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This is the sixth in an annual series of workshops held in Brighton in the 
autumn.  They  bring together PhD students from around the UK and the 
rest of Europe with a common interest in Human Centred Computing 
Technology. The diverse and interdi
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Purpose of the current research

Given these omissions in the prior research literature, the aim of the current research is to
explore business learners' perceptions of instructional feedback, in applications designed to
develop their managerial problem-solving skills.  The research design is exploratory.  The
third study, discussed in this paper, examined four propositions relating to apparent
differences in the way novice and expert learners perceived key attributes of feedback
received on completion of multiple-choice tasks, where those differences were suggested
from Studies 1 and 2.  The four propositions are presented below:

P1: Novices prefer feedback offering explanations, over feedback offering multiple perspectives but
with no single-correct-answer;  Experts prefer multiple perspectives over explanations.

P2: Experts prefer feedback offering guidance on underlying principles, over feedback offering
prescriptive detail;  Novices prefer detail over underlying principles

P3: If feedback presents only a video scenario of the consequences of an response option, novices -
more so than experts - will express preference for a supplementary issues-based debrief.

P4: Novices experience dissatisfaction more frequently than do experts if correct-response feedback
does not elaborate on why the alternative response options are incorrect.

Research methodology and procedure

The research adopted an exploratory, interpretive approach, using semi-structured interviews
with learners as the primary data-source. 72 employees of a management consultancy firm
were interviewed during Studies 1, 2 and 3, and each was categorised as novice or expert
according to their organisational grade.  Study 3 involved 12 employees.  Discussions
revolved around four 'constructed' CBT activities - one for each proposition - which were
built from activities embedded in 'real' CBT applications discussed in Studies 1 and 2.  The
four constructed activities were combined in a hypermedia Powerpoint presentation, and
interviewees were asked to complete each activity (e.g. chose a response from a multiple-
choice question ('MCQ') list) in order to simulate CBT training.  To examine the
propositions, each activity task was followed by two styles of feedback, so that interviewees
could compare and comment on them, and rate the perceived usefulness of each style.  In this
way, apparent differences in the way novices and experts perceived feedback - suggested
from Studies 1 & 2 - could be further explored. 

Research findings

Key findings for each of the four propositions are discussed next.  Whilst some propositions
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Helping to provide meaning to the students' learning by
considering their goal orientation 

Erika Annabel Martínez Mirón
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self-referenced feedback may be more effective for less competent learners" (p.273). Taking 
into account this research, it is our interest to investigate more about the relationship between 
students' achievement orientation and the motivational context established by performance or 
mastery goals. 

In order to do that, we will consider the principles in common of Lepper and Malone's and 
Keller's motivational strategies, which are shown on Table 1. Ames's strategies, taking into 
account goal orientation theory, also match with some of these principles. 

Table 1: Principles in common of Lepper and Malone's and Keller's motivational strategies 

1) Variability in audio and visual effects 
2) Clear goals or an environment where the students can generate them or themselves;  
3) Instruction responsive to learner motives and values (meaningful goals) 
4) Appropriate metaphors or analogies 
5) Challenging experiences (graded difficulty levels) 
6) Techniques to offer personal control (responsive learning environment, activities with 

moderately high levels of choice) 
7) Frequent, clear, constructive, and encouraging performance feedback 
8)
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Fig 1. Pen-and-paper version of the PAL Tool

Goals of the Pilot Study
The pilot study aimed to evaluate the usefulness of the PAL tool and perform a usability test. 
The questions put forward were: (1) To what extend is the PAL tool useful to students? (2) 
Does the tool help students go further in problem translation than they would do without? (3) 
How do students with difficulties in problem solving use the tool? What type of difficulties
do they report?

