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1. [bookmark: _Toc229348352]Introduction
The purpose of the work-based group project was to allow the class to work with their peers in other areas of the industry that they were unfamiliar with in order to improve cross-company communication skills and as an exercise in how systems are developed in the real world. There was a purposeful limitation of the number of team members from the same employer which had the intention of simulating the blank-slate relationship that most cross-industry working groups will involve. The group project relied on the team members adopting specific roles and highlighted the need for communication between roles, as each role could not complete their function independently. This report provides a reflection on the process taken by a team to complete a design challenge for a novel mine-clearance device, with emphasis on the testing and evaluation role. 
2. [bookmark: _Toc229348353]Brief and design
Upon being given the brief, the team needed to produce a set of requirements that would meet the criteria. There was some confusion amongst the team as how this should be accomplished, with different members offering different philosophies on what constituted a “good” requirement. In the end each member contributed separate requirements to the list, resulting in a bloated list that had repeated requirements and “nice-to-have”s rather than a purely functional list. Despite this, this list was carried forward at this moment in time.
Design ideas were floated by some members of the team at the initial phase, despite the lack of a set of functions for the design to perform, this would colour later design discussions and a schism began forming in the group as different designs were championed by different members of the team, risking developing into a “pet pony” type design, despite warnings to avoid this being an early part of the course material.
3. [bookmark: _Toc229348354]Role assignments and requirement refining
Team members were required to perform five specific roles for the project: Research and development, Safety, Manufacturing, test and evaluation and Breakdown and disposal. These were to be decided on within the team. As the team composed six members a role would have to be duplicated, but with different outputs. As many members of the team specialised in safety, a problem of domain knowledge for the roles was encountered, and this was settled through elimination as team members with other specialties took their respective roles. The safety role was duplicated to cover product safety and environmental safety separately. 
By this team the team had consulted with the lecturer regarding the form the requirements needed to take and one member volunteered to rewrite them in a more appropriate format, with the other members reviewing them to ensure nothing was missed, as the team agreed that the list produced by all members was a case of “too many chefs”.
4. [bookmark: _Toc229348355]Pairwise and functions
With the assignment of roles within the team, a hierarchy formed which allowed for simpler organisation of tasks, though this would also result in an exacerbation of the schism forming in the team. The pairwise comparison of the refreshed requirements was conducted by group discussion, this proving more cohesive and useful than the “team of individuals” approach used for the original requirements. Having an informal task lead assisted in this process as they could make final decisions regarding any sticking points and provided ideas when the team were unsure about how to rank particular requirements. 
A group discussion also allowed for the determination of functions, as this allowed for different opinions on what counted as a function and helped to limit or eliminated “scope-creep”  of the project. However, having an informal hierarchy proved problematic as this resulted in increasing separation between members of the team as ideas were overridden. This is a normal part of the process of iteration and refinement, but the informal nature of the hierarchy lead to less satisfaction in some of the decisions made. Quality function deployment (QFD) 1 was also completed by group discussion, though it was clear by this stage that some team members were less involved in the process.
5. [bookmark: _Toc229348356]Design Concepts
Despite the use of group discussions for the prior two tasks, a “team of Individuals” approach was used again for the functional decomposition and function means analysis, as it was decided that this would allow for the most possibilities to be suggestion and could be evaluated by the group as a whole upon completion. A concept had already been decided on by the majority of the team by this point, however, and this approach was taken mainly to ensure no functions had been missed in this design. 
The Rocket Rake concept was the first to be fleshed out by the team, with some team members disagreeing with its design and suggesting alternatives. At this point the schism within the team was fully formed and whole-group communication was becoming weak. To counter this an “all-in-one” design was suggested that incorporated parts of all members’ design ideas in an attempt to maintain the integrity of the team. This design was carried forward into the system Pugh where it scored higher than all the other designs by virtue of containing elements from all of them. 
However, due to the bloat involved in this design it was soon decided that it needed to be cut back. This was not a group decision however, and the return to the original Rocket Rake concept was not discussed with all members until the majority had decided it finalised.
