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Definitions and Abbreviations
	Acronym
	Description

	BDD
	Behavioural Driven Development

	SCRUM
	Agile software development methodology

	SMART
	Specific, Measurable, Actionable, Realistic, Timely

	TOGAF
	The Open Group Architecture Framework

	U.I.
	User interface

	USP
	Unique selling point
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[bookmark: _Toc101199744]Design Description
[bookmark: _Toc101199745]Overview
The product design is for an educational “Flip card” memory video game based on customer feedback targeted at mobile devices running on the Android operating system and with a child-friendly design. A vital requirement for the product is to be educational because “there is a general agreement among educators that games [positively affect] achievement, problem-solving, …, and engagement in task learning” (da Silva et al., 2019).
[image: ]
Figure 1 - Wireframe - Start Screen

The “Flip card” mechanic is a classic video game archetype that requires matching key images to key words. Level progression is linked to each user’s profile to allow progress to be saved and restored.
Difficulty in progressive levels is managed through variable time limits, and question difficulty. 
[image: ]
Figure 2 - Wireframe - Level design
[bookmark: _Toc101199746]Methodology
[bookmark: _Toc101199747]Scrum
[bookmark: _Toc101199748]Overview
Our chosen product methodology is Scrum. A full explanation of Scrum can be seen within appendix 6.3. 
[bookmark: _Toc101199749]Benefits and Considerations
The adoption of Scrum has a positive impact on software quality, development costs and time required to complete a project (Hayat et al., 2019). One consideration for choosing Scrum is that Scrum is fundamentally an iterative model and does not have the notion of a fixed deadline. While practitioners have proposed solutions that circumvent this limitation (Hatrick-Smith, 2020), it can be argued that these attempts are contradictory to the core principles of the Scrum framework. Additionally, due to constraints with online study, it is impossible to  regularly execute certain essential Scrum activities such as Daily Standups and Sprint Reviews.
[bookmark: _Toc101199750]Justification
The team chose Scrum because:
· It prioritises working software over extensive documentation and avoids elaborate, protracted planning associated with traditional “Waterfall-like” methodologies (Sharma & Hasteer, 2016).
· According to Lei et al. (2017), Scrum works best in small cross-functional teams and supports generalists and specialists, matching our team’s size and composition.
Also considered was Kanban, an alternate agile software development methodology with similar benefits to Scrum (Ahmad et al., 2018). Ultimately, Scrum is preferred because of its focus on time-boxed iterations and work increments, which aligns well with the structure of the SEPM module.
[bookmark: _Toc101199751]TOGAF
To improve operational efficiency during our product development we have considered applying concepts of The Open Group Architecture Framework (“TOGAF”) towards our project. Further information can be seen from appendix 6.5.
[bookmark: _Toc101199752]SMART
Throughout the project we have considered SMART to help refine and improve user requirements. More information on SMART can be seen in appendix 6.3.

[bookmark: _Toc101199753]Requirements
[bookmark: _Toc101199754]Initial Requirements
The initial requirements were gathered through discussions with the customer from a pre-populated list of requirements. The initial accepted requirements shown in 6.1. 
[bookmark: _Ref99989554][bookmark: _Toc101199755]Final Requirements (SMART)
Mapping the initial requirements to SMART requirements allowed the team to consider each customer requirement in-depth to facilitate more structured development. The final requirements can be seen below:

Table 1 Customer requirements restated as SMART requirements
	Refined Requirement #
	Requirement
	Original Requirement #

	1
	A user can play the game with either their left or right hand.
	2

	2
	The game will be updated via an internet connection to regularly update score data  after level completion and when loading a new gaming session. 
	8

	3
	A child can use their fingers to press on the device's screen to initiate an action or respond to a visual prompt. 
	18

	4
	The game keeps children engaged by providing levels of increasing difficulty.
	22

	5
	The game presents facts about nature, people, or places. The information is relevant based on the child’s profile age.
	23

	6
	The game allows the child’s parent or guardian to enter their child’s details. The profile will only collect a username and will track game progress.
	24

	7
	The game is played by children aged 6 and 12. All textual content will be age appropriate. The game will prioritise pictures and animations over text.
	26

	8
	Data captured and persisted by the toy will not exceed 1MB. The format for data storage will be in a human-readable format. Data stored includes interactions, level-up details and progress. 
	28

	9
	The toy allows parents to view their child’s  progression history via a menu. The data is presented in a table format and displays a default collection of 10 rows. Each table of information is paginated and allows the parent the sort of each column.
	29

