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[bookmark: _Toc510569348]Introduction
This project will be an investigation on Dijkstra and A* algorithm and their performance on various graphs. Dijkstra and A* are well known algorithms in the pathfinding world and we will be looking at the pros and cons of both algorithms, and what else could be done to improve the results.

[bookmark: _Toc510569349]Background Literature
Pathfinding has and is used in many ways to navigate from one point to another point, there are several different approaches used and we will cover a few of the more well-known approaches later in this section.
Pathfinding is mainly used to calculate the best path to a goal with the lowest cost value, a cost value could be time, money, distance or some other measure [1]. For example, if you wanted to get from one town to another using a map one approach would be to get a map and mark on the maps the roads including motorways as motorways are generally quicker to traverse.
Within games, pathfinding’s aim is to provide an optimal path to the target in the lowest cost possible. With some algorithms performing more successful than others.  

[bookmark: _Toc510569350]Tree traversal
Two of the most fundamental methods in tree traversal are depth-first search (DFS) and breadth-first search (BFS), they both have a node and path structure likened to the branches and leaves of a tree. Both are uninformed searches as they don’t have any information as to where they are going and just blindly follow a path. These algorithms do not take advantage of informed graphs however, of which will be explained later. We will now have a brief look at how they work and what advantages and disadvantages they have.

[bookmark: _Toc510569351]DFS
The general idea with DFS is that it will explore every path as deep as it can go before it moves onto another path. DFS takes the start node and marks it as visited, it then examines all child nodes, next it will take one of the child nodes mark it as visited and then examine all that node’s child nodes and then pick one of the child nodes to that node. This repeats until there are no more children to process of that current node and goes back to the pervious parent node to see if there are any more child nodes to process. [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12]
Below is an example of how this works, and what order the nodes will be checked and processed.
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[bookmark: _Toc510569308]Figure 1: Depth-First Search. 
Advantages:
· Performs well with an uninformed graph [13]
· Small memory-space requirement [14]
· Performs well on a shallow tree [6]
Disadvantages:
· Does not take advantage of an informed graph without optimisations [1]
· Slow to perform on large graphs or graphs with large depth [14] [15]
 
[bookmark: _Toc510569352]BFS
This is a similar search with a subtle difference, whilst DFS searches as far as it can go, BFS processes the nodes in layers and makes sure all the children have been processed before moving onto the next layer. [2] [4] [5] [16] [8] [9] [10] [11] [12]
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[bookmark: _Toc510569309]Figure 2: Breadth-First Search.

Advantages:
· Generates a path close to optimal [16] [2]
· Good for pathfinding [8]
Disadvantages:
· Can take up large amounts of memory on broad trees as it needs to keep track of the children nodes
· Takes longer to compute on deep trees 

[bookmark: _Toc510569353]Informed graphs
Informed or weighted graphs are graphs that have extra data in them called a cost value to help map out the scene you are trying to represent and make better use of your algorithms. [1] [17]
Let’s say we set out trying to find the best to get to the shops via a car, there are many roads that could take us to the shops, there are also other things to consider also like traffic, poor conditions of a road, distance and time taken etc. All of these would be the cost from one road to another, adding them up would give you a total cost for that route, depending on what you have set as your cost you could then work out if that is bad or good. The diagram below shows what a weighted graph looks like.
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[bookmark: _Toc510569310]Figure 3: A weighted graph.

