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[bookmark: _Toc38882789]Chapter 1 Project introduction 

[bookmark: _Toc38882790]1.1 Teaching computer science (Networking focused)

In the modern world computer science is becoming ever more popular with the technological advancements that have been made over the time. As it is growing ever more popular it has become a necessity for school students to undertake the study of computer science. In order to teach students the concept of computer science, lessons will need to be engaging , fun and more importantly will help the students to gain an understanding of computer science [1].  As well as making the lessons fun and engaging it will also be important to make sure the students understand the concept after the lesson has finished. A way to test their understanding will be to separate the tasks between practical and theory. This research will be based around the networking side of computer science. By basing the research around networking, a software called Cisco packet tracer will be needed. Cisco packet tracer is a software designed with the aim of helping people to build and design a network, to create a visual image of the network the individual requires. With this software it is possible to teach theory alongside the practical.

[bookmark: _Toc38882791]1.2 Background

[bookmark: _Toc38882792]Why is this project being carried out? 

This project is being carried out to teach students about networking. This was identified as a suitable project as there is always room for students to have the chance to learn new topics or subjects. By getting the students more involved in networking and teaching them about how it works. This will allow them to deal with networking problems that they may face, or they may be inspired to go into the networking field.

[bookmark: _Toc38882793]How will the project be carried out? 

Below is a visual representation of how the project will be carried out. In this example there are 6 devices that is representing a network topology, each device will be connected to different devices for example 6 is connected to 5 and 5 is connected to 1 e.g. each device will also light up different colours.  The reason they light up different colours is to represent the transfer of packets within the network. 

By having the lights involved it will show whether the packets transfer successfully or not. To go further in detail at the start the devices will have a yellow light, this represents that the packet is static or is in process of sending. If the transfer process was successful, then the colours would change from yellow to green. By changing to green this would show that the packets were sent successfully. On the other hand, if the colour went from yellow to red then this would show that the packet transfer has failed. 

The idea from the example below is to teach networking visually, by having a visual example it will be easier for the students to understand how the network works, as they can visually see what is going on within the network that has been created. 

[image: ]
[bookmark: _Toc38821302][bookmark: _Toc38824667][bookmark: _Toc38832715]Figure 1 Arduino concept
[bookmark: _Toc38882794]Outcome of the project 

The expected outcome of the project is to successfully create and configure the devices that is used for the network topology. Once the devices have been completed, they will then be used in a lesson to teach students about networking visually. 

[bookmark: _Toc38882795]Project solution

During the time of my project a deadly virus called the corona virus has hit the world. This virus has made the project more difficult to be implemented as to implement this project people are needed.

As the project was involving classroom teaching with students it required students to attend the class. To carry out this project different solutions have been considered and will be completed to complete the project on time.

The original idea was to select a classroom at University of wales trinity st David. Due to the virus the university as well as many other organisations and business have been forced into a lockdown to prevent any spreading of the virus. By having a lockdown in the Uk this means that people are only allowed to leave their home for necessary leave. 

To complete this project the two solutions that where reached was to make a video of the teacher teaching and to have an online class over video call on apps such as skype, Microsoft teams e.g.







For the first option the idea is to create a video of the teacher carrying out the by using the power point and the Arduino that has been created. This is a way for the teacher to create their lesson and send it to the students for the students to look at and review. As well as this the teacher can also use this as a self-reflection such as what went well and what can be improved. Although by making a video this means that there will be little to no student interaction. Having this section removed from the lesson can really affect the teaching method that is used. As the teacher will not be able to gather answers from students until the students have watched the teacher’s video and given feedback. 

To combat the problem in solution one, the teacher will look at carrying out an online class. By having an online class, the teacher can carry out the lesson as planned but a suitable time and date will need to be arranged with the students. As due to the lockdown people have been told to stay home, so it is important that the teacher arranges a suitable time and date with the students to carry out the lesson. As well as carrying out the lesson from home the teacher will need to make sure that there are no disturbances at home during the online class, as having disturbances can affect the learning experience for the students. Another problem that has been considered is that the teacher will also need to have a good Wi-Fi connection to ensure the connection is stable and so that the students can follow without any interruptions. 

As for the Arduino led. The teacher will need to make a separate short video of how the Arduino works. This is to ensure that the students can follow the video clearly and understand what is happening with the Arduino as this is a key aspect of the lesson plan. As when the teacher is demonstrating how a network operates this is where the Arduino is crucial so it is vital that the students can see the video clearly and understand what is happening with the Arduino.

[bookmark: _Toc38882796]1.3 Why Arduino?

The reason the use of Arduino was chosen because the equipment is easily accessible as it is provided by the university. As well as this the software required to code an Arduino is free to download from the official Arduino website. By having an ease of access to the hardware and software this was made a viable option to become a part of the project. 

As well as having an ease of access. Arduino was also chosen as this device can be used to teach networking more visually than if packet tracer was being used. The aim of involving the Arduino device is to have it light up and represent a packet transfer over a network. Which can be easily displayed and explained. Whereas with packet tracer it would be a topology diagram of a network. When a lesson is being carried out with practical objects the lesson will automatically become more engaging with the students as it is something they can physically watch and hold. Whereas a packet tracer diagram will be the students just watching a simulation on their pc or will be looking at a diagram from the teacher’s power point.

So, the reason Arduino was chosen is because of its ease access and a way to bring more engagement into the lesson. As if the students were to only have a power point displayed to them, they may feel uninterested or that there is no engagement which may decrease their attention. As well as lesson engagement Arduino is also a chance for the teacher to learn and display anew skill by configuring an Arduino device.

[bookmark: _Toc38882797]1.4 Aim

The aim of this project is to “teach networking and to build up students’ knowledge on networking.”