	10
	USP is the toy is gender neutral.
	30



To meet the above requirements, the game must support specific behaviours and menus which are shown in the form of a UML use case diagram (Figure 3).
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Figure 3 Use cases for system
[bookmark: _Toc101199756]User Stories
Having obtained customer requirements, it is necessary to adapt them to better fit the Scrum methodology by narrowing the scope around each requirement. We therefore map the requirements to user stories: in Scrum methodology, they populate a product backlog for development sprints (Tsilionis et al., 2021; Wautelet et al., 2019). The SMART requirements were mapped to user stories to drive development tasks and sprint planning (user stories are found in Appendix A).
[bookmark: _Toc101199757]Gherkin
As a final step in preparing our requirements to fit the Scrum methodology, we create Gherkin statements as shown in 6.6.
[bookmark: _Toc101199758]Project Plan
[bookmark: _Toc101199759]Sprint Management/Timeline
The sprints for deliverables will be managed using the cloud-based product management software ClickUp. Each deliverable is captured as a single task and allocated to relevant development team members. The proposed project timeline is shown in Figure 4. It should be noted the Gantt chart concept does not formally align to Scrum, but was included upon customer request.
[image: ]
[bookmark: _Ref101199327]Figure 4 Project Gantt Chart
[bookmark: _Toc101199760]Implementation Estimations
The development timeline was created using expert-based judgment, one of the most common estimation techniques for Scrum (Jorge-Martinez et al., 2021).
Each of the ten developed user stories (6.2 User Stories Table) was discussed during a team planning meeting, and appropriate story points were assigned in ClickUp to the tasks. This was done practically through planning poker.
In determining delivery estimates, the team was mindful of its size and time constraints, as well as of the fact that using story points for effort estimation might lead to inaccurate estimates (Zahraoui & Idrissi, 2015).
[bookmark: _Toc101199761]Demo 
The demo will provide a “Lite” version of the full flip card game that partially demonstrates specific requirements. The list of committed demo functionality can be seen in Appendix 6.3.
We will consider the project to be successful if we are to create a demo with all the promised functionalities.
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[bookmark: _Toc101199763]Appendix
[bookmark: _Ref99989540][bookmark: _Toc101199764]Initial Requirements
Table 2 List of customer requirements
	Requirement #
	Requirement

	2
	The U.I. should be usable with 1 hand. 

	8
	The device should be immune from internet attacks or include protection (e.g., virus scanner, firewall) as part of the system software. 

	18
	The device should be controllable via touch, voice, or text/keyboard input.

	22
	Angela is a 35-year-old mum, and she wants the game to keep her son busy

	23
	Glenda is Adam’s grandmother. She wants the game to be educational. 

	24
	A player must be able to create a user profile. 

	26
	Kashif is a 30-year-old dad. He wants the game to be safe. 

	28
	Data must be stored in the most efficient manner possible.

	29
	Data must be searchable and managed as efficiently as possible. 

	30
	Andrew works in a toy shop, and he wants the game to have a unique selling point (USP).



[bookmark: _Ref100824584][bookmark: _Ref100824591][bookmark: _Ref100824598][bookmark: _Ref100824601][bookmark: _Ref100824604][bookmark: _Toc101199765]User Stories Table
As an <Actor>, I/we want <Goal or Objective> so that <Benefit, Result or Reason>

Table 3 Customer requirements
	Story No.
	Actor
	Goal or Objective
	Benefit, Result or Reason

	1
	Child
User
	Use the device with a single hand
	The game can easily be played on a phone interface

	2
	Parent 
	Ensure the device is protected from malicious attack
	The game can be played safely without worry about data security

	3
	Child
	Be able to interact with the game through an interface
	I can make decisions/ choices and engage with the game

	4
	Parent
	Have the game be engaging to a child
	It can keep them occupied while I do other activities

	5
	Guardian
	Have the game provide educational benefit
	The child learns from the game and gains beneficial information from it

	6
	Child
	Be able to have a user profile
	The game information is linked to me and follows my progress

	7
	Parent
	Make sure the game is safe
	The child is not given access to inappropriate information

	8
	Developer
	The data is to be stored in the most efficient way
	The game does not take up unnecessary space and becomes bloated and troublesome on the installed device.

	9
	Developer
	Ensure that data must be able to be searched and managed as efficiently as possible.
	The game is not slowed by data overhead and can perform optimally from a technical standpoint

	10
	Seller
	Provide a game with a USP
	To entices parents/children to want to purchase the game


[bookmark: _TOGAF_Architecture_Development]
[bookmark: _TOGAF_Business_Scenarios][bookmark: _Ref101006182][bookmark: _Ref101006659][bookmark: _Ref101082046][bookmark: _Toc101199766]Demo Functionality
[bookmark: _Ref100960112]Table 4 Demo functionality mapped to requirements
	Requirement #
	Demo functionality

	1
	A mobile (Android) demo will be developed and to be usable with a simple control scheme

	2
	The developed demo will consider relevant vulnerabilities, protections, and good coding practises (e.g clean commenting) within the code.