[bookmark: _Toc510569354]Directed weighted graph
The same as a weighted graph, however the paths that link the nodes may be unidirectional or bidirectional. A directed weighted graph may be used in A->B if A was elevated higher than B, but high enough that you couldn’t walk or jump to B, however, you could have a ladder that leads back to A with a higher cost value [1].
[bookmark: _Toc510569355]Dijkstra
Dijkstra’s algorithm [18] is a BFS algorithm which utilises a non-negative weighted graph to achieve faster results. The algorithm keeps track of the nodes and its neighbouring nodes. An open list is used to keep track of nodes it has noted as neighbours of the current node, but not yet visited, a closed list is used for nodes that have been processed already and then uses the cost of traversing between nodes. [10] [12] [19] [20] [21]
Using Figure 3 we can explain the steps Dijkstra’s algorithm calculates in finding a shortest path. If the cost function was distance and you wanted to get to node G from the start node of A then you could take a few routes to do that, the best router would be B, D then G, giving you a cost of 5 with any other route taking more than 5. C, E, F, I, G costs 7 along with B, D, F, I, G, which are both your next best options.
Dijkstra’s algorithm is normally used in making tactical decisions rather than pathfinding as the algorithm does not only find the shortest path to the goal it finds the shortest path to everywhere from the initial point [4] [19] [21], but as Millington explains, if all the paths are going to be thrown away then this would be wasteful. There also tends to be quite a lot of fill to the algorithm as shown in figure 4, and that is where nodes have been considered yet do not contribute towards the fastest path [1] [9], finally it lacks direction towards the goal. [4] [9] [19] [21]
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[bookmark: _Toc510569311]Figure 4: A completed Dijkstra search showing fill. [1]
The flow chart below explains the majority of the algorithm but omitting a couple of special case scenarios, at the point where it checks neighbouring nodes there could be nodes that have already been added to the closed list, these we ignore and no longer process them, however, there may already be nodes that are on the open list, we don’t want to add them to the open list again and calculate a cost value for that as it will undo work done previously meaning that we may miss a faster path. What we do in these cases are to check if the current cost value stored in the neighbouring node is greater than the cost value we would get had we calculated it from this current node and if it is replace the value then proceed as normal [1].
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[bookmark: _Toc510569312]Figure 5: A flow chart describing Dijkstra’s algorithm.

Pros:
· Able to find the shortest path to every node
· Does not need to know the target node
· Simple to implement
Cons:
· Subjective to a large amount of fill
· Ignores direction towards the goal
· Fails with negative costs
· Without a weighted graph it’s just a BFS algorithm

[bookmark: _Toc510569356]A*
A* algorithm is almost identical to Dijkstra’s algorithm we just mentioned, except this time we give the algorithm some direction [21] [22]. A* uses what is known as a heuristic value, which generally the distance from the current node to the end node is used. 
Millington [1] explains that there are various types of heuristics that could be used, the two he mentions are:
· Euclidean Distance – A point to point distance calculation
· Cluster based –  A Heuristic that groups nodes together in clusters
Another alternative to this could be to use the Manhattan’s distance as explained by Buckland et al. [9] [21] [22]. The Manhattan distance works on a grid like topology which gives a speed increase over the Euclidean distance as there no square root involved. 
Buckland simply explains the calculation as the displacement in tiles horizontally and vertically as shown below.
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[bookmark: _Toc510569313]Figure 6: A graph showing the Manhattan distance.
The downside to A* is that you are only as good as your heuristic, underestimating your heuristic and you spend a lot more time searching around the start node as there is more weighting on the cost so far, on the flip side, overestimate the heuristic and there is more weighting on the target node, Millington explains that if you want accuracy then underestimating your heuristic is better, overestimating gives you a faster solution, however the path returned may not be optimal anymore. Over-estimate too much and the algorithm can perform worse, so it’s getting the balance right and what the intended goal is. [1] [4] [21]
Pros:
· Able to find the shortest path efficiently
· Simple to implement
· Lots of scope for optimisation
· Optimal search
Cons:
· A poor heuristic cost will lead to poor results
· Fails with negative costs
· Discards all other routes to nodes 


[bookmark: _Toc510569357]World Representations
The algorithm is only half the problem, for the algorithm to work it needs to be able to represent level data in a way that an algorithm can traverse it. Below are a few that could be used.
· Tile Graphs – a grid-based structure splitting the world into squares or hexagons and usually used for turn-based strategy games [1]. Problem that you can get with this method is the smaller your squares the greater the load your pathfinding algorithm will need to do [21].

· Waypoints – Waypoints can be implemented into level design and are essentially markers on a map that a player can traverse too. Problems with waypoints are that if you don’t have enough waypoints then the paths can be very rigid and not life-like at all, too many waypoints and the algorithms slow down dramatically. Also, there is less flexibility as you are stuck traversing the paths set [23].

· Navigational mesh – Navmesh for short are a polygonal representation of a scene’s navigable areas, graphs are based on the mesh geometry of a level and nodes are connected if the corresponding polygon shares an edge. These are normally triangles; however, quads could also be used so have either three to four connections. Generally, requires artists to label polygons as traversable areas [1] [23] [24] [22] [25] [26] [27].