[bookmark: _Toc38882798]1.5 Objectives
· Build up background knowledge
· Research
· Testing 
· Analyse results 
· Student engagement

[bookmark: _Toc38882799]Build up background knowledge

Building up background knowledge on the selected topic will be essential to carrying out the project successfully. as the project is to teach networking to students, new knowledge will need to be learned through research. 

[bookmark: _Toc38882800]Research

To enhance knowledge on the subject and the topic, research will be carried out to acquire new information as well as learning different approaches to teaching and networking. Completing the relevant research will be key to acquiring new information as well as applying what is learned to the lesson plan to enhance the lesson. research is also important in identifying what is key information that can be added to the lessons to help the students gain new knowledge on networking. 

[bookmark: _Toc38882801]Testing 

The testing methods that will be used will be to test the created devices and ensure they work appropriately before a demonstration is carried out. As the devices are a key part to the lesson as the created devices will help with learning networking visually.

Another method that will be used is a questionnaire. The questionnaire will be looked to use in two ways. The first way will be to gain knowledge on how much students knew about networking before the lesson. Then the second questionnaire will be used for the students to review the lesson. For example, did the students learn anything, did they find the lesson useful etc.

[bookmark: _Toc38882802]





Analyse results

The results that can be analysed will be from the devices and the questionnaires from the lesson.

The first result that can be analysed will be has the devices been configured appropriately as well as did they work as intended. As mentioned, when delivering the lesson, the devices will need to be operating as intended. 

The second set of results that can be analysed will be from the carried-out questionnaires. As 2 questionnaires will be carried the questionnaires are able to be compared from pre class and after the class. As the pre class questionnaire will be asking students questions based on their knowledge of networking going into the class. Then the after-class questionnaire will be based around the lesson, such as a lesson review from the students as well as finding out if the students gained new knowledge. So, the 2 questionnaires can be put together to use for comparison, as the comparison results will determine if the students learned anything or not. 

[bookmark: _Toc38882803]Student engagement

When carrying out a lesson it is important to make the students feel involved. By making the feel students feel involved in the lesson this will have a beneficial impact towards the lesson. Student engagement can be simply asking them questions and getting an answer from them. To giving them a task where they can work in pairs or groups to work together. 

Not only will the students feel involved, but they will also have a good experience of where they can learn from each other or study together. This would increase productivity as at times the teacher will not have time to manage every student. So, as a backup the teacher can ask a student who understands the questions and subjects to help the student who is struggling. 

To emphasise why student engagement is important research shows that “engaging students in the learning process increases their attention and focus,  which will motivate them to practice higher level critical thinking skills and it also will promote a more meaningful learning experience. [2]”  The reason a student turns up to class is to study a subject and to learn to knowledge. A teacher should always look for any opportunity that will be beneficial towards the students learning and student engagement is one of those key opportunities. 













[bookmark: _Toc38882804]Chapter 2
[bookmark: _Toc38882805]2.1 Research introduction

For the research the teacher looked at different learning and teaching styles. How social problems have affected the classroom and any work-related teachings. This research is crucial to getting background into teaching and understanding students. As by completing this research the teacher will have a wider view of what happens within a classroom and how to apply to multiple styles at once. 

[bookmark: _Toc38882806][bookmark: _Hlk34898543]2.2 Understanding different learner styles

Learner styles have a huge impact in the classroom, the learner styles can influence many things such as it can guide how the students learn information , can change the students learning experience as well as altering how the students can recall information or even the level of vocabulary they choose to use [3]. It is important that the teacher take different learning styles into consideration as the teacher will need to keep all the students engaged. By keeping all the students engaged the teacher can ensure that all the students are learning new knowledge as well as enjoying the class. 

[bookmark: _Toc38882807] The 7 learner styles 

[bookmark: _Toc38882808]Visual 

Visual learners usually excel when an image will be represented in front of them [4]. So, for example in the classroom a visual learner could excel at using packet tracer. As packet tracer is a visually based software. It is about placing items in the selected area and connecting each device to make a network. Another way the visual learner could excel by the software is explaining their network design. Once they have been taught the concept of computer networking then a visual learner will excel at explaining their network design, as well as explaining the complexity of their network. Whether it is a WAN, LAN, WLAN. E.G. this will be a key skill when taking networking into consideration as networking can be more understanding with a visual representation.

[bookmark: _Toc38882809]Aural 

An aural learner will excel at listening to sound [4]. For an aural learner to excel at networking, they could make up a rhyme or a networking song that could them to remember the different aspects of networking. Such as the routers, switches, cables, and any other device within a network.

[bookmark: _Toc38882810]Verbal 

Verbal learners are best at verbal instruction and writing [4]. This type of learner would be expected to excel at the theory side of networking but would likely lack in the visual side of networking which has disadvantages and advantages. For example, the verbal learner will likely write down all information based on the concept of networking such as the OSI model which has 7 layers as well as making note of other subjects within networking. As being a verbal learner the disadvantage maybe that the verbal learner may find it hard to visualise the network design. 

[bookmark: _Toc38882811]Logical 

Logical learners will always want to understand the logic behind their subject [4]. Logical learners will often turn out to be engineers, mathematicians or chasing the sciences [4]. A logical learner will be very useful in the networking field, as they will want to study the logic behind the network that is given to them. Such as when they are given a designed network on packet tracer, this individual will look to see how the network will operate successfully, also if there are any errors within the network, they will likely understand on how to correct the error within the network.

[bookmark: _Toc38882812]Social (interpersonal) 

Social learners are the type of learners who work best in a group [4]. In the networking world it is important to have a network of people that can work together. As in networking it can be helpful to work in a group so the students can learn together and help each other. When working in a computer environment working in a group can be helpful especially if the group is diverse for example if the group is made up of 3 people 1 programmer, 1 web design and 1 networker. Then these individuals can work together and can teach each other what they know. So, this type of learner will likely pick up other skills by working in a group. 

