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Abstract

This work focuses on collaborative drawing of rich pictures, and was done in preparation for the design of a learning environment to support collaborative rich picture creation for geographically separated learners. It provides an investigation of how students collaborate in co-located groups while learning and applying the rich picture technique. Two studies are briefly described, identifying that rich picture creation involves several types of collaboration and a range of communication requirements. Future work aims to refine these requirements to enable a learning environment to be created.

Introduction

In (Flynn, 1998)'s analytical framework of project failure a range of quality problems are identified that relate to the failure to adequately consider human and organisational issues (OASIG, 1996).  This report includes recommendations not only for systems development but also for the education of systems developers. These seek to ensure that learners are given exposure to methods and techniques enabling them to analyse and understand human and organisational issues that are relevant for systems development. Such methods and techniques are often included within the HCI syllabus and tend to represent human and organisational issues in "the form of pictures and diagrams as well as in notes prose and collections of data" (Checkland and Holwell, 1998).

Within computing courses, studying human and organisational issues often involves the creation of models drawn using pencil and paper, that are based on the analysis and representation of a textual scenario by a group of students. However, with the increasing numbers of part time and remote learners (Callender, 1997), this collaborative classroom based activity becomes logistically difficult, with a number of problems for students to work on the same document if they are not in the same geographical space. 

This paper discusses our initial attempts to analyse the requirements for an interactive, collaborative learning environment for rich picture creation. This approach is based on one of the main threads of Computer Supported Cooperative Learning (CSCL), that is the support of collaboration based on the idea of other students and teachers as a resource to support learning and as a source of external feedback. In this situation, the computer serves as a tool to mediate and support collaborative efforts, providing the medium that enables the learners to interact with one another.

Section 2 presents rich pictures and identifies why these are important for students to learn. Section 3 briefly considers currently existing tools for rich picture editing. Section 4 briefly presents our analysis of collaborative rich picture creation and summarises the main results. Section 5 provides an overview of user requirements for a collaborative rich picture editor. Section 6 presents some conclusions and an indication of future research.

Rich Pictures

Rich Pictures are principally associated with Soft Systems Methodology (Checkland, 1990) but can be used by practitioners within a variety of methodological frameworks (Bronte-Stewart, 1999). They are used to explore and understand a problem situation by providing a pictorial representation of that situation that can be used as a means of communication for the project team and stakeholders.  

Within the context of requirements capture, they may act as an adjunct to techniques such as brainstorming or storyboarding, and aid in the identification of stakeholder groups, and of concerns that may impact on functional and non-functional requirements, including usability.  Monk has proposed their use to provide the context for a number of activities, including prototyping, as part of a lightweight design process (Monk, 1998).

Rich pictures offer a mechanism that has the potential to explore human, organisational and contextual issues in the early phases of a project operating as a communication vehicle for all participants in the change process. (Avison and Wood-Harper, 1990). They can be used to communicate a range of different types of information including structure (organisational, human resources, etc.), processes (activities, flows of information or materials) and soft facts (concerns, conflicts, views). A rich picture provides "an appreciation of the problem situation rather than a diagram as such, and the real utility of the picture is not in the picture itself, but in the process of creating the picture" (Darzentas and Spyrou, 1994). 

Whilst being an important real world skill, in addition rich picture creation has the potential to provide a learning context in which a number of employer-focused skills (Steel and Sausman, 1997) can be practised. It can enable students to develop team skills, to adopt collaborative working practices and to extend their communication abilities.  Further, rich picture creation focuses on the representation of a complex situation by a relatively simple and clear model, thus enabling students to gain competence in abstraction. 

Supporting Rich Picture Creation

If rich pictures are to continue being taught in a non-classroom, distributed context then any tool support must also be capable of supporting groups whose members are not co-located. Our objective is to create a collaborative rich picture modelling tool to enable students to effectively collaborate whilst abstracting a complex problem and representing this in a comprehensible and usable manner.

Although a number of research projects (Avison, 1992), (Zhang, 1997), (Herlea, 1997) have produced software to support the creation of rich pictures, there are as yet no commercially-available tools. Further, such rich picture editors have tended to be single-user and do not support collaborative activity.  Our exposure to rich picture editors and collaborative modelling tools brought us to the conclusion that whilst such tools do offer some functionality, there are still many problems and issues to be addressed within this area. The creation of a collaborative rich picture editor results in a number of significant changes to the task of rich picture creation:

· Change in representation medium from paper and pencil to screen

· Change in communication medium from face-to-face to computer mediated

· Change in proximity from same geographical location to distributed

Each of these changes will have a significant impact on how rich pictures are drawn and how the task is structured, we also believe that they will have an impact on collaboration. In an attempt to consider these issues, we have initiated a series of studies that permits the collaboration and task performance to be analysed. 