[bookmark: _Toc510569358]Aims and Objectives
The aims of this project are comparing two well-known algorithms and their performance on different size level data. To do this the objectives will be to create code for Dijkstra’s algorithm, create code for A* algorithm, decide on a way to represent the level data and to run extensive tests using various size level data.
[bookmark: _Toc510569359]Research Methodology
A positivism philosophy and inductive approach will be used for this project, there are a lot of articles and tests done already that have proven the results. The advantage of using this method is that as tests have been carried out on the two algorithms previously that there are results suggesting what I should get, however, there may be a problem is that the conclusion may be skewered by the tests that have previously been completed the aim for this is to come to a unanimous conclusion without the influence of other subjects. The three strategies used will be a case study on the information out there about the problems that come about when using the algorithms, the document review and then some code produced. The code produced will be Dijkstra’s algorithm, A* algorithm, converting level data into a navigational mesh and then the test code to tie it all together. 
The project has been undertaken as it is an area of interest and will provide a better understanding of the subject once it has been completed. It was decided that the areas to focus on would be Dijkstra and A* as they are widely used for games and are easy enough to implement given the timeframe and will be using different size navigational meshes as the testing range. The project will be reliable providing that the navigational mesh code is correct, if that fails then the results may not be quite as expected, however, this will be covered more in the risk and analysis section. To produce reliable data the code will need to be run in the same environment with the same level data over a multiple of tests. 

[bookmark: _Toc510569360]Development Methodology

[bookmark: _Toc510569361]What is a development methodology?
A development methodology is essentially a template of rules which is used to structure, plan and control the process of developing a system [28] [29], and when complete allows you to check over the system requirements to make sure that you have built what was asked to be built.  There are many different types of development methodologies out there and we will briefly go through a few.

[bookmark: _Toc510569362]Waterfall
The waterfall method is a linear approach to developing a system, whereas you complete one stage in the cycle and never look back. The problems that you can get with this is that there is no planning for backwards movement, meaning that if at the final stages something does not fit together properly then you either have to adapt the system to make it do something that was never intended as like a bolt-on (square peg in a round hole scenario) or start from scratch with the planning stage to incorporate the new idea and with some projects taking over a year to complete then this is probably not quite what you want to do [30] [28] [31] [29] [32].

[bookmark: _Toc510569363]Scrum
Scrum is an agile approach which it’s focus is managing iterative development. It starts off with a planning stage where you outline the general objectives for the project. Next it has a series of sprint cycles and each cycle is the next part of the system. The project then finally has a closure stage which during that completes required documentation and assesses the lessons learned from the project. 
The sprint aspect of Scrum is where the work that has been completed is then assessed and features are selected for development then the software is implemented and finally passed to the stakeholders.
Short daily meetings are also a part of Scrum involving all team members where work can be reviewed and prioritised. 
Advantages of Scrum is that problems are found quickly with the short meetings, also people are constantly refreshed on what their part is and what needs to be done, however, this only works if the team members can get together everyday in meetings, if the company is spread across different towns or perhaps countries then this may be more difficult [30].

[bookmark: _Toc510569364]Feature Driven Development
Feature Driven Development (FDD) is a methodology that keeps clients and architectures in the centre of the software development process, this ensures that the software developers know what is expected from the client. FDD works with small features being implemented at one time with Palmer and Felsing [33] explaining that the design and build iteration of these should last no longer than two weeks and goes on to explain that these are often much shorter, sometimes only a few hours. This is then repeated until there are no more features remaining.
The five stages of development are: -
1. Develop an overall model
2. Build a features list
3. Plan by feature
4. Design by feature
5. Build by feature

[bookmark: _Toc510569365]Develop an overall model
The steps for developing an overall model are: -
· Form the modelling team
The modelling team Consists of domain experts and chief programmers as normally they have a better understanding of what can go wrong and what is required, other project staff are rotated in the modelling sessions, so they have a change to participate and see the process in action.
· Conduct a domain walkthrough
One of the domain experts gives an overview of the domain area that is going to being modelled. 
· Develop small group models
Forming small groups of no more than three from the modelling team, each group creates a model of the domain area. A rough idea may be sketched to give the groups a rough idea what they are modelling.

