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[bookmark: _Toc164774625]1. Introduction
In 2022 Bridgend County Borough Council switched from using CISCO networking hardware after years of service to ARUBA. This was funded by Welsh Government in a bid to increase network speeds and improve overall performance allowing schools to benefit with the ever-growing use of technology in the modern world. 
The upgrade from Cisco to Aruba allowed the Welsh Government to save around £1,000,000 as at the time ARUBA were new on the market and looking to break into it. All the schools now use Aruba kit and have progressed well with the equipment provided.
As the Aruba kit has been a success and the schools are performing well with it, the Welsh Government is now looking into providing external Aruba Access points (Aps) in schools in partnership with BCBC. They have decided that they will install this into one school to see how well it works.
I will be heading the project along with the Data and Network team and also Advanced Satellite Solutions who will be physically installing the AP’s for us to then setup appropriately with the correct firewalls and connections. I have previously been apart of projects of the same nature when installing AP’s to schools and council buildings when needed. Through this experience I have a good understanding of what is needed and what I will need to research to make sure the project is a success.
[bookmark: _Toc164774626]2. Background to the Proposed Research
Having a reliable and high-speed network infrastructure is crucial to support the increasing use of technology in teaching and administrative roles within schools. The example of Bridgend County Borough Council transitioning from Cisco to Aruba networking hardware show the importance of improving and optimising network performance and efficiency. Improving this with external access points further backs that theory.
Switching from Cisco to Aruba has allowed for superior performance, simplified management interfaces and scalability. It has also allowed for enhancement in network capabilities and therefore supports the growing demands of educational technology in schools. Supporting internal and external classrooms around the schools.
Using technology in schools has increased significantly over the past few years and it is going to have even more of an impact in the future due to the way in which the world is taking to technology. Research studies have demonstrated the significant impact networking hardware has on educational outcomes. Making sure that the network is reliable with improved network speeds and connectivity enables teachers to integrate technology more efficiently in lessons. Secondary school teachers were more likely to report that technology saved time when it comes to supporting remote teaching (62%, compared with 55% for primary school teachers).[7]
Cost analysis plays a crucial role in evaluating the feasibility and benefits of different networking hardware options. While initial investment cost may vary, long term savings can be achieved through improved efficiency and reduced overheads. Bridgend Council transition from Cisco to Aruba at the start of this project and it resulted in significant cost savings. It is estimated that the Welsh government will save around £1,000,000 by introducing this project overall. This demonstrates the financial benefits from strategic hardware investments from supported government funding.
Due to the network hardware transitioning from only internal hardware to also external it requires careful planning, technical expertise and stakeholder engagement. The best practices include conducting comprehensive needs assessments, involving end users in decision making processes and making sure communication to all parties is effective throughout. Collaboration with experienced technology partners such as Advanced Satellite Solutions also help to facilitate a smooth project with minimum disruptions.
There are several challenges and considerations even despite the potential benefits. Potential disruptions to the network service during the installation could occur along with compatibility issues with existing infrastructure. Also training requirements for staff members need to be considered. Making sure these challenges are addressed with proactive planning, contingency measures and ongoing support from service providers will help to minimize and limit issues that could affect the network and project. 
In conclusion, the literature review highlights the strategic importance of transitioning network hardware with the installation of external access points to Pencoed Comprehensive. The installation is expected to deliver significant performance improvements and enhanced support for educational outdoor classrooms. Making sure best practices are put in place and addressing potential challenges the project has potential to serve as a model for other organisations undertaking similar work as well as future project for Bridgend County Borough Council. 


[bookmark: _Toc164774627]3. Aims & Objectives

The main aims and objectives are:
· Insert External WiFi access points to allow for outdoor classrooms/working areas.
· Make sure that correct protocols are met when configuring security settings on the AP’s.
· Schools engineer should be able to monitor and manage the network efficiently alongside the BCBC data and network team.
· Allow for scalability and future growth.