Methodology
Participants: The sample was made up of 7 participants over 21 years old. Six of them had 
already graduated in social sciences and 5 of them had not taken a math course for more than 
two years. All of them reported difficulties in math problems solving in general. 
Procedure: Participants filled in a demographics form and did an 8-items math test that 
evaluated algebra translation skills. Then, participants read a tutorial about the tool and saw 
an example. Two different procedures followed: (1) four students used a pen-and-paper 
version of the tool to translate a difficult algebra problem; (2) two students that reported 
being very weak in problem solving (and did poorly in the math test: 1 out of 8 questions), 
first solved a simple problem using a blank sheet of paper and then, organized the same
problem into the tool. Then, they were given a second, more difficult problem to organize 
into the tool. Participants were asked to think aloud during the session. At the end, 
participants were interviewed and asked about the interaction with the tool. 
Results: Although it is not possible to get statistically significant data with only seven 
participants, some quantitative information was extracted: (i) Average time spent translating 
problems: 22 mi
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IURP� WKH� UHVXOWV� RI� WKHVH� PHDVXUHPHQWV� WKDW� WKH� XVHUV� HPRWLRQDO� VWDWH� DW� DQ\� WLPH� FDQ� EH�
PRQLWRUHG����

2QFH� XVHUV� QHJDWLYH� HPRWLRQ� KDV� EHHQ� REVHUYHG� DJHQWV� DUH� WKHQ� XVHG� WR� KHOS� LQ� WU\LQJ� WR�
UHGXFH� XVHU� IUXVWUDWLRQ�� � .OHLQ� ������� LQ� KLV� WKHVLV� GHVFULEHV� DQ� DJHQW� WKDW� DFWLYHO\� KHOSV�
UHOLHYH�XVHU�IUXVWUDWLRQ���7KH�$JHQW�XVHG�VRFLDO�HPRWLRQDO�FRQWHQW�IHHGEDFN�VWUDWHJLHV��ZKLFK�
DUH�XVHG�E\�KXPDQ�OLVWHQHUV���,Q�WKLV�WKHVLV�HYLGHQFH�KDV�EHHQ�SURYLGHG�WKDW�XVHUV�FDQ�EHQHILW�
IURP�D�FRPSXWHU�WKDW�UHVSRQGV�LQ�D�VRFLDOO\�DSSURSULDWH�ZD\�XVLQJ�WKH�IROORZLQJ�WHFKQLTXHV��
DFWLYH�OLVWHQLQJ��6FDUQDWL���������HPSDWK\��+RGJHV�DQG�.OHLQ��������DQG�V\PSDWK\�VNLOOV��

$IIHFWLYH�&RPSXWLQJ�FDQ�EH�XVHG�ZLWKLQ�WKH�FRQWH[W�RI�,QWHOOLJHQW�DQG�$GDSWLYH�6\VWHPV�LQ�
RUGHU�WR�FUHDWH�DSSOLFDWLRQV�WKDW�FDQ�WUXO\�PHHW�DOO�RI�WKH�XVHUV�QHHGV�DW�WKH�LQWHUIDFH�IURP�WKH�
XVHUV�JRDO�VWDWH�WKURXJK�WR�WKHLU�HPRWLRQDO�VWDWH��

Initial Experiment 

7KH�ILUVW�H[SHULPHQW�ZLOO�EH�D�UHSHDW�RI�.OHLQ¶V��������&RPSXWHU�5HVSRQVH�WR�8VHU�
)UXVWUDWLRQ���:LWKLQ�WKH�RULJLQDO�H[SHULPHQW��ZKLFK�ZDV�LQ�WKH�FRQWH[W�RI�D�JDPH��WKH�V\VWHP�
IUXVWUDWHG�XVHUV�E\�LQFOXGLQJ�GHOD\V�ZLWKLQ�WKH�JDPH���7KH�WKUHH�WKHUDS\�FRQGLWLRQ¶V�WKDW�ZHUH�
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��� 7KH�LQWHUIDFH�GHWHFWV�WKH�XVHU�IUXVWUDWLRQ��
��� 2IIHUV�WKH�XVHU�KHOS�ZKLOVW�GLVSOD\LQJ�HPRWLRQDO�LQWHOOLJHQFH��
��� &DUULHV�RXW�LQWHOOLJHQW�KHOS�LI�UHTXHVWHG����
��� &ODULILHV� ZLWK� WKH� XVHU� WKURXJK� XVHUV� IHHGEDFN� RU� DXWRPDWLF� GHWHFWLRQ� RI� WKH� XVHUV�

HPRWLRQDO�UHVSRQVH�WKDW�ZKDW�ZDV�LPSOHPHQWHG�ZDV�FRUUHFW��
��� $GDSWV�LWVHOI�IRU�QH[W�WLPH����

*LYHQ�WKH�DERYH�WKH�V\VWHP�KDV�WR�KDYH�WKH�DELOLW\�WR�KHOS�LQ�UHGXFLQJ�WKH�XVHUV�IUXVWUDWLRQ�EXW�
DOVR� PXVW� KHOS� WKH� XVHU� LQ� FRPSOHWLQJ� WKHLU� RULJLQDO� JRDO�� ,I� QRW� WKH� XVHU� ZLOO� VWLOO� KDYH� D�
SUREOHP�WKDW�FRXOG�VWLOO�LQGXFH�IUXVWUDWLRQ��DQG�WKH�H[SHULHQFH�DW�WKH�LQWHUIDFH�ZLOO�QRW�EH�DV�
HQJDJLQJ�IRU�WKH�XVHU��5L]]R���������

7KH�RXWFRPH�LV�DQ�LQWHUIDFH�WKDW�FDQ�UHGXFH�XVHU�IUXVWUDWLRQ�DQG�KHOS�WKH�XVHU�LQ�UHDFKLQJ�WKHLU�
JRDO�� �$Q�LQWHUIDFH� WKDW�FDQ�PHHW� WKHVH�QHHGV�ZLOO�EH�,QWHOOLJHQW��$GDSWLYH�DQG�(PRWLRQDOO\�
,QWHOOLJHQW�
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of a motivational tag which will be useful to decide whether to use some motivational 
strategies or not. This tag represents the relationship between motivational variables and the 
concept of the ZPD. This relationship can be addressed considering Vygotsky'
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Supporting the effective implementation of asynchronous computer 
conferencing in a campus-based HE environment. 

Pat Jefferies 
Department of Computer & Information Sciences 

De Montfort University 
Kents Hill Campus, Hammerwood Gate 

Milton Keynes, MK7 6HP, England. 
Telephone: 01908 834833; Email: pjefferies@dmu.ac.uk 

Abstract

The rapid expansion of networking capabilities and growing potential of access to such 
facilities is stimulating an exponential growth in the interest to develop technological 
resources to facilitate and enhance the learning experience within Higher Education (HE). 
Thus, educational institutions are increasingly being encouraged to experiment with tools 
which promote collaborative working which are, in turn, perceived to help in the 
development of more autonomous, responsible learners.  The research that I am undertaking 
therefore seeks briefly to explore the theoretical underpinnings that usually prompt the 
adoption of such tools as asynchronous computer conferencing (ACC) technology for 
collaborative working in an educational envi
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However, a recent attempt to define dimensions of such learning theories, undertaken by 
Leidner & Javernpaa (1995), has initially been used as a framework to examine these various 
theoretical models.  This framework was adopted because it provided a comparison between 
the different models in terms of context, knowledge, learning and control.  Conclusions 
drawn from such examination, however, suggest that the work of Vygotsky (1978) and the 
socio-cultural/constructivist/collaborative models of learning would seem to support the use 
of ACC as they, by definition, underpin the thesis that learning is emergent, non-deterministic 
and contingent ï i.e. developed as a result of a ñsituatedò process rather than as a discrete 
achievement.  Thus the traditional didactic mode of transmitting information in de-
contextualised settings is seemingly rejected as a model for learning.  