· Develop a team model
A member of each group displays the model to the Chief Architect, who may propose further alternatives or adjustments.

· Refine the overall object model
The overall object model is updated occasionally with the new model shapes produced by previous iterations of the past two tasks.

· Write model notes
Notes are made on the model for future reference

· Internal and External Assessment
This is a verification stage where the domain experts refer to the business (users) for clarification of issues that affect the model.

To exit this process, the Chief Architect must see the object model that the modelling team have produced and be satisfied with it [33].


[bookmark: _Toc510569366]Build a features list
The steps for developing a feature list are: -
· Form the features list team
The features team consists of the Chief Programmers from the modelling team in the previous process.

· Build the features list
The features list team identifies features taken from the previous process. It starts with the breaking up of the domain into smaller parts called areas, which then get broken down into activities that then get broken down into features, each of which represents a step in an activity. A feature should take no more than two weeks to complete and if so, should be broken up into smaller steps.

· Internal and External Assessment
The modelling team then refer to the domain experts who then feed back to the business (users) for clarification.
To exit this process the features team provide the feature list to the project and development manager, the list consists of a list of major feature sets, for each set a list of activities and a list of features for each activity [33].
[bookmark: _Toc510569367]Plan by feature
The steps for plan by feature are: -
· Form the planning team
The project manager, development manager and chief programmers make up the planning team.

· Determine the development sequence
A date which consists of only a month and a year is set for completion of each feature set, the date is based upon a few factors: -
· Dependencies between features
· Balancing of load
· Complexity of the features
· Assessing what is high risk and prioritising it

· Assign feature sets to chief programmers
Planning team then assigns chief programmers as the owns of feature sets taking into consideration load of work and complexity.

· Assign classes to developers
Developers are then assigned classes and then once again split up taking into consideration load and complexity.

· Self-Assessment
This stage is a team activity between the project manager and development manager with the chief programmers who use the knowledge from the first process to make better decisions.
To exit this process the planning team must have produced the development plan to the satisfaction of the project and development manager. The plan consists of a feature sets with completion dates (month and year), major feature sets with completion dates, chief programmers assigned to feature sets and finally the class owner list [33].

[bookmark: _Toc510569368]Design by feature
The steps for design by feature are: -
· Form a feature team
The Chief programmer identifies classes that are likely to be involved and identifies developers needed and then starts a new design package for the feature or features as part of the work package.

· Conduct a domain walkthrough
This is an optional step there is found to be need, a domain expert explains the details of the algorithms, rules, formulas and data elements needed for the feature to be designed.

· Study the referenced documents
Once again, this is an optional step and based on the complexity of the feature. The feature team would study the documents referenced in the feature list for features to be designed.

· Develop the sequence diagrams
For each feature being designed the feature team would create a detailed sequence diagram and then write up and record alternative designs, decisions and assumptions, they would also document anything that needed to be clarified.

· Refine the object model
The feature team would use a feature team area, which is essentially a work space where they can store information electronically which is created by the chief programmer, this is then visibly by all the feature team but not directly to the rest of the project.
The chief programmer would refine the model to add additional classes methods and attributes based on the sequence diagrams. Finally, the associated implementation language source files are updated in the feature team area.

· Write class and method prologue
The language source files are then used by the feature team to write the classes but not code, this includes parameter types, return types, exceptions and messages.

· Design inspection
A design inspection is then done by the feature team before of after the unit test task. The chief programmer then decides to do the inspection with or without other project team members. If the decision is to invite the other project team to inspect then a list is created per class and each team member adds their task to their to do list.

· Verification
If the design inspection was successful, then this is the verification of the output of this process.
To exit this process the produce a design package that has been successfully been tested in the verification stage. This package consists of: -
· A note that describes the design package so that it’s easier for reviewers to see what it’s supposed to be
· The reference requirements
· The sequence diagrams
· Design alternatives
· The object model with new or updated classes, methods and attributes
· The to do task list that was given to each team member [33]

[bookmark: _Toc510569369]Build by feature
· Implement classes and methods
The owners of the class would create their class in their work package including any unit-testing code

· Conduct a code inspection
The chief programmer does a code inspection, he decides whether to inspect with just the feature team or with other project team members.