Identifying User Requirements

Whilst rich picture creation has been taught for several years in the University of Northumbria and in many other universities, there is no detailed analysis of how people create collaborative rich pictures. We decided to provide this analysis and initial results are presented here. Groups of students, working from a written scenario, developed a rich picture in collaboration.  Their activity was videotaped.  A pilot and the first of a series of studies have been conducted and described here. A third batch of data is currently under analysis.

Pilot Study

The students were either final year undergraduate BSc Computing students or MSc Computing conversion students, with students of both genders, a range of ages and studying in both the full and part time modes. Students were prepared through two one hour lectures that provided an overview of Soft Systems Methodology including rich picture creation. The students were provided with a written scenario at the end of the first lecture and asked to perform a number of preparatory tasks, including developing an understanding of the scenario and the production of notes and preliminary rich pictures. The amount of preparation actually done varied widely.

Four groups of students performed the rich picture creation, in groups of 3-5 members. Each group had approximately 30 minutes to create a rich picture, before returning to discuss this activity with members from other groups. The students performed the rich picture creation without any direct input from an educator. This was intended to simulate the eventual context within which the Rich Picture Editor will be deployed and additionally to avoid input from an expert rich picture creator or a structuring of the activity from an educator rather than a learner viewpoint. The aim of this exercise was to determine how student rich picture creators create a rich picture collaboratively in a face-to-face situation in a small collaborative group.  Groups were offered the alternative of working on A4 paper or using a flipchart; only one group chose the flipchart.

Study 1

Students were on the final year of a Higher National Diploma course.  Again, there was a mixture of ages, genders, and modes of study.  Six useable tapes were produced; these range from 19 to 38 minutes in length. These students were given a rather shorter scenario that the original group, but were not asked to prepare pictures in advance, so that all groups were working in a similar way.  In all cases, reading the scenario was the first activity carried out by the students.  Students were grouped round a table, working on A4 paper, and were free to arrange themselves as they wished.  They could also refer to their lecture notes, or carry out any rough working.  They had previously had a lecture on the technique, and had produced a previous example, working from a similar scenario.  The experiment was also used to teach the students about the use of video analysis.

Results

The results from this observation have been of some surprise, with a number of our assumptions relating to collaborative rich picture drawing having been seen to require modification. For example, we believed that a key element of rich picture drawing was the interaction with the model itself through drawing on it.  This was expected to lead to participation in the drawing and frequent changes of control. 

However, the most common approach to rich picture creation, found in all the groups from the pilot study and one of the six groups in the second study was where only one person, the “scribe” has control of the pen. In the majority of the groups there was no collaborative drawing in the sense of other people also physically adding to the diagram. In the groups where drawing was more evenly shared, frequent change of control was rare and in all groups, one member spends more time acting as the scribe than the others. 

The scribe amends the picture (often in a few seconds), in response to comments from other members of the group. The majority of interactions with the paper from the others involved in the collaboration were in terms of pointing rather than actually drawing. 

In the classroom situation, once initial reading of the scenario is complete, the majority of time is spent in discussion and negotiating the desired format of the rich picture. This may include which elements to include and the relationships between these elements, though groups and individuals may return to scenario-reading for short periods.  This discussion frequently involves students referring their colleagues back to the scenario and includes the demonstration of salient portions of text through pointing and reading out the relevant fragments. This may include linking or connecting textual fragments that are in separate paragraphs. 

Where there is debate or discussion about aspects of the scenario, the students will indicate their uncertainties or doubts through pointing at the rich picture and using a variety of gestures to highlight their intentions in relation to modifications of the rich picture. Once there is agreement, the scribe will then modify the rich picture, quickly adding in the modification identified and agreed by the group, before moving on to discuss other aspects of the rich picture.  

Through detailed observations of the classroom situation, it appears that students’ interaction with the rich picture is used to supplement communication as well as to actually change the elements or topology of the rich picture itself. In using the rich picture as a communications vehicle, students frequently point to the area of the rich picture that they are discussing, ensuring that all members of the group are aware of the element under discussion.

Modifications to the rich picture occur when students have identified, considered and completed the consideration of a specific organisational or human issue. In this sense, the modification of the rich picture is equivalent to the closure of negotiation about a specific issue. When the group has closed some issue, this is represented through the scribe making the stated change (which may be no change at all, depending on the outcome of the discussion) on the rich picture. Once this modification has been completed, the group then begins to discuss other issues. 