[bookmark: _Toc164774628]4. Methodology

[bookmark: _Toc164774629]4.1 Research Methodology
We are going to install external AP’s around areas of the school that have external classrooms. Places such as the outdoor classroom areas, the area in which physical education classes take place and then also areas where afterschool clubs will be held. This will allow staff and students to both benefit from being able to access the internet whilst in an outdoor setting. Staff will be able to take registration and pupils will be able to make use of the devices provided such as iPads and laptops. 
[bookmark: _Toc164774630]4.1.1 Philosophy 
The underlying approach for guiding this project is pragmatism which emphasizes practicality and problem solving. By doing this, the research aims to bring the theoretical knowledge together with the practical application side of it. Maximising the benefits of the installation of the external AP’s.
[bookmark: _Toc164774631]4.1.2 Approach
I will use a mixed methods approach combining qualitative and quantitative methodologies to achieve insights into the installation process. The qualitative component will involve interviews and discussions with school administrators, IT staff, teachers and students. From this I will be able to look at the challenges and outcomes associated with the transition. The quantitative method will involve data collection through surveys and network performance collection such as speeds, connectivity and system uptime. 
[bookmark: _Toc164774632]4.1.3 Strategies
A thorough literature review will be conducted to review existing research, academic and industry reports along with hardware and access point deployment within schools. This will provide a theoretical foundation and help to apply best practices. 
The research will include a case study that focuses on the deployment of Aruba access point deployment in a school in Bridgend Council. It will involve and in-depth examination of the implementation process, challenges encountered, and outcomes achieved. This will give valuable insights into the practical implications that could occur.
Surveys will be sent to stakeholders including, IT staff, school administrators, teachers and students. This will allow us to gather quantitative data on all perceptions and experiences regarding the network hardware and installations.






[bookmark: _Toc164774633]4.1.4 Risks & Limitations
There are several external factors that could prevent the project from being a success. The first is the distance of coverage. The Aruba APs can achieve a maximum aggregate data rate of 3 Gbps. This means it will provide efficient coverage in outside areas. However, as with any Wi-Fi the further away you are from the AP the less signal you will get and due to these being outdoors this can become more prominent. Staff and pupils may find that they only get strong enough Wi-Fi in certain areas of the yard/outdoor classroom. To prevent this from happening we will angle the AP’s to give off the best coverage possible. We will test this once they have been setup to make sure we are getting the best coverage possible. 
Another limitation could be the number of devices connected to the APs could affect the performance of the overall network. It has been known that the more devices connected to one AP the slower it runs due to the amount of traffic. With that being the case, the AP will then be affecting the overall network as it will be trying to manage the extra devices on the network. To overcome this issue we will monitor the amount of devices that are connected to each AP. We will also allow a set number of devices to specific outdoor classrooms meaning there is less chance of an overload of devices on 1 AP. 

[bookmark: _Toc164774634]4.1 5 Ethical Issues
There are several ethical issues that could pose a potential risk. As the AP’s will be outside, they will be accessible to the public in certain areas. This means there is a risk of unwanted people trying to hack or gain access to the AP’s and the network. This could lead to users’ private information, BCBC network and information being accessed if they are not setup with correct firewalls and protection. If it was to happen it would damage BCBC reputation.

[bookmark: _Toc164774635]4.1.6 Validity, Reliability & Generalisability
4.1.6.1 Validity
Yes, I believe this is the best way to investigate as it allows us to get a good understanding of how to approach the project.
4.1.6.2 Reliability
If a different researcher was to investigate the same problem, then they would more than likely get the same results as the project would be run the same whoever or wherever it was being completed.

4.1.6.3 Generalisability
The results will be able to be used for similar organisations. They will be able to use the results to apply it to their methods for the installation of external AP’s.

[bookmark: _Toc164774636]4.1.7 Data Evaluation Methods
4.1.7.1 Data Collection
I plan on collecting data from staff within the school about how they plan to use the external wifi and how it will benefit them. To do this I will create a survey with a number of questions such as, how often they will teach in an outdoor classroom, Will they use it in the winter aswell as summer, How many users will be connecting at the same time. I will also ask what they will be doing on the devices when connected to the network. This will give us a good understanding of what they will use the network for and how often it will be used. I will also ask questions to the school engineers and data and network team to see how they will deal with the extra traffic on the network and use of the AP’s. There is not a specific amount of data needed to collect for this project but the more data collected will give us a better understanding of how it will work and what we need to make sure is in place for it to be a success.
4.1.7.2 Data Evaluation
I will evaluate the data collected and create a spreadsheet to log the information. This will allow me to view the information all in one form. From this I will be able to make calculated decisions on how the project can move forward and what needs to be done to complete it so all users benefit.
[bookmark: _Toc164774637]4.2 Development Methodology 
The main research undertaken will be quantitative research. It will focus on data collection. A variety of people such as school engineers, Data and network team, along with school staff and pupils will be interviewed to get a better understanding of how the project is seen by each person that is using it at different levels. The BCBC networking staff will interview each of the persons involved before the project and then once it has been implemented. This will give them a greater understanding of if the project should be implemented across all the schools in the borough and how beneficial it is. I will also research what external Access Points are the best/most cost effective for the project along with how well they perform.
[bookmark: _Toc164774638]4.2.1 Software Development Methodology OR Other Relevant Major Methodology
As this is the research part of the project, I will not be using a software development methodology, however I will be using the software Airwave. This will allow me to monitor the schools network before the project and make note of the traffic through the school. I will then be able to check this against the network once the project has been completed. It will give a good understanding of how the network is performing.
[bookmark: _Toc164774639]5 Resources and Planning
	