· Unit test
Each class owner tests their own code to make sure that it meets all the requirements in the work package. The chief programmer would then decide if there is any team level testing required across all the classes developed.

· Promote to the build
The chief programmer would then promote to the build once a successful code inspection was complete fully with unit tests. The chief programmer is responsible for tracking the promotion of the classes involved.

· Code inspection and unit test
Once the code inspection and unit tests have been complete successfully then the verifications of the output of this process is complete.
To exit this process the feature team must complete the development of one or more whole features. For this to be done the chief programmer must have promoted to the build the set of new classes that support these features and those classes must have past the code inspection and unit test [33].

The methodology that has been chosen is the FDD method, many methodologies developed have been developed with the idea of more than one person working on the project, so finding a project that scales down is the key, there are some areas where problems arise in FDD where work gets passed higher up the chain, as there is only one person here working on the project being assessed by a lecturer then one will have to wear many hats. Advantages are however, that work complete, in progress and incomplete work is visible from the ground up giving everyone involved a clear idea what is going on and steps are small and manageable so gives confidence when things get ticked off the list as complete. 
One addition to this is that we will be taking the idea of the test-first methodology where tests are to be written first rather than code written and then write tests for the code, this also works on the same principle of small bits of code written at one time, so the belief is they will work hand in hand. 
[bookmark: _Toc510569370]Risks
There are a few risks that will ensure that this project is not possible, these risks are: -
1. Failure to code the Dijkstra’s algorithm
2. Failure to code the A* algorithm
3. Failure to code a navigational mesh
To combat these issues there will more of a focus on these areas as these are crucial to the completion of the project, there may be an option to use online code if there are any issues with programming manually. This however, will be a last resort. 
There are no ethical issues to be considered as information on how to undertake the tasks are freely available and the programs used for coding is free whilst at university
[bookmark: _Toc510569371]Analysis and Deliverables
The data obtained will be speed of completion, areas checked, areas processed and accuracy of the path. The data will be analysed on a comparative level analysing what algorithm works best on what situation. The final results will be a multiple of tests to prove what algorithm works best in what situation. The minimum success is for a couple of tests to be ran with a small selection of level data. 
[bookmark: _Toc510569372]Physical Resources
Resources required will be a computer with internet access, also access to libraries for books will be required.
[bookmark: _Toc510569373]Human Resources
Access to the lecturer will be required and I as the project owner will be required.
[bookmark: _Toc510569374]Timeline
 [image: ]
[bookmark: _Toc510569314]Figure 7: gantt chart showing plan of work and duration
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		Computer Games Development

		Taught Postgraduate

		☐

		Director of Studies/Supervisor:

		Gordon Dickers

		Research

		☐





SECTION B: Approval for Research Activity



		Has the research activity received approval in principle?

(please check the Guidance Notes as to the appropriate approval process for different levels of research by different categories of individual)

		YES

		☒		NO

		☐

		     

		Date



		If Yes, please indicate source of approval (and date where known):

		Research Degrees Committee

		☐		



		

		Faculty Research Committee

		☐		



		

		Other (write in)

SOAC Research Methods Module

		☒		May 2018





Approval in principle must be obtained from the relevant source prior to seeking ethical approval.



SECTION C:  External Ethical Guidance Materials



		Please list the core ethical guidance documents that have been referred to during the completion of this form (including any discipline-specific codes of research ethics, and also any specific ethical guidance relating to the proposed methodology).  Please tick to confirm that your research proposal adheres to these codes and guidelines.



		UWTSD Research Ethics and Integrity Code of Practice

		☒

		British Computer Society Code of Ethics

		☒



		

		☐









SECTION D: External Collaborative Research Activity



		Does the research activity involve collaborators outside of the University?

		YES

		☐

		NO

		☒



		

If Yes, please provide the name of the external organisation and name and contact details for the main contact person:



		Institution

		



		Contact person name

		



		Contact person e-mail address

		







Where research activity is carried out in collaboration with an external organisation

		Does this organisation have its own ethics approval system?

