at various levels of sophistication, little is known about 
the range and nature of human responses when seeking to construct 
meaning through interacting with such materials. This study was 
designed to contribute to the meagre professional literature concerning 
learners' engagement with IMM programs by analyzing the nature and 
level of engagement of pairs of graduate students as they interacted 
with a hypermedia program that provides an introduction to qualitative 
research methodology.
Software evaluations in the '80s
Ely (1989, 1992 #99) (Ely 1992) analyzed ERIC publications in the area 
of educational technology and initially identified the development of 
instructional products as the foremost scholarly activity, followed by 
an emerging trend towards evaluation. He found that such evaluations 
could be divided into: the formative and summative evaluation of 
instructional software, the evaluation of software creation processes 
and evaluations of cost effectiveness of technology in education. Many 
of these papers were case studies of materials design and 
implementation. 
In his second scan of the literature in 1992, Ely found that evaluation 
studies remained important but that they also remained focused on what 
Goodson and Marshall Mangan (Goodson and Marshall Mangan 1991) (1991:3) 
described as "technicist" aspects such as the particular features of a 
given configuration of equipment - speed, storage capacity, abilities 
to interact with users and produce various outputs. These writers 
commented (p. 3) that "What literature there is which addresses 
pedagogical processes consists largely of unsubstantiated claims and 
assumptions. The small body of evaluative research has been largely 
inconclusive regarding the true educative value of classroom 
computing".
Evaluation foci of the 90s
During the period covered by these reviews, however, the meaning of 
computer assisted learning has changed significantly to an ever 
increasing emphasis on hypermedia in which designers frequently require 
the user to decide when and where to enter and leave the system, how 
much information is needed, what kind of information should be 
selected, where to find it, and what approach is best in the context of 
the intended learning. 



At least partly as a result of these changes in the nature of the 
software since the beginning of the 1990s, greater attention has been 
paid to what Reeves (1994) (Reeves 1994) has called the pedagogical 
dimensions of computer assisted learning. He defines these dimensions 
(p. 222) as including those capabilities of technology that "initiate 
powerful instructional interactions, monitor learner progress, empower 
effective teachers, accommodate individual differences, or promote 
co-operative learning".
While Reeves has focused in his own work on the programs themselves, 
and suggests that each dimension may be regarded as bipolar and 
individual programs rated along a continuum between the poles, more 
recent research has concentrated on the behaviour of the learners 
(Jonassen, 1989; Lin, 1994 and Orey and Nelson, 1994) (Jonassen and 

Grabinger 1990) (Lin 1994) (Orey and Nelson 1994). Frequently this 
attention has focused on learner control of the program and problems of 
navigation in a hypertext environment.
Our present study focuses on the use of the prototype of an interactive 
multimedia program we are designing to teach research methods to post 
graduate students and the interactions that occur when students work 
together using this program.
HUGO: the IMM program on which this study is based
The first conception of HUGO emerged in 1993 when a group of QUT 
academics engaged in teaching the introductory research methods unit in 
the Master of Education course became excited by the potential of the 
hypermedia format for teaching and learning. Our original conception of 
HUGO was analogous to an encyclopaedia with marginal notes to maintain 
interest. We intended to prepare a vast warehouse of ideas and 
explanations, using the concept of hypercards to present an almost 
infinite number of levels of footnotes. At the same time, we wanted to 
include a range of our favourite anecdotes and examples that came to 
mind when we taught students in real classrooms. 
However, we gradually moved away from the concept of HUGO as a huge 
library full of information towards a model which acknowledges the 
importance of providing some structure to guide student enquiry 
(Lidstone and Duncan 1996) (Lidstone and Duncan 1996). The revised 
approach is consistent with the work of McClellan (1993) (McClellan 
1993), Schank (1990) (Schank 1990), Pennington and Hastie (1991) 
(Pennington and Hastie 1991) and others. As Oren, Salomon, Kreitman, 
and Don, (1990) (Oren, Salomon et al. 1990)have pointed out, the 
cognitive load imposed by navigating among the various items of a 
program may be so great that the user has little energy left for 
absorbing the content. One way to avoid the navigation metaphor is to 
adopt a storytelling metaphor. Thus users may adopt a state of 
engagement, explained by McClellan as the state of mind that must be 
attained in order for the audience of the computer to experience a 
mimetic world directly without mediation or distraction, and 
involvement whereby the user's imagination contributes part of the 
story and the user therefore achieves a deep level of participation.