[bookmark: _Toc38882813]Solitary 

The solitary student will usually prefer to work alone. This means that this student is less likely to be involved with other students during tasks. While this student can excel at working alone. The teacher will look to encourage this student to work with other students during tasks, as working alone in the classroom can come down to so many factors which is mentioned in the social emotional learning segment. So, to encourage this student in working with other students the teacher will be trying to provide a good environment for the student and give the student more confidence through working with other students. 

[bookmark: _Toc38882814]Physical

“physical learners are known as tactual kinaesthetic learners. Tactual for touch and kinaesthetic for movement. [5]” tactual learners will learn best through the sense of touching items, whereas a kinaesthetic learner will excel at physical activities such as any sport activity. The best learning environment for these types of learners is to give them physical activities rather than activities which involve sitting down such as writing. 
[bookmark: _Hlk34900818]








[bookmark: _Toc38882815]
2.3 How have social, cultural and technology developments affected teaching?

[bookmark: _Toc38882816]Social Emotional learning (SEL)

Within the classroom it is important for the students to have the feeling of self-empowerment to be self-aware and to be confident in the classroom and in themselves [6]. These key factors are important within the classroom, as the teacher can only facilitate and help the students to learn the knowledge. So, it is the student’s responsibility to learn the knowledge. For example, in the classroom the students will need to feel confident to answer any of the teacher’s questions. By being confident in their answers the students are also able to remove the nervous or anxious feeling they may get within the classroom. As in the classroom some students may feel nervous to ask or to answer any questions, which will harm their classroom experience as they will constantly feel nervous within the classroom.

[bookmark: _Toc38882817]Cultural 

In the modern world classrooms have become more cultural through diversity. As in the classroom students will have a different background, race, religion etc. this ensures that anyone can study any subject or topic they wish providing they have the qualifications. 

Culture within the classroom is also a positive way to learn and respect other religions and ethnic groups. As well as this the cultural upbringing of an individual can affect how that individual learns and perceives the world. So, this is not only a way of identifying different individuals, but it is also understanding that individual and how to get the best out of them. Not only is it important to try and get the best out of an individual as a teacher but it is also about understanding the student’s situation and how best the teacher can support that student. For example, the teacher has two different students. The first student has a wealthy upbringing with a religious background and the second student may not be as fortunate and has had a poor upbringing with no religious background. This is an important situation to understand as a teacher because this is where the teacher can learn more about their student for example their mentality towards life, what is their personality? what is their drive and how do they perceive the world? 
 

Here is an example from a book “the geography of thought: how Asians and westerners think differently,” by Richard Nisbett this book compares how Asians and westerners view the world differently. In the book it says that “Asians  see the world in terms of the relationship between things , whereas Americans will see the world trough objects as distinct entities.” [7] from this it is comparing two different races and how the different races view the world, as mentioned Asians will compare the relationship the world has related to the objects. So, this is implying that Asians will believe every object has a purpose for existing, whereas Americans view objects as distinct entities which will imply that objects will have a clear reason for existing. 


Following on from comparing two different races it is important to not stereotype anyone based on their race, religion, or background etc. Stereotyping is a big problem when it comes to comparing individuals based on these factors, as people like to automatically stereotype. The reason this should never be done is because it is discrimination and because even though someone is Asian, they may not see the world through the relationship of objects.

[bookmark: _Toc38882818]Technology 

Technology has greatly improved learning from classroom activities to learning at home. Here are some ways technology as improved learning. 

[bookmark: _Toc38882819]Devices

Over time the classroom has seen many more devices been introduced to aid the teacher with teaching. Some examples would be a whiteboard, projectors, iPad, laptops, pcs etc. each device has its own purpose to be involved within the classroom. 

A white board allows the lecture to display their pc screen through a projector which will then displays the teacher’s pc screen on a whiteboard. This will be seen in every classroom in the modern world as it holds an efficient way for the teacher to display any information they want the whole class to see, as well as deliver a power point to the class or simply aiding the students by providing examples on a board which the whole class can see. 

When it comes to laptops and pcs these are the devices students will use to create documents to complete any assignments they are tasked with. As well as assignments students will also be able to work in groups to create a power point. To complete assignments these devices will also give students access to the internet, where they can learn new information which will aid their work. 


[bookmark: _Toc38882820]How has technology improved teaching from home? 

By having pcs and laptops provides access to the internet through wi-fi. This will open the room to teach from home. This method is usually used through online classes where classes will be taken over video call. Having a video call with a teacher will feel more personal and will students to have more chance to ask questions than if they were in a class with 20 students. 

[bookmark: _Toc38882821]Lesson planning

Most importantly technology has also made it easier for lesson planning and coming up with new ideas for lessons. Technology has allowed teachers and students to create documents through software such as Microsoft word, PowerPoint and Excel etc. by utilising these documents and through internet research the teacher is able to create a lesson plan by creating multiple lesson templates in how the teacher wants to structure the lesson. Another way lesson planning has been improved is that teachers are now able to acquire lesson resources through the internet. These resources can be used to give inspiration to the teacher when creating their lesson plan. 






[bookmark: _Toc38882822]2.4 Teaching styles 

Like learner styles there is a wide range of different teaching styles. Although the teaching and learner role are different the concept of having different styles remains similar. As with teaching each teacher may teach a subject differently to accommodate their teaching strengths. Over time teaching has been affected by different developments such as social, cultural, and technological [6]. These developments have heavily impacted within the classroom as these topics will need to be addressed when teaching is being planned.

[bookmark: _Toc38882823]Authority 

The authority style is mainly used in a lecture or auditorium setting, this style will have the lecturer presenting a power point and the students will listen and take notes [8]. This method is often used at a higher level of education level such as university, this method is useful at university level as classes will be of a high quantity. By classes of being made up of many students, it will be hard for the lecturer to deal with each student individually. As the lecturer may not have time to answer all the questions leading to students contacting them by email. With this style the learning Is more of the learner’s responsibility as they will need to pay attention and note the key information. 