		YES

		☐

		NO

		☐



		If Yes, please attach a copy of any final approval (or interim approval) from the organisation









SECTION E: Details of Research Activity



		Indicative title:

		Comparing two algorithms on different size of graphs



		Proposed start date:

		October 2018

		Proposed end date:

		April 2019



		Purpose of research activity (including aims and objectives)

Outline the purpose, aims and objectives of the research activity, including key research questions. Show briefly how existing research has informed the proposed activity and explain what the research activity will add and how it addresses an area of importance. (Maximum 300 words)



		Comparing two different algorithms and measuring their speed and performance on different size graphs, the aims will be to code Dijkstra and A* algorithm and test them on a graph that I will code myself also. Tests will be done to compare the algorithms to find out which one performs better in different situations.





(this box should expand as you type)



		Proposed methods

Provide a brief summary of all the methods that may be used in the research activity, making it clear what specific techniques may be used. If methods other than those listed in this section are deemed appropriate later, additional ethical approval for those methods will be needed. (Maximum 600 words)



		

Code will be written in either c++ or c#, both of which can be compiled and run free of charge. The coding will be either on Visual studio or Unity depending on which one is chosen.







(this box should expand as you type)








		Location of research activity

Identify all locations where research activity will take place.



		Research will be undertaken at home or at the University library in the form of books or material online.



(this box should expand as you type)



		Research activity outside of the UK

If research activity will take place overseas, you are responsible for ensuring that local ethical considerations are complied with and that the relevant permissions are sought. Specify any local guidelines (e.g. from local professional associations/learned societies/universities) that exist and whether these involve any ethical stipulations beyond those usual in the UK (provide details of any licenses or permissions required). Also specify whether there are any specific ethical issues raised by the local context in which the research activity is taking place, for example, particular cultural sensitivities or vulnerabilities of participants.



		



(this box should expand as you type)









SECTION F: Scope of Research Activity



		Will the research activity include:

		

YES

		

NO



		Use of a questionnaire or similar research instrument?

		☐

		☒



		Use of interviews?

		☐

		☒



		Use of diaries?

		☐

		☒



		Participant observation with their knowledge?

		☐

		☒



		Participant observation without their knowledge?

		☐

		☒



		Use of video or audio recording?

		☐

		☒



		Access to personal or confidential information without the participants’ specific consent?

		☐

		☒



		Administration of any questions, test stimuli, presentation that may be experienced as physically, mentally or emotionally harmful / offensive?

		☐

		☒



		Performance of any acts which may cause embarrassment or affect self-esteem?

		☐

		☒



		Investigation of participants involved in illegal activities?

		☐

		☒



		Use of procedures that involve deception?

		☐

		☒



		Administration of any substance, agent or placebo?

		☐

		☒



		Working with live vertebrate animals?

		☐

		☒



		Other primary data collection methods, please explain in this box







		☐

		☒







If NO to every question, then the research activity is (ethically) low risk and may be exempt from some of the following sections (please refer to Guidance Notes).



If YES to any question, then no research activity should be undertaken until full ethical approval has been obtained. 




SECTION G: Intended Participants



		Who are the intended participants:

		

YES

		

NO



		Students or staff at the University?

		☐

		☐



		Adults (over the age of 18 and competent to give consent)?

		☐

		☐



		Vulnerable adults?

		☐

		☐



		Children under 18?

		☐

		☐



		Prisoners?

		☐

		☐



		Young offenders?

		☐

		☐



		Those who could be considered to have a particularly dependent relationship with the investigator or a gatekeeper?

		☐

		☐



		People engaged in illegal activities?

		☐

		☐



		Others (please identify):





		☐

		☐







		Participant numbers and source

Provide an estimate of the expected number of participants. How will you identify participants and how will they be recruited? 



		



this box should expand as you type)







		Information for participants:

		

YES

		NO

		

N/A



		Will you describe the main research procedures to participants in advance, so that they are informed about what to expect?

		☐

		☐

		☐



		Will you tell participants that their participation is voluntary?

		☐

		☐

		☐



		Will you obtain written consent for participation?

		☐

		☐

		☐



		Will you explain to participants that refusal to participate in the research will not affect their treatment or education (if relevant)?

		☐

		☐

		☐



		If the research is observational, will you ask participants for their consent to being observed?