There is, however, a growing concern amongst pedagogists regarding the widening gap 
between educational theories and existing learning environments as much recent development 
has been driven mainly by technological advances rather than educational objectives.  For 
example, as noted by Currier, et al [2001], ñprofessional uncertainty is clearly a major 
problem for institutions to address.  For teaching staff, part of this concern is over the issue of 
pedagogyò.  How academics approach the new teaching possibilities that emerge is, 
therefore, important if the learning experience is to be enhanced. It is also important to them 
that they do not have their pedagogical approach dictated by the technology.  Lee and 
Thompson [1999] also emphasise a focus on education needs rather than on the technology 
and that ñstaff needed to identify how they want to teach before selecting the technologiesò.  
Whilst it is also recognised that, as Wintlev-Jensen [2000] note, ñthere are some 
technological developments which have the possibility of radically shifting the established 
paradigms of learningò it is this potential gap between pedagogy and technology that my 
research seeks to address.  Specifically, to date, this has been to:  

�� Conduct an analysis of theories of learning, group working, learning styles and discourse 
with regard to their relevance to, and impact upon, the development of learning 
communities.   

�� Undertake a literature critique related to the use and evaluation of ACC within different ¶ 
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�

5- Conclusion 
7KHUH�DUH�VHYHUDO�FRQWULEXWLRQV�H[SHFWHG�IURP�WKLV�UHVHDUFK�SURMHFW�

���7KLV�ZRUN�LV�H[SHFWHG�WR�HQKDQFH�WKH�HIIHFWLYHQHVV�RI�:%'(�WKURXJK�DGYLVLQJ�FRXUVH�
IDFLOLWDWRUV��'LIIHUHQWO\�IURP�WKH�SUHYLRXV�UHVHDUFKHV��ZKR�DUH�WU\LQJ�WR�HQKDQFH�WKH�
HIIHFWLYHQHVV�E\�GLUHFWO\�DGYLVLQJ�WKH�VWXGHQWV��RXU�UHVHDUFK�LV�GLUHFWHG�WRZDUGV�KHOSLQJ�WKH�
FRXUVH�IDFLOLWDWRUV���

���7KH�QRYHOW\�RI�VRPH�DGYLFH�W\SHV�XVHG�WR�EH�JHQHUDWHG�LV�H[SHFWHG�WR�EH�D�FRQWULEXWLRQ�WR�WKH�
ILHOG�RI�FRPSXWHU�EDVHG�HGXFDWLRQ��

���7KH�ZRUN�PD\�EH�FRQVLGHUHG�DV�D�IUDPHZRUN�E\�ZKLFK�LW�LV�SRVVLEOH�WR�XVH�WKH�LQIRUPDWLRQ�
JHQHUDWHG�E\�&06�WR�EXLOG�HIIHFWLYH�VWXGHQW�PRGHOV��

���7KHUH�LV�H[SHFWHG�FRQWULEXWLRQ�WR�WKH�DUHD�RI�XVLQJ�$UWLILFLDO�,QWHOOLJHQFH�LQ�HGXFDWLRQ�WKURXJK�
EXLOGLQJ�DQ�$GYLFH�*HQHUDWRU�WKDW�ZLOO�HPSOR\�VWXGHQW�PRGHOV�WR�LQWHOOLJHQWO\�JHQHUDWH�
DGYLFHV�WR�WKH�FRXUVH�IDFLOLWDWRUV��
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,#-3� AND� EVALUATES� ITS� EFFECTIVENESS�� 4HE� EVALUATION� IS� BASED� ON� A� TWO
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APPROACH�� &IRSTLY�� THE� KEY�CHARACTERISTICS�OF� THE�MEDIA�ARE� SURVEYED�ALONG�WITH� THE�
TECHNOLOGY�THAT�HAS�FACILITATED�ITS�DEVELOPMENT��3ECONDLY��THIS�PAPER�WILL�EXAMINE�THE�
INTERACTIONS�THAT�TAKE�PLACE�BETWEEN�AUTHORS��LEARNERS��CONTENT�AND�TECHNOLOGY��4HIS�
SECOND�ANALYSIS�WILL�FOCUS�ON�THE�TYPES�OF�LEARNING�ACTIVITIES�THAT�TAKE�PLACE�BASED�ON�
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AND�DEVELOPMENT�
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Figure 1 illustrates how creativity can support classroom learning. Laterally, the 
framework is divided into three phases of creativity: preparation, generation and 
verification (adapted from Wallas, 1926). The vertical dimension illustrates individual 
and social components of creativity. It is important to note that the framework does 
not commit to any strict linear route and generation may be followed by further 
preparation. Similarly, generation may consequently lead to further preparation.  