[bookmark: _Toc38882824]Delegator

The delegator style will encourage peer to peer learning, removing them self from the authority position and changing to an observer [8]. This style as mentioned encourages peer to peer learning, so this means that this style will often incorporate group work with the teacher monitoring the groups process. The disadvantage of this style is that the teacher isn’t in a position of authority but is an observer [8].  By being an observer, the teacher will have less input than if the teacher oversaw the group. 

[bookmark: _Toc38882825]Facilitator

The facilitator style will encourage self-learning within the classroom through student to teacher learning [8]. By encouraging self-learning, the teacher will ask students questions about the topic that is being taught. By asking questions and getting the students to answer the questions, the teacher can see that the students are paying attention as well as learning. Whereas if the teacher was giving the students the answers, then the students will not need to pay attention as they already have the answers. Another advantage this method brings is by allowing the student to gain confidence through self-learning, it gives the student more confidence in their learning ability, which is a key factor for the classroom. When the facilitator is planning a class, it is important that the classroom layout is planned to fit the student to teacher interaction [8] to involve all the students in the activity. 

[bookmark: _Toc38882826]Demonstrator

The demonstrator style will combine lectures with other teaching forms such as multimedia presentations, demonstrations and class activities [8]. This style will be beneficial for teaching a topic such as computer networking. As this style involves a practical demonstration or will have class activities based around practical tasks. By having practical tasks and demonstrations the class will be able to follow the teacher and will be able to carry out the practical task. A demonstration is helpful, so students gain a better understanding of a certain topic [8]. As by having demonstration the students can see what Is happening.


[bookmark: _Toc38882827]Hybrid 

The hybrid style is when the teacher incorporates their personality, preferences and interests into their teaching [8]. This method will mainly be beneficial for a 1 to 1 tutoring session. As for the teacher to incorporate their personality and self-interests, the teacher will need to make sure that it matches the students’ needs for learning. As having this style is likely to disrupt the students learning within in a large classroom. On the other hand, for 1 to 1 tutoring this style will suit perfectly, as the teacher to student relationship will need to be friendly and engaging. So, it would be the teacher’s best interest to engage the student in the 1 to 1 tutoring sessions. Another weakness this style brings to the classroom, is that the teacher will look to incorporate different teaching styles within the same lesson or class [8]. This can be a big problem for the students as the teacher will lose the flow of the lesson plan, by losing flow of the lesson plan the students will start to feel uncomfortable which will result in their learning being disturbed.

[bookmark: _Toc38882828]2.5 Work related area

When looking at teaching a subject it is vital to do research on teaching around this subject. This research is crucial when selecting a subject to teach as this can give the teacher an idea of how different methods where used to deliver teachings on the subject. As the chosen field is computer networks, teaching would have drastic changes like technology. The reason for this is because technology has always been advancing new information needs to be learnt about computing and technology. A great example of this is the cisco ccna exam. This exam focuses on learning information about computer networks and protocols, but this exam does not remain the same. The exam and the learning content will be updated as new information is always being released about new technology and computing methods, as well as learning about new technology and different computing methods, teaching has also changed drastically with the aid of technology. As in classrooms they rely heavily on digital devices and resources as this makes teaching easier and able to provide a lot more information than from a single textbook. The main reason for this is that the internet is utilised. The internet is utilised in modern teaching to gather new and old information about the taught subject. 

Through research an article was found called the” peculiarities of teaching information and communication technology as a subject: a study of trainee and new ICT teachers in secondary schools”. By Michael Hammond university of Warwick UK. In a segment of this article there was an interview that was recorded, and this interview focuses on what the person thought about teaching in ICT. It highlights that this person found that there was negativities when it came to teaching ICT such as “ I’ve seen some negative things in IT classes , like students working on tasks unrelated to their lives such as using an internet help sheet , other kids would see this as an opportunity to mess around , therefore destroying their interest in ICT. [9]” from this quote this is what the person gathered from their own experience. Although this is still true today, as the internet has become more open and easily accessible especially within schools. Even though there are internet moderating tools within classrooms it would also feel like you are taking away the student’s internet access which may develop the student to feel forced into the subject. 





When teaching ICT, it is very crucial that the students have a clear understanding of how and why this subject is impacted on their daily lives. Such as before there was not as many devices around as there is now. So, before internet safety and security was an up and coming subject as there where devices around but no applications such as Facebook, my space, YouTube skype etc. whereas now with all these social media applications and online websites which hold key personal information. It is vital that the students have a clear understanding on why they should protect their devices and be careful when entering their information on websites. To follow on this is where the internet safety protocol has become vitals in schools and in learner’s life. As “being online is an integral part of children and young people’s lives. [10]”  when the internet has become an everyday hobby for everyone it is vital to know what dangers exist and how to protect yourself from these dangers. Therefore, when introducing ICT to students they need to be aware of how great the internet is and how to protect themselves and their devices from any viruses. As the internet has become related to their lives when students need to do research for work, play games or online shopping. 

[bookmark: _Toc38882829]Why is IT a practical subject?

ICT as a school subject is considered as a practical subject. There are 4 ways where it is practically used [9]. 

· Hands on
· Educational and career use 
· Cross subject use 
· Everyday use 

[bookmark: _Toc38882830]Hands on 	

In education technology and computing have created a new way for lessons to be delivered and for coursework to be handed in. Using devices for schoolwork such as pcs and laptops have changed how students learn new knowledge, as well as changing how the students will record their new knowledge. By having documents such as word and PowerPoint etc. this has been created for students to record information they have learnt as well as displaying any images or graphs.

By utilising software tools this is where IT classes have become more student controlled and developed a freedom in the work being created. When assigning work, the teacher will have a criteria that needs to be met but each student will have their own way of creating the work. So, this is where the “sense of control” has risen in students when attending IT lessons [9]. By allowing the students to create a document, add in information and editing the document such as the design, graphics, text etc. This gives the student more freedom with the work they are handing in. which will allow the students to feel that the work has become more personal to them as its their own personal work that they have created. 