The progress of the student towards creating a research design is 
represented by a metaphorical journey around a European university 
town. The student encounters people and places designed to explicate 
the journey much in the manner of a pilgrim in Chaucer's Canterbury 
Tales (although of course much more politically correct). In the 
present study, however, students were presented only with that part of 
HUGO relating to ethnography. However, the aims of the ethnography node 
are similar to those of the program as a whole and are summarized 
below:
HUGO will enable students to :
explore the realm of qualitative research in education in ways that 
suit their own learning styles and at levels appropriate to their own 
stages of development and understanding;
interact with a wide range of graphic and textual materials, and by 
exploring simulated research-in-action, be encouraged to become 
reflective practitioners (Schon, 1987);
progress through the unit and complete assessment tasks with greater 
understanding and at their own pace.
Data sources and Analysis
The interpretive research design of this study utilized a range of 
natural protocols, including video and audio recordings of small groups 
interacting with the program, students' written reports, focus group 
discussions, and informal interviews with students to capture the "the 
'lived' experiences of participants" (Hutchinson 1988:125) (Hutchinson 
1988).
In the context of a one-week intensive course, it was not possible to 
transcribe recordings of small group interactions with the program 

before conducting the focus group discussions. However, both authors 
viewed several videotapes of the small group sessions and scanned 
students' reports. Based on this preliminary examination of data, the 
focus groups were asked to address three issues: ease of use of the 
program; the effect of the imposition of a specific task of their 
approach to the program; and the quality  and quantity of their 
learning about ethnography from the program. We took no part in the 
focus group discussions other than to outline the purpose and general 
focus of the discussion. Duration of each discussion was about 60 
minutes.
Transcripts were prepared for both focus group discussions and all the 
small group sessions. The strategy adopted for the analysis of data 
involved taking the focus groups and searching for patterns of human 
response to the program, to the set task, and to other students. Each 
of us first viewed both videotapes while having access to the 
associated transcript, and noted examples of  response patterns that 
were identified in the focus group discussions. We then combined our 
analyses and reached consensus concerning a set of five tentative 
response patterns.
To confirm and illustrate these patterns of interaction, we then 
examined in detail the videotapes and transcripts of small group 



sessions and students' reports. Finally, there were occasional 
opportunities to discuss the program informally with some of the 
students when they happened to visit the campus.
The findings.
The patterns of interaction identified stem primarily from three 
sources of data: our own observations of the videotapes, the 
transcripts of discussions which took place between the pairs of 
students and the transcripts of the synergetic focus group discussions 
that were conducted at the end of the week. Five patterns of 
interaction were identified: independent interaction; accommodation; 
co-operation; mediated collaboration; and reflective collaboration. We 
perceive these as falling on a continuum of increasing emphasis on 
collaboration between the participants associated with increasing 
levels of sophistication of engagement with the substantive program 
content.
Independent interaction.
Independent interaction is characterized by students pursuing their own 
learning agendas while sitting before the same computer and reading the 
same screen. While one student may have control of the mouse, this by 
no means indicates a commonality of purpose. For example, in one 
segment of interaction we have identified, Lloyd has control of the 
mouse and the visual record shows both students perusing the screen. 
However, the audio transcript reveals that  while Lloyd, who is highly 
skilled in programming, is preoccupied with the technical aspects of 
the program, Kevin is focused on the meaning of the term "culture" in 
the program context. Both are engaged with the program but there is 
little or no evidence of communication between them other than Kevin's 
request that Lloyd proceed to a particular screen in which he is 
interested. 
The focus group discussion conducted afterwards helped us to understand 
the interaction. Kevin's attitude to a computer was demonstrated when 
he explains that he regards it as "an incredibly personal thing" ... 
"when I work with a computer, it is me and it and that's it". In the 
other, simultaneous, discussion, Lloyd confirmed the dual agendas when 
he commented: "He (Kevin) wanted to get right into it, into the 
context, and start learning about ethnography, um, for the first ten 
minutes,  I was focusing on the multimedia system itself".
Accommodation
Independent agendas of students are evident in the pattern of 
interaction described as accommodation, but efforts are made by at 
least one of the pair to recognize and accommodate the agenda of the 

other. This is demonstrated by such behaviours as seeking approval to 
move on to a new screen, waiting for the other to finish reading or 
making notes, or agreeing to follow a path which holds little personal 
interest. 
In the focus group discussion,  Don comments: "she took me in different 
directions that I probably wouldn't have gone on my own".  Similarly, 
Helen commented: "she wanted to read everything, which I found pretty 