6. [bookmark: _Toc229348357]Presentation preparation
Once the main parameters of the design were decided the team begin work on the presentation. To produce the presentation, each team member worked individually on their selection of slides for their role. Further systems thinking tools were therefore completed by an individual. Regular meetings were held by the team to discuss progress each member was making on their sections, and advice shared on how each section should be written, though this was ultimately left to that person’s discretion, though not all roles were discussed, leading to some disjoints between the level of detail in each role’s slides. 
7. [bookmark: _Toc229348358]Test and evaluation
The test and evaluation piece required knowledge of the tests each other role would deem necessary for the system to meet their requirements. Each role suggested tests or standards the Rocket Rake would need to meet, but this was deemed too in-depth for the time allowed. Instead, it was decided to co-ordinate the testing section with the manufacturing section, using the subsystem breakdown covered in that part to focus on a single subsystem’s testing schedule. This subsystem was chosen to be the destructor warhead as this aligned with the RDX pellet that the manufacturing section focused on. Other suggested tests that were deemed to specific were instead included in their relevant section, such as the risks slide presented in the Research and Development section that highlighted tests that would need to be carried out to determine specific design characteristics to produce a plausible design.
8. [bookmark: _Toc229348359]The Presentation
Upon completion of each team member’s slides a team meeting was held to practice the presentation. This allowed for the unification of the design language to ensure the presentation flowed and did not appear as 6 separate presentations that were included in the same slide deck. However, this only applied to the overall style of the slides, with the layout and information density of different slides still reflecting the individual approach to each section.
The presentation was delivered well, with each team member providing at least some overlap to another role’s work showing that the team had not worked completely in isolation from each other. It was clear from the style of presentation that there had been insufficient practice, and that different team members had differing awarenesses of the contents of their slides and how their role fed into the greater narrative of the presentation. 
The need for an introduction that had to be delivered within the first team member’s section lead to additional strain on them, in particular when it came to timing. Having a single presenter perform the introduction was chosen for the convenience of the audience, as the whole team could have taken it in turns to do parts of the introduction, this would have ruined the flow of the opening.
The test and evaluation section was delivered acceptably, with uncluttered slides that meant the presenter had to rely on knowing what the message of their section was, and this was not always delivered, with some corrections needed and some points missed. The slides, whilst matching the colours and overall style to the rest of the presentation clearly had a different design language to the others and this highlighted a lack of coordination when the rest of the team when the slides had been produced. 
Questions were fielded well by the group, with team members able to answer questions about their given sections, with the team member who introduced the presentation answering the most by virtue of being the one to introduce the design and most of the questions being related to that aspect. 
9. [bookmark: _Toc229348360]Conclusions
It is the opinion of the author that this group project presents the same hallmarks as the majority of group projects in an educational setting, relating to understanding of the task and project leadership. The first of these is that given the intention is to demonstrate recently taught skills, this naturally leads to differences in understanding of the tasks and its requirements by different members of the team. This leads to early disagreements in between team members and can initiate schisms between members or subgroups of the team. Although clarification was sought, this does not always result in a cohesive team mindset and can result in a deepening of the schism, or individuals to perform tasks on their own, as was the case here. The next relates to a lack of a project leadership structure. No formal structure was implemented for the leading of the task, as each team member is a student so are all of equivalent standing. This results in a leadership contest of sorts developing between the stronger personalities in the team, and again this can promote a schism to form between individuals or cliques to form within the team itself. This is particularly pertinent during the design phase as it became a competition between designers rather than a contest of the merits of the design, despite the purpose of the tools used being to remove or limit this being a deciding factor in the choice of the final design. 
The presentation was delivered well with each team member able to showcase their role, but this does not necessarily demonstrate that the group worked well together, as beyond the initial design phase it is possible for each role to work independently, as was demonstrated here.
Overall, the author feels that whilst university group projects have their place in being a tool to increase students’ ability to communicate with those outside of their usual circles, it does not emulate the process of working groups within industry, where roles are defined based on experience and subject expertise, goals are clearly defined and limitations based on available resources are present. 
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