[bookmark: _Toc38882831]Educational and career use 

Developing a deep understanding in IT of a computer device and how to use certain software would “enhance the students job prospect” [9].  In the modern world it is now essential for students to understand the basics of a computer device. This is due to the fact that they will use a computer in everyday tasks. So practically this subject is crucial to a student’s education and their career path. As after education when a student attempts to find a job it is likely that job will entail the student using a computer device. 

Not only the use of a computer device but if a student can identify a problem with their device, this will show that they have developed a skill where they can identify and fix a problem. When entering an IT specific job, it will require the employee to be able to understand the logistics of their computer system. So, when there is an error they know how to fix or report it. As in an IT specific job they will use specialist software for programming, network management or websites etc, so having knowledge in using specialist software will be key to acquiring an IT specific job. 

[bookmark: _Toc38882832]Cross Subject use 

When using a computer device, it is not only for one purpose it is used for multiple purposes. This is where technology within the classroom has been crucial to deliver lessons in different subjects. As devices are used within the classroom which can then be applied to best suit that lesson. 

A great example can be an art lesson compared with an ICT lesson. So, in the art lesson a computer may be used to create different graphics or to draw an image within a software on the chosen device. Whereas in IT the internet will be utilised to research and find information about technology and then record that information in a document. So practically the same device is being used in 2 different lessons for different purposes. This is where having knowledge on computers and technology can be vital to the learner’s education experience, as technology is not limited to a subject it can be used for multiple subjects. 

[bookmark: _Toc38882833]Everyday use 
When it comes to IT there are devices that the students will use in their everyday life. This can be their mobile phone, laptop, pc or printer etc. Having these devices means that they are connected to the internet through a Wi-Fi connection. Having knowledge about these devices is what can lead the students to having a greater understanding of their devices as well as knowing what dangers exist and how to protect their devices. Through these devices this is where the students will most likely spend their free time in operating their devices at home where it can be their phone for social media browsing, shopping or their pc/ laptop for doing their assignments. It is vital that students are aware what software exists to aid them in their everyday use as well as how to acquire and use software appropriately.

This is where ICT has become a practical part for the students is that they use these devices in their free time. By having some knowledge on these devices, they will be able to take what they have learnt at school and apply it when they get home or in their free time. This is where IT encourages the students to be adventurous with their devices appropriately. For example, they can download and try different software for different tasks. Such as software that allows users to create music, videos, art and more. So, this is a way student can develop an excitement for ICT and that is by applying what they have learnt and adding to their knowledge.
[bookmark: _Toc38882834]2.6 Conclusion

When conducting the research, it was important for the teacher to understand what different learning styles and teaching methods existed. By completing this research, the teacher was able to come up with a lesson plan and his own teaching method that he thinks will work and will get the best out of the students and the lesson. After understanding the students, the next task was for the teacher to understand how these three factors have affected the classroom such as technology, culture and social. Understanding these factors is vital when entering a classroom environment as the classroom needs to be an equal and friendly environment. To conclude the research section, the teacher then looked at related teachings and their review of their own experience. This section was crucial for the teacher as here is where the teacher can learn from their experiences and how to adapt his own style within the classroom.





























[bookmark: _Toc38882835]3. methodology

[bookmark: _Toc38882836]3.1 introduction

This section of the report will look at the methodology of this project. So here is where the teacher will mention how the teacher plans to carry out the lessons, how to acquire the students, how to match the criteria and how testing will be carried out. Each method is crucial to the teacher in delivering a successful lesson as each method will be utilised. 

[bookmark: _Toc38882837]3.2 Time scale 

Within this project there where deadlines to be met and tasks needed to be timed to help the teacher stay on track with completing the tasks before the deadline.  Each task had its own deadline as not all deadlines where not the same and some tasks needed to be completed before moving onto the next task.

Such as the final report deadline is April 27th whereas the interim viva is in January. Having these two deadlines for separate tasks meant that the teacher needed to stay on task and make sure everything was completed on time in order for the hand in date. 

Moving on with the project also relied on progressive tasks. Such as, research needed to be done to find the criteria, then the lesson material was created by using the criteria. Once the lesson materials were created, the questionnaire and quiz could then be produced to gather feedback.

In order to gather feedback and analyse the results the questionnaire and quiz needed to be handed out before and after the lesson was given to analyse results. Once the feedback was gathered the teacher will then be able to analyse and compare results.
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[bookmark: _Toc38821303][bookmark: _Toc38824668][bookmark: _Toc38832716]Figure 2Time scale







[bookmark: _Toc38882838]3.3 Teaching method 

The method that the teacher will utilise will be the delegator method. As this method entails multimedia use and the use of class activities. As the teaching will be carried out to students of secondary school level, this will be the method that these types of students are used to and will feel more comfortable with. This method best suits these level of students as it entails student engagement, as well as the teacher having control over the lesson. As with younger students a university style of teaching will not be very beneficial as they may fail to pay attention. This is a key point when delivering a lesson and that is to capture the student’s attention while also making sure they are absorbing what is being taught. 

The reason for class activities is to make the students feel involved with the lesson and to get the students thinking for themselves by activating prior knowledge. By encouraging the student participation this will make them feel like that it is a good and fun learning experience for them. 

[bookmark: _Toc38882839]How will the lessons be taught?

Firstly, lesson materials will be created. This will be a lesson plan concept and then the actual lesson created which will be from the lesson concept.

So, for the lesson concept this is where the teacher will create a document setting the lesson criteria to follow. This criteria is essential when designing a lesson plan as the lesson plan needs to align with the criteria. This criteria will contain the knowledge that will be taught within the lesson as well as key stages of the lesson.  Each stage will be utilised to deliver a successful lesson. Each stage will ensure that there is teacher to student and student to student engagement. Having these engagements within the lesson is vital for the teacher as the teacher will need to balance the lesson between how much the teacher is involved and how much student to student engagement there is. By following the criteria and knowing each stage of the lesson will help the teacher to balance and time manage the lesson.