[bookmark: _Toc164774640]5.1 Hardware Resources
The hardware that we will be using in the project will be HPE Aruba AP-575 (RW) - Radio access points. These will be the main devices. We will then link them using weatherproof Cat 5 cabling to link into the switches that are already installed in the school. This will allow us to then connect the new devices and make sure they run properly. Wall mounts will also be used to attach the devices to the buildings. 

[bookmark: _Toc164774641]5.2 Software Resources
We will be using Aruba software AirWave. The version will be 8.3.0.x. This will allow us to setup new AP’s on the system. Monitor each AP and also show traffic travelling through them.

[bookmark: _Toc164774642]5.3 Information Resources
If external data is needed for the project I will speak to the Data and Networking team and they will provide data from previous projects or projects that have been completed by Welsh government that will benefit us.

[bookmark: _Toc164774643]5.4 Human Resources
During the project there will be several staff that will need to provide input. I will be running the project alongside my supervisor. We will need the school’s caretaker to provide access around the school grounds along with access to all of the cab rooms. The schools IT engineer will also be present as they will be looking after the equipment once it has been installed so making sure they are aware of what is happening is important. They will also be able to give us a good understanding of what devices will be connecting to the AP’s in each areas. BCBC data and networking team will also setup the AP’s on the switches and make sure that all firewalls and overall setup is completed properly. They will also be able to provide data that shows how the installation of the new AP’s affects the schools overall network speed and if it has slowed it down or caused any issues.
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Project Overview
Project Title: Installation of ARUBA External Access Points to Pencoed Comprehensive School
Project Manager: Sam Comley
Project Duration: 01st February to June 25th 2024
Project Objectives: Install External Aruba access points to enhance network coverage and performance in outdoor classrooms.
Evaluate the impact of the transition on network performance, usability and educational outcomes.
	Phase 1: Planning and Preparation
	Conduct needs assessment 
	Identify requirements, challenges and stakeholders’ expectations
	1st February to 28th February

	
	Develop Project scope and objectives
	Communicate Project goals, roles and responsibilities 
	1st February to 28th February

	
	Stakeholder Engagement 
	Communicate project goals, roles and responsibilities 
	10th February 

	
	Procurement 
	Acquire necessary hardware, software and resources
	10th February to 28th March

	
	
	
	

	Phase 2: Implementation
	Pilot Deployment
	Install access points at designated school
	May 5th to 7th

	
	Physical Installation
	Coordinate with Satellite Solutions for physical installation
	May 5th to 7th

	
	Configuration and optimization
	Configure access points and establish network 
	May 7th to 11th

	
	Testing and Validation
	Conduct testing to ensure proper functionality and compatibility
	May 11th to 20th

	
	
	
	

	Phase 3: Evaluation and Monitoring 
	Performance Monitoring
	Monitor network performance and signal strength through Airwave software 
	May 20th to June 10th

	
	User Feedback collection
	Administer surveys to stakeholders to gather feedback
	May 20th

	
	Data Analysis
	Analyse qualitative and quantitative data to evaluate the impact of the project.
	June 1st

	
	Identify Area for improvement 
	Identify areas for refinement based on findings from evaluation
	June 2nd to 6th

	
	
	
	

	Phase 4: Documentation and Reporting
	Documentation
	Document project process, configurations and lessons.
	June 6th to June 10th

	
	Report Preparation
	Prepare comprehensive report to summarize project activities and findings
	June 10th to 15th

	
	Presentation
	Deliver presentation to stake holders to share project outcomes
	June 16th
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