With reference to figure 2, when using CC-MOLE, social preparation processes are 
both short and long term. Long term, students acquire knowledge concerning music 
and musical styles dominant in their culture. In the short-term, students working in 
pairs are given time to explore the background materials and instructions for the 
clasuစ�pҀԐ଀cgivi_� mrᄀ
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RESEARCH AIMS AND METHOD 
 
Our main research aims are: 

Through user studies, investigate the problems users encounter whilst managing personal 
information in compartmentalised workspaces.  
Propose ways of enhancing workspace design to alleviate these problems, and implement 
them as extensions to a standard operating system. 
Evaluate the success of these prototypes in dealing with the specific problems, as well as 
their contribution towards simplifying the workspace as a whole. Making incremental 
changes will allow us to ask users to evaluate each design within a familiar context, that 
of their current workspace. 

The evaluation results will contribute towards our overall research goal: a set of design 
guidelines for improving PIM integration in future electronic workspaces. 

PROGRESS TO DATE 

User studies  
We have carried out a series of structured interviews to explore the effects of 
compartmentalisation. The fieldwork encompassed several resource collections: files, email, 
to-dos and web bookmarks. Qualitative analysis of the results has highlighted the impact of 
compartmentalisation on two features of the typical workspace, categories and reminders: 

All the subjects emphasised the effort involved in managing multiple types of information 
in parallel. For those users who chose to manage more than one folder hierarchy, a 
significant level of overlap was noted in terms of the categories used to label folders [4]. 
This was despite that the fact that each set of user-defined categories was developed 
separately as a result of compartmentalisation. 
Most of the subjects did not make use of dedicated to-do managers but instead relied on 
implicit reminders in the form of desktop icons, their email inbox, and ad-hoc lists. 
Incompatible mechanisms for marking items as reminders led to users developing ad-hoc 
strategies for creating working sets of resources. For example several users mailed URLs 
to themselves to create email reminders for tasks to perform on the web. 

 

Prototype Design and Implementation 
Each set of findings has motivated the design of a software prototype, as described below: 

WorkspaceMirror is an extension to Microsoft Windows that allows users to share 
organisational categories and structure between PIM tools. The software synchronizes 
three folder hierarchies: the user's "home directory" where personal documents are stored; 
(2) web bookmarks stored in the "Favorites" folder; and (3) email messages stored in 
Microsoft Outlook. 
CWM (Common Windows Metadata) provides support for labelling any file, email, web 
bookmark or tool as a reminder. Interaction, representation and metadata are consistent 
across all resource types. The prototype also allows reminders to be grouped together into 
a consolidated to-do list. 

Initial feedback from prospective users has been positive. After completing the prototypes, 
we plan to evaluate them in the context of real user workspaces over an extended period. 
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1. Introduction 

The rapid expansion of hypermedia on the web and on CD-ROM, has increased its potential 
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     Overlaying virtual information on the userôs view of the real world that surrounds her/him, is 
the main component of augmented reality. Neumann and Majoros [3] have analysed the 
potential benefits of this technique for manufacturing and maintenance tasks training. They 
argue that incorporating virtual information (images, text) into the userôs view of the real 
context creates a framework of association that aids recall and learning. 

Interactive participation 
Many studies in computer-based instruction have shown that interactivity affects learning 
positively. Interactivity in VEs also enables active navigation and learning by doing. According 
to Brooks et al [6], the navigation process allows better spatial acquisition. Cheesman and 
Perkins [7] point out that interactivity is better than passive participation because the user 
ñencodes information in more automatic, elaborated form, with multi-modal components, that 
include conceptual, visual, sensory and motor components.ò (p. 375). This finding is 
particularly interesting for safety training in VEST-Lab because it promotes interactive training. 
     ñLearning by doingò suggests that learning
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