[bookmark: _Toc38882840]4 stages of the lesson 

Lead in

The lead in part of the lesson will contain the first 10 -15 minutes of the lesson. This time is key for the teacher to set the mood and objective of the lesson. The lead in should introduce what the lesson will be about, so the students will understand what the topic for that lesson will be and what the aim is. The lead in is also a beneficial way for the teacher to interact with the students. As the lead in can be an activity that will have the teacher to ask students questions based on the topic by using props or by displaying images. as it is the start of the lesson it is crucial for the students to feel engaged and to get their minds working by using this time as a class activity. 




Presentation

The presentation stage of the lesson is where the lesson content is taught this will follow on from the lead in stage. So, the lead in will set the tone off the lesson then the presentation stage will follow up by going more in depth on the lesson topic. This is a way to ensure that there is a clear structure and a pattern to the lesson. 

Practice controlled

The controlled practice will utilise the knowledge learned from the presentation stage and will be applied at this stage of the lesson. This stage will entail the teacher having a class activity for the students and use the knowledge the students have learnt during the presentation stage to answer questions or to complete a task. The key to this stage is this is where the teacher can learn whether the students have learned any new knowledge through the lesson or which student struggled to pick up any knowledge. this part is simply to measure the student’s capability after acquiring the knowledge. this stage is also teacher to student engagement, so this means that the teacher will have more involvement with the students in this stage as the teacher has to ensure the students have been paying attention. 

Practice free 
Lastly comes the practice free stage, this stage will encourage student to student engagement by having this part of the lesson as pair/group work. The teacher views this stage of the lesson as a chance to review what the students have learnt. By setting the students a task that has revolved around the lesson content, then the teacher will ask the students to group up and complete the task. As well as a review of the lesson this is also a good way for the teacher to end the class for the students by having the students using what they have learnt to complete a task without the teachers input and by working with each other. 

[image: ]
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[bookmark: _Toc38821304][bookmark: _Toc38824669][bookmark: _Toc38832717]Figure 3 Lesson2 Concept
[bookmark: _Toc38821305][bookmark: _Toc38824670][bookmark: _Toc38832718]Figure 4 Lesson 1 concept

[bookmark: _Toc38882841]3.4 Acquiring students  

As this project is about teaching networking students are essential as they will attend the class. To acquire students’ different methods will be utilised to try and attract a wide range of students. 

[bookmark: _Toc38882842]Wide range of students

As the lessons will have an element of computer science, the focus is on networking as this is the concentrated topic that was chosen for the lesson. So, it would be essential to attract students who are studying other subjects as well as networking. 

The reason for this is because networking students have been studying networking throughout their education life so they will have background knowledge on the subject. it will be difficult to prove if they have learnt anything new as they should have subject knowledge already. 



Whereas by attracting students who are studying other subjects as programming, web, and any other subjects unrelated to networking this should be a unique experience for them. Not only will it be a chance for them to experience, what networking is like, but the teacher will also be able to analyse if the students’ knowledge on networking has improved. 

[bookmark: _Toc38882843]Methods of acquiring students 

To try and acquire students’, different methods will be carried out such as contacting lectures and students at the university. All these methods will be essential in acquiring students. 

Contacting lectures will be the most important as they already have students who attend their lectures. So, by asking lectures to help promote the class they can inform their students about what will take place. If any students seem interested, then the lecture will be able to contact the teacher with the response form their students. 

As mentioned, university students will be the target. As they can be acquired through lectures, as well as this the lesson content will be aimed for secondary school to college level. The lesson will be carried out with university students to see how the lesson goes and to collect feedback. By collecting feedback on the lesson, the teacher will know how the lesson can be altered for a better learning experience. Plus, being university students, they will be able to offer the best feedback possible as they have had a lot of educational experience. 

[bookmark: _Toc38882844]3.5 Matching the criteria

To create a lesson, plan the teacher will need to look at marking and school criteria. By having looked at a school’s criteria this will allow the lesson planning process to begin. As the teacher will need to base his lesson on a certain topic and decide how the teacher will deliver their teachings. 

When creating the lesson plan the AQA website will be looked at, as AQA sets and marks over half of GCSE and A-levels that are taken within the UK [11]. By looking at this it is clear that this website can be considered when creating the lesson plan, considering they deal with setting and marking exams. This can be vital for the teacher as this will be the base of the lesson planning that the teacher can create the lessons around. As the lessons need to be in line with the curriculum and beneficial for the students. 

The section that will be focused from the website is AQA computer science, as they have worked closely with teachers to develop a new GCSE computer science specification. The specification is aimed at the methodologies of computing. As well as this AQA have also introduced a computing exam which is called computational thinking. This exam is aimed to test the students computing levels as well as being open to everyone [12]. 

[bookmark: _Toc38882845]




3.6 Testing 

As one of the methods is testing this will be key for setting up the lesson for the students to learn new knowledge as well as applying it in real life. For the test it will be based around the lesson the teacher has created. This is a way that the teacher can test to see if the students have learnt anything and to gather additional feedback. The additional feedback can be, how would a different teaching method have helped or simply slowing down when teaching to make sure the students understand what is being taught. 

For the testing stage the teacher has chosen a theoretical test with no coding or programming. The reason for this is that it is important for the students to understand the theory first, as well as this, there are limitations as to what the teacher can do with the lesson. 

The theory test will involve multiple choice questions and an explanation answer. The reason this method is chosen as this is a good way to review the students’ progress after and before the lesson. As different types of students will be attending the lesson such as students who have computing knowledge and some who do not have any computing knowledge.