		☐

		☐

		☐



		Will you tell participants that they may withdraw from the research at any time and for any reason?

		☐

		☐

		☐



		With questionnaires, will you give participants the option of omitting questions they do not want to answer?

		☐

		☐

		☐



		Will you tell participants that their data will be treated with full confidentiality and that, if published, it will not be identifiable as theirs?

		☐

		☐

		☐



		Will you debrief participants at the end of their participation, in a way appropriate to the type of research undertaken?

		☐

		☐

		☐



		If NO to any of above questions, please give an explanation 



		





(this box should expand as you type)












		Information for participants:

		

YES

		NO

		

N/A



		Will participants be paid?

		☐

		☐

		☒



		Is specialist electrical or other equipment to be used with participants?

		☐

		☐

		☒



		Are there any financial or other interests to the investigator or University arising from this study?

		☐

		☒

		☐



		Will the research activity involve deliberately misleading participants in any way, or the partial or full concealment of the specific study aims?

		☐

		☒

		☐



		If YES to any question, please provide full details 



		





(this box should expand as you type)










SECTION H: Anticipated Risks



		
Outline any anticipated risks that may adversely affect any of the participants, the researchers and/or the University, and the steps that will be taken to address them. 



If you have completed a full risk assessment (for example as required by a laboratory, or external research collaborator) you may append that to this form.  



		Full risk assessment completed and appended? 



Yes                               ☐

 No                                   ☐





		Risks to participants

For example: emotional distress, financial disclosure, physical harm, transfer of personal data, sensitive organisational information



		

(this box should expand as you type)



		



		If research activity may include sensitive, embarrassing or upsetting topics (e.g. sexual activity, drug use) or issues likely to disclose information requiring further action (e.g. criminal activity), give details of the procedures to deal with these issues, including any support/advice (e.g. helpline numbers) to be offered to participants. Note that where applicable, consent procedures should make it clear that if something potentially or actually illegal is discovered in the course of a project, it may need to be disclosed to the proper authorities



		



(this box should expand as you type)



		



		Risks to investigator

For example: personal safety, physical harm, emotional distress, risk of accusation of harm/impropriety, conflict of interest



		



(this box should expand as you type)



		



		University/institutional risks

For example: adverse publicity, financial loss, data protection



		



(this box should expand as you type)



		



		Adverse outcomes

List measures put in place to limit any adverse effects or outcomes of research activity where appropriate. Include any emergency protocols. 



		



(this box should expand as you type)











		Disclosure and Barring Service



		If the research activity involves children or vulnerable adults, a Disclosure and Barring Service (DBS) certificate must be obtained before any contact with such participants.

		





YES

		





NO

		





N/A



		Has a DBS certificate been obtained?

		☐

		☐

		☒








SECTION I: Feedback, Consent and Confidentiality



		Feedback

What feedback will be provided to participants, how will this be done and when? 



		





 (this box should expand as you type)



		



		Informed consent

Describe the arrangements to inform potential participants, before providing consent, of what is involved in participating. Describe the arrangements for participants to provide full consent before data collection begins. If gaining consent in this way is inappropriate, explain how consent will be obtained and recorded.



		





 (this box should expand as you type)



		



		Confidentiality / Anonymity

Set out how anonymity of participants and confidentiality will be ensured in any outputs. If anonymity is not being offered, explain why this is the case. 



		





(this box should expand as you type)












SECTION J: Data Protection and Storage



In completing this section refer to the University’s Research Data Management Policy and the extensive resources on the University’s Research Data Management web pages (http://uwtsd.ac.uk/library/research-data-management/).

		

		YES

		NO



		Does the research activity involve personal data (as defined by the Data Protection Act)?

“personal data” means data which relate to a living individual who can be identified—

(a) from those data, or

(b) from those data and other information which is in the possession of, or is likely to come into the possession of, the data controller, and includes any expression of opinion about the individual and any indication of the intentions of the data controller or any other person in respect of the individual.

		☐

		☐



		If YES, provide a description of the data and explain why this data needs to be collected:



		

(this box should expand as you type)



		



		Does it involve sensitive personal data (as defined by the Data Protection Act)?