	3
	The game demo will be accessible and controllable through a mobile interface

	4
	A set of three subject levels will be playable in the demo :
· Country Flags
· Landmarks 
· Dinosaurs

	5
	The demo will contain a child-friendly U.I. and display child-appropriate educational information.

	6
	The demo contains the functionality to create and view user profiles. User profiles will record game progress, and achievements received

	7
	Within the demo, all information will be age-appropriate and vetted before inclusion.

	8
	The demo version is lightweight and will be of indicative size in relation to the actual full game.

	9
	Parents can view the child’s progress through the user profile section within the game demo.

	10
	Gender-neutral educational subjects have been chosen for the demo



[bookmark: _Toc101199767]SCRUM
Scrum is an Agile framework that accommodates frequent changes in business requirements, reducing risks inherent in the software development process (Scrum.org, N.D.). Scrum is based on a relatively light, iterative, incremental core model, with a small team of people as a fundamental unit, known as a Scrum Team. This model, or empirical process as described by Schwaber and Sutherland (2012), is shown below:

[image: Diagram

Description automatically generated]
Figure 5 The Scrum process (Schwaber & Sutherland, 2012)

The Scrum process starts with a Product Vision defined by a Product Owner, who determines the contents of the Product Backlog. In Sprint Planning, the team decides which tasks to complete in the next sprint cycle. During the sprint, the group uses Daily Standups to discuss the direction and progress. At the end of each sprint, Sprint Reviews offer stakeholders an opportunity to provide feedback on the current product iteration. Finally, Sprint Retrospectives are conducted before the next Sprint Planning and are focused on overall workflow enhancements.

[bookmark: _Toc101199768]SMART
Ongoing discussions were had with the customer to liaise and agree on the requirements for the game design. The accepted requirements were then developed using the SMART methodology, making requirements easier to interpret, implement and track to completion (Mannion and Keepence, 1995). 
[image: Shape

Description automatically generated]
Figure 6 SMART definition

Utilising the SMART methodology means every requirement is verified as correct if it meets all the above, e.g., being specific, measurable, attainable, relevant and time-based. 
[bookmark: _Ref101006371][bookmark: _Toc101199769]TOGAF
The Open Group Architecture Framework (“TOGAF”) is a famous enterprise architecture standard used to improve operational efficiency in large-scale companies (Kornyshova & Barrios, 2021). Although TOGAF’s internal consistency has been questioned (Alm & Wibotzki, 2013; Kotusev, 2016), the following concepts are relevant from the project management perspective:
1. TOGAF provides a formal method of deriving technical characteristics from high-level business scenarios. The related conceptual model (Appendix 6.7) was consulted when analysing the scope of individual requirements and their potential technical impact.
2. Requirements management is central to all TOGAF Architecture Development Method (ADM) stages. This emphasises that requirements are not static and are subject to change (Appendix 6.8).
[bookmark: _Ref101005867][bookmark: _Ref101005872][bookmark: _Toc101199770]Gherkin
Although user stories are written in plain English, ambiguity may still arise during their development. Santos & Vilain (2018) therefore encourage using Gherkin statements for user stories because they are unambiguous, usable by non-technical people and verification-agnostic  (Esposito et al., 2018). Figure 4

[image: ]

[bookmark: _Ref99928526]Figure 7 Gherkin statements for customer requirements

[bookmark: _Ref101079811][bookmark: _Toc101199771]TOGAF Business Scenarios
According to The Open Group (2001), Business Scenarios help identify the needs of the business and gain “buy-in” from the key stakeholders involved in a software development project. The overall process of creating a Business Scenario can be seen below:
[image: Diagram

Description automatically generated]
Figure 8 TOGAF Business Scenario creation process

According to the TOGAF 7 specification, a good Business Scenario needs to be SMART, a criterion already referred to in this document.

[bookmark: _Ref101079787][bookmark: _Toc101199772]TOGAF Architecture Development Method
The TOGAF Architecture Development Method (ADM) is a generic architectural development method designed to support most system and organisational requirements that I.T. architects might be dealing with (Reselman, 2020). 
[image: Diagram
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Figure 8 TOGAF Architecture Development Method

While the ADM is not directly applied in our Development Team Project, the conceptual model above provided insight into the link between business requirements and various enterprise architecture processes, such as developing an architecture vision or implementation governance.
Interestingly, the ADM documentation mentions that the preferred way of architecture development is iterative and cyclical and should incorporate frequent validation of results against the original business requirements and other constraints (The Open Group, 2001) – a similar philosophy underpinning most Agile software development frameworks.
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