The reason other testing methods were not chosen is due to the limitation of the classes that will be taken. The aim is to have one to two classes taken. The first one which will focus on introducing computing and the second which will only be networking. Over the course of these two lessons the teacher is aiming for the students to briefly describe how a network is run, what happens over a network such as packet transfers, failed packets e.g. so the main focus is on the student’s theory knowledge. As two lessons will not be enough for the students to successfully connect devices practically themselves. Another reason was due to the limitations of the resources that the teacher can utilise. 

By requiring external resources such as routers, switches, and cabling. This will require a lot more lessons as well as the students developing a deep understanding on how a network is run. By having practical incorporated into the lesson this can take up a huge amount of time.




















[bookmark: _Toc38882846]3.7 Theory of networks

With the lesson the teacher will look to introduce and teach the basics of networking as this class is also aimed for people with no networking background. So, when choosing topics to teach and introduce it is vital to choose the essential ones. As introducing all the topics may fluster the students and may cause them to feel frustrated. 

When looking at the fundamentals of a network it is key that students should know the benefits and risks of a network, as well as the main types of a network which are PAN , LAN , WAN [12]. Understanding what these three types are essential when entering networks. As this will help students learn which type of network is used for different organisations and companies. 

The topics that will be selected are different network types, differences between a wired and wireless network, importance of network security, what defences exist and the importance of them. 

These topics were suggested by the AQA website in its section of Fundamentals of computer networks. As well as this, these are the basics of a network that need to be understood when entering the networking field. As it is important for the students to learn what different networks exist, how they work and how to defend them. As by the students learning this, they can apply knowledge to their defences at home as well as developing a better understanding of how and why they should secure their devices. 

[bookmark: _Toc38884384]Table 1 Lesson criteria
[bookmark: _Toc38882847]Networking lesson criteria table
	Content
	Result

	Computer Network
	Students to define what a network is 

	Personal area network (PAN)
Local area network (LAN)
Wide area Network (WAN)
	Students to understand the different types of networks.

	Understand wireless and wired networks. 
	To briefly describe a wired and wireless network 

	Why it is important to secure your network 
	How to defend and what defences exist 

	Importance of network security 
	To briefly describe why network security is essential



[bookmark: _Toc38882848]3.8 Cyber security 

As well as teaching the students about the basics of networking the teacher will also introduce and educate student on the different types of attacks that may exist. This section should encourage the students to learn about defending against these kinds of attacks and how to avoid running into them. 

Even though some of the protections are as basic as keeping the password secret and not revealing it, it is important to make students aware of different kinds of attacks that may affect their devices. As if the students have no knowledge about any of the attacks then they may fall vulnerable to them. 

Not only will networking be highlighted but it will also be the cyber security aspect and bringing this topic to the student’s attention. As this will help them to protect their devices at home. 

[bookmark: _Toc38882849]3.9 Conclusion

Within methodology the teacher was able to come up with the way the teacher was going to deliver the lessons using his own style and method while applying to the criteria and ensuring the criteria is met.  By looking at the criteria that needs to be met the teacher was able to come up with a way to test the students based on the lesson content provided. 































[bookmark: _Toc38882850]Chapter 4 Design and implementation 

[bookmark: _Toc38882851]4.1 introduction 

Within chapter four the teacher will talk about how he designed his lessons and how implemented them into the classroom. By using the information learned in the previous chapters the teacher was able to use his own teaching method to create lesson materials which were delivered to the students. This section will also cover how the lessons where delivered despite facing circumstances which forced the teacher to alter how the project was going to be delivered.


[bookmark: _Toc38882852]4.2 Lesson design 

When it came to the lesson design and plan the teacher had to involve their own methods and how they would teach the project along with the criteria. The lesson materials where created with Microsoft word and power point. By using these documents, the teacher is able to create drafts and be able to achieve the final version. In the end the teacher decided that two lessons where going to be carried out. The first lesson is introducing computing and technology and the second lesson will be computer networks focused. 

For the first lesson the aim of this lesson was to introduce the students to computing and technology and the various areas within this field. This lesson was used to build up the students’ knowledge on how each field is different and what it is used for. As the level of students is secondary school, they will likely need this introduction to kick start their interest into the computing world. As by knowing that computing is not limited this will help motivate the students at a young age to develop a deep interest in the computing world. 

For the second lesson this was used to go more in depth with computer networks. So, it followed on from the first lesson by going straight into computer networks. The aim for this lesson was to teach the students the basics of networking. This is so they have a basic understanding of what a network consists of, how to define computer networks and what different network types exist. This information is key as the students will be able to apply this to a real-life situation as they will know what different network types exist. 



[bookmark: _Toc38882853]4.3 Lesson structure 

When the lesson structure was being designed the teacher came up with a set of content that could be taught for this project.  During this project the teacher had to decide what is the key points that should be included within the lesson and what can follow on from that in the future. 

The follow up would be lessons that would go into the topics in more detail. As when facing networks students first need to know what a Local Area Network is before moving onto Wide Area Networks. So, when assessing what should be taught it was essential for the teacher to logically select the order of the topics would be taught. As well as providing a structure for the teacher it will also benefit the students by having progressive learning off the topic.

[bookmark: _Toc38882854]4.4 How did it match the criteria?

By doing the research the teacher was able to acquire the criteria for what topics should be taught in networking and what should be the outcome after the lesson. This was key when implementing the lessons as the lessons will need to be beneficial students in order for them to pay attention and to develop an interest. 

Not only did it need to match the curriculum criteria, but the teacher also wanted to ensure that the knowledge being taught was for the students to apply to their everyday life. As knowledge taken from a lesson that can be applied to real life becomes more interesting for the students. As it develops a purpose for them learning this subject. 

[bookmark: _Toc38882855]4.5 How where the classes delivered?

The original idea on how the classes were going to be delivered where to be via a classroom within the university. This method was chosen as it was the most beneficial and it was a way to ensure that there was an efficient learning environment for the students. 