“Sensitive personal data” means personal data consisting of information as to –

(a) the racial or ethnic origin of the data subject,

(b) his political opinions,

(c ) his religious beliefs or other beliefs of a similar nature,

(d) whether he is a member of a trade union (within the meaning of the Trade Union and Labour Relations (Consolidation) Act 1992),

(e) his physical or mental health or condition,

(f) his sexual life,

(g) the commission or alleged commission by him of any offence, or

(h) any proceedings for any offence committed or alleged to have been committed by him, the disposal of such proceedings or the sentence of any court in such proceedings.

		☐

		☐



		If YES, provide a description of the data and explain why this data needs to be collected:



		

(this box should expand as you type)







		Will the research activity involve storing personal data on one of the following:

		YES

		NO



		Manual files (i.e. in paper form)?

		☐

		☐



		University computers?

		☐

		☐



		Private company computers?

		☐

		☐



		Home or other personal computers?

		☐

		☐



		Laptop computers/ CDs/ Portable disk-drives/ memory sticks?

		☐

		☐



		“Cloud” storage or websites?

		☐

		☐



		Other – specify:



		☐

		☐



		For all stored data, explain the measures in place to ensure data confidentiality, including details of password protection, encryption and anonymisation:



		







(this box should expand as you type)





		Will the research activity involve any of the following activities:

		YES

		NO



		Electronic transfer of data in any form?

		☐

		☐



		Sharing of data with others at the University?

		☐

		☐



		Sharing of data with other organisations?

		☐

		☐



		Export of data outside the European Union or importing of data from outside the UK?

		☐

		☐



		Use of personal addresses, postcodes, faxes, emails or telephone numbers?

		☐

		☐



		Publication of data that might allow identification of individuals?

		☐

		☐



		Use of data management system?

		☐

		☐



		Data archiving?

		☐

		☐



		If YES to any question, please provide full details, explaining how this will be conducted in accordance with the Data Protection Act (and/or any international equivalent):



		









(this box should expand as you type)







		List all who will have access to the data generated by the research activity:



		





(this box should expand as you type)



		



		List who will have control of, and act as custodian(s) for, data generated by the research activity:



		





(this box should expand as you type)



		



		Give details of data storage arrangements, including where data will be stored, how long for, and in what form. Will data be archived – if so how and if not why not.  



		





(this box should expand as you type)








SECTION K: Declaration



		The information which I have provided is correct and complete to the best of my knowledge. I have attempted to identify any risks and issues related to the research activity and acknowledge my obligations and the rights of the participants.



In submitting this application I hereby confirm that I undertake to ensure that the above named research activity will meet the University’s Research Ethics and Integrity Code of Practice



		

Signature of applicant: 

		

		Date:04/04/2018

		







For students:

		Module Leader:

		 Dr Nik Whitehead



		Signature:

		





		Date:

		







For staff:

		Head of School/Assistant Dean:

		



		Signature:

		





		Date:

		









Checklist: Please complete the checklist below to ensure that you have completed the form according to the guidelines and attached any required documentation:

		☒

		I have read the guidance notes supplied before completing the form.



		☒

		I have completed ALL RELEVANT sections of the form in full.



		☒

		I confirm that the research activity has received approval in principle



		☒

		I have attached a copy of final/interim approval from external organisation (where appropriate)



		☐

		

I have attached a full risk assessment (and have NOT completed Section H of this form) (where appropriate)





		☒

		I understand that it is my responsibility to ensure that the above named research activity will meet the University’s Research Ethics and Integrity Code of Practice.



		☒

		I understand that before commencing data collection all documents aimed at respondents (including information sheets, consent forms, questionnaires, interview schedules etc.) must be confirmed by the DoS/Supervisor, module tutor or Head of School.









		RESEARCH STUDENTS AND STAFF ONLY

All communications relating to this application during its processing must be in writing and emailed to pgresearch@uwtsd.ac.uk , with the title ‘Ethical Approval’ followed by your name.

You will be informed of the outcome of your claim by email; therefore it is important that you check your University and personal email accounts regularly.







STUDENTS ON UNDERGRADUATE OR TAUGHT MASTERS PROGRAMMES should submit  this form (and receive the outcome) via systems explained to you by the supervisor/module leader.
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