Although there may be comments about an element created by the scribe, these are not serious and do not represent a significant issue. For example, although students may be amused by the poverty of a line drawing, there is little time spent on perfecting the drawing of an element, rather it is labelled and then ignored. The actual representation is largely irrelevant as long as all participants agree on what it does represent. In general, there are few deletions or changes to what has already been drawn. 

As well as drawing and erasing, a number of other significant types of gesture and other actions occurred.  

Types of gesture related to the drawing included:

· Pointing to the drawing with finger or pencil

· Tracing shapes or lines on the drawing, by the person drawing or others.

· Circular pen motions to indicate an area in which drawing will take place

· Pointing at the drawing when too far away to touch it

· “Drawing” in the air with one or both hands.

· Hand gesture to indicate or support more general communications: questioning, ignorance etc.

Other actions included:

· Reading the scenario (very prevalent),

· Pointing to the scenario,

· Underlining or highlighting aspects of the scenario,

· Tracing the scenario with the finger while reading,

· Referring to one’s own individual diagram,

· Referring to another’s individual diagram,

· Referring to notes from the briefing lectures.

The prevalence of these gestures and actions varied between groups and individuals.  Physical proximity to the drawing was clearly necessary for pointing actions to take place; some groups had spaced themselves quite widely round the table, or in a straight line. The degree of participants’ engagement with the actual diagram and with the entire task varied between groups; some groups engaged in animated discussion and gesture centred round the drawing while others spent more time reading, and some became distracted from the task on occasions.  It was characteristic for one or sometimes two members of the group to participate less than the others, instead mainly watching, reading the scenario, or drawing their own diagram.  It would be useful to consider the optimal group size and physical arrangements. 

User Requirements for a Collaborative Rich Picture Editor 

Observation of students drawing rich pictures collaboratively in a face-to-face situation in the same geographical location using paper and pencil resulted in the identification of a number of salient features that potentially need to be incorporated into a collaborative rich picture editor. The list provided here is just a summary of these requirements and is not exclusive:

· Typically in a group, one person will take on the role of scribe and will create and modify the rich picture in response to comments from their colleagues.  Even where pen control changes, in most groups, there are substantial periods in which this pattern applies. However, other patterns of interaction should be supported, including changes of pen control.  Synchronous drawing tools can provide the alternative of using more than one pen, so that more than one person may amend the diagram at once, but this could prove a distraction from discussion of the picture.

· Speed and ease of rich picture modification are important, in order not to distract attention away from the negotiation area.

· Gestures of various types are important to the interaction; in particular, the ability to point at the drawing, and ‘pre-draw’ picture elements (i.e. indicate shape without actually marking the paper) are necessary.  Telepointers could provide this ability.

· The ability to produce an individual drawing, e.g. for preliminary exploration, proved useful to some groups, but could also distract attention from the group task.  This should be further explored with a view to including multiple drawing windows in the specification. 

· Discussion can be almost constant, and takes place at the same time as drawing.  This would need to be enabled by an audio link capable of supporting all participants.  A text-based facility would not give the ability to comment on what is being drawn or guide the person drawing without interrupting the drawing process.

· Students typically re-read or return to viewing the scenario used for the rich picture at any stage where there is doubt or discussion occurring in the development of the rich picture. Indication of aspects of the scenario is common, and should be supported by allowing it to be shown in a document window.  

· Pointing at the scenario is also common.  Again, telepointers would be a means of supporting this; it should also be possible to highlight text.  Awareness techniques such as radar views or fisheye views or multi-user scrollbars could add additional support here; prototyping would establish whether they were likely to be used.

· Other documents, principally lecture notes, are occasionally used for reference.  However, there was little sharing of these, and the need to avoid screen clutter suggests that an additional document window for reference material would probably not be required.

Conclusions

The creation of rich pictures is an important skill for systems developers. However, to enable flexible and open learners to study collaborative rich picture creation, tools must be created that offer support for a range of communication and collaborative activities. In attempting to gain an understanding of these activities this study has focused on the needs and requirements of co-located learners. 

The requirements gained from this study identify the support needed for the creation of rich pictures in a classroom-based environment. Basing a rich picture editor on these requirements will result in a design significantly different from currently available rich picture editors. The requirements having most impact in terms of the tool design relate to the support of the scribe, the support of gesture by the collaborators and the visibility of the scenario. We believe that these requirements will be further modified, perhaps significantly, when we change the representation, communication and location aspects.

Currently, we are further investigating the creation of collaborative rich pictures in the same location, repeating the study discussed here with additional students to confirm these findings. 
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