frustrating, but we compromised and we worked it out". Accommodation 
does not seem necessarily to have been a negative experience for the 
participants. For example, Don commented that: "she opened up new 
thoughts, new directions [for me] but I think profitably" while Helen 
concluded: "I enjoyed doing it with someone. I don't think I'd have 
enjoyed it as much if I had been by myself".
Co-operation
In interactions typified by co-operation, the independent agendas of 
students are replaced by  overlapping agendas in which, while the set 
task is common to both, each may pursue somewhat different learning 
goals.  Although individuals may interact with the program in different 
ways, there is evidence of co-operation to identify shared goals and 
interests, and to negotiate an agreed strategy for exploiting the 
program for the purpose of learning. Thus, Don suggests that "... we 
take independent notes and then we can talk about it afterwards, 
Right?" and while Helen is concerned with details of the written notes 
she is keeping, Jenny is seeking to clarify a major principle by 
tracing out the full details presented on the screen.
A positive feature of co-operation for these students seems to have 
been the discussions in which they engaged in order to achieve their 
learning goals. Thus, Peter's partner reported that "Peter and I were 
sort of trying to talk to each other, you know, work out with each 
other what we felt was the important bits of each thing we looked at". 
Helen remarked: "I thought the interaction [with Jenny] was as 
interesting as the package".
Mediated collaboration
The chief characteristic of the last two patterns of interaction, 
mediated collaboration and reflective collaboration, is that the 
independent agendas of students are replaced by a common agendum which 
results in longer and more focused discussions of the substantive 
content of the program. Students relate more to each other than to the 
program, and their joint interactions with the program serve to 
initiate, sustain or inform such discussion. 
In mediated collaboration, interaction is dependent on the program to 
initiate and/or sustain discussion. Thus, the video record shows 
plainly the extent to which Helen and Jenny point and refer to the 
screen throughout their discussion. At one point, Jenny says "We'll get 
it [the program] to tell us". 
The video record of Peter and Rebecca working together shows Rebecca 
manipulating the mouse so that the pointer on the screen becomes almost 
an extension of herself, and both students' centres of attention shifts 
from the screen to their partner and back repeatedly..
Most of the students demonstrated mediated collaboration during at 
least part of the 100 minutes set aside for interacting with the 
program. Many reported this to be an appropriate and effective way to 
learn from the program, but Don expressed a contrary point of view 
during a focus group discussion. "You're sitting there with a very 
highly expensive piece of equipment, turn it on and you're interacting 
with the person in front of it. To me it's not time efficient as far as 
the program [is concerned].



Reflective collaboration
Reflective collaboration differs from mediated collaboration chiefly in 
the degree to which the program is directly involved in the 
interaction. Examples 5.1 and 5.2 both illustrate how the computer 
program, once discussion is initiated, plays little or no further part. 

Furthermore, in both examples, the discussion is prolonged and 
reflective concerning the program content, the students' prior 
knowledge and past experiences, and the demands of the set task. The 
video record provides clear evidence of both pairs of students 
physically turning their attention away from the computer in order to 
engage in animated discussion.
In the focus group discussions several students recounted how they 
valued this type of interaction. Donna, for example, found that "what 
was good was being able to, like we stopped before we went on [to a new 
topic], we went back and said 'Okay, what have we learned now? We've 
learned this, this, this and this' which helped in ... the learning 
process".
Conclusions and discussion:
While we have identified five modes of interaction between pairs of 
post graduate students and an IMM program, we do not claim that they 
are discrete. Rather we discern a degree of overlap between these 
categories which may be conceptualized as lying along two discrete 
continua: interpersonal interactions and engagement with the program. 
We are continuing to investigate the nature of these continua and their 
relationship one with the other, but in the meantime record them as 
parallel as shown in the diagram above.
We discerned that different students employed these five patterns of 
interaction to different degrees and although it is tempting to seek 
evidence that they moved through the patterns sequentially, this does 
not seem to be the case. Rather, the pairs of students moved to and fro 
amongst sub-sets of the five. For example, Kevin and Lloyd began 
predominantly with patterns 1 and 2, and demonstrated some pattern 3 
interactions. Lloyd made considerable efforts to encourage co-operative 
(pattern 3) interactions, but overall their pattern of engagement can 
best be characterized as accommodation (pattern 2). Mike and Donna, on 
the other hand, began the activity by operating co-operatively and soon 
developed and maintained collaborative interaction (patterns 4 and 5).
The previous slide showed the interactions we identified in a western 
linear form. We believe that issues of teaching and learning with 
multimedia are both far more complex and simpler  than such a model 
suggests, hence we close by representing our two elements as yin and 
yang. 
Our work so far leads us to offer the following tentative assertions 
about how we may promote graduate students' learning through an IMM 
program.   
Assertion 1:  students with little prior experience of multi-media 
mediated learning are likely to find that strategies for learning from 
conventional text are unsatisfactory.



Assertion 2: learning the conventions of an IMM program takes 
precedence over intellectual engagement with the substantive content in 
the early stages.
Assertion 3: instructors should consider the ways in which small groups 
are arranged in terms of both study skills and personality factors; and
Assertion 4:  instructors should assign tasks that capitalize on both 
the interactive nature and substantive content of the program, and the 
educative value of individuals' capacities for reflective 
collaboration. 
Finally, we return to issues of evaluation of innovative IMM programs. 
Evaluations of computer mediated teaching and learning programs have 
often been conducted by observing pairs of students working on the 
assumption that they provide a window on the interactions between 
individual students and the program. We believe that this study warns 
against such assumptions, and highlights the necessity of understanding 
the complex nature of interpersonal interactions initiated, mediated 
and sustained by the Interactive Multimedia Screen.
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