Due to unforeseen circumstances of the coronavirus this meant that the teacher had to rethink on how the class was going to be carried out. The solution that the teacher came up with was that the lessons had to be carried out online. This resulted in the teacher delivering a class over online via Microsoft teams or a skype call as well as creating a video of the teacher going through the lesson.

By having the drastic change of going from a live classroom to an online classroom this meant that the teacher had to revise the lesson content to make sure it would be able to be carried out over an online call or for the students to follow the video the teacher created. 

Creating the video meant that the teacher had to record themselves going through the lesson as if it were a class. This video is what will be used for the lesson content. As the teacher is able to use the video recording as a self-reflection as if the teacher where taking the role of a student. 

[bookmark: _Toc38882856]4.6 How was the Arduino implemented? 

The initial idea was for the Arduino to be used in the live classroom. As the classroom setting had to be altered so did the use of the Arduino device itself. The original idea was when presenting lesson two in a live classroom the Arduino will be displayed and utilised to help explain different stages within a network. As the settings have been changed a separate video will be produced off the teacher displaying and explaining what the Arduino device is trying to display. The reason for this separate video is so that students can get a clear visual idea of what the Arduino is showing as well as making it easier for the students to see and to follow. 

Below is the code that was created for the Arduino to utilise the LED hardware. By having this code, it would allow the Arduino LED hardware to change into three colours. By setting different RGB values to Red, Yellow and green this will allow the LED hardware connected to the Arduino to change to one of these three colours. 
[image: ]
[bookmark: _Toc38832719]Figure 5 Arduino code

Red light – The red light means that there is no connection established
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[bookmark: _Toc38821306][bookmark: _Toc38824671][bookmark: _Toc38832720]Figure 6 Red LED Light

Yellow – A connection is trying to be established
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[bookmark: _Toc38821307][bookmark: _Toc38824672][bookmark: _Toc38832721]Figure 7 Yellow LED Light








Green – A connection has been established successfully
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[bookmark: _Toc38821308][bookmark: _Toc38824673][bookmark: _Toc38832722]Figure 8 Green LED light





























[bookmark: _Toc38882857]Chapter 5 Results

[bookmark: _Toc38882858]5.1 Introduction

This section will have teacher to explain the results he got from the students and whether he met his aims and objectives or failed to meet them.

[bookmark: _Toc38882859]5.2 Quiz

In order to record results anonymously the teacher used google surveys to complete the quiz and questionnaire. By using google surveys this would allow the teacher to gather feedback and results anonymously so no personal information will be recorded.  Below is a screenshot of the quiz that the teacher had the students to complete.
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[bookmark: _Toc38821309][bookmark: _Toc38824674][bookmark: _Toc38832723]Figure 9 Lesson quiz




[bookmark: _Toc38882860]5.3 Quiz results 

Below are the overall results from the quiz that was taken place. From comparing results below this will show whether the students have learnt anything new or not. As well as helping the teacher understand whether his lessons where beneficial or not. 

[bookmark: _Toc38882861]Before lesson 2 

In the below diagram is the students total score that they achieved before the class. By looking at the results below it is clear to see that four of the five students already have knowledge within the networking field.  Whereas one of the students seems to not have done well in the class.  These factors are encouraging for the lesson to go ahead because the students already have some knowledge within networking. For four of the five students this will be crucial for the teacher to assess whether his class can improve the students’ knowledge. 
[bookmark: _Toc38824675][bookmark: _Toc38832724]Figure 10 Before class results











[bookmark: _Toc38821310][bookmark: _Toc38824676][bookmark: _Toc38832725]Figure 11 Before the class results


After the class

So, after the class the same quiz was taken by the students. It is clear to see the difference 
between the students form before and after the class as all the scores have improved. This is key information for the teacher as this has displayed whether his lessons have taught something new to the students. 







Figure 10 After the class



[bookmark: _Toc38882862]5.4 Results comparison

To compare the results fully the teacher will look at the average, median and the range.  

[bookmark: _Toc38882863]Before the class

From the results below it displays that the average score was 26. This is due to two of the five students scoring 25- 26 marks. This is a promising score for the teacher because the students clearly have networking knowledge but there is still room for improvement.  

After the average is looked at the teacher will then look at the median which was also 25 again. Once again this is the most common score among the five students, this is clear for the teacher that there is a way for the scores to improve across the board.

[image: ]Finally, the range is looked at the range is going from the lowest score among the five students which is 15 and the highest is 35. [bookmark: _Toc38832726]Figure 12 Before the class insight



























[bookmark: _Toc38882864]After the class

Once the quiz was resat after the class, the students and the teacher will view the new scores and see if there was an improvement. 

First of all, the teacher can see that among the five students the average has increased by six marks from 26 to 32. By already comparing the average the teacher can see that there has been a drastic increase in the average score among the five students. 

Then the median will be looked at this also increased by six marks as before the class this was also 26 marks. So, by comparing the average and the median already this has shown the teacher that there has been an improvement with the students by taking the class. 

Lastly with the range score the teacher can already see a huge increase with the range score. As before the class was taken the range was from 15 to 35 now the range has been increased by 15 marks which is a huge improvement.
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[bookmark: _Toc38832727]Figure 13 After the class insight

[bookmark: _Toc38882865]5.5 Teacher feedback 

The chart below displays whether the students found the lessons beneficial or not. There were five responses that where recorded and the teacher achieved a 100% in whether the lessons where beneficial to the students. This is key information for the teacher as this display what he taught the students they found it beneficial to them and their daily lives. [image: ]

[bookmark: _Toc38832728]Figure 14 Was the class beneficial?

The next chart that is shown is the students rating on the teacher’s delivery with the lesson. This is essential data for the teacher as this will display what the students thought on the teacher’s delivery on the lessons. The most average score was four with three students choosing this response. This is key for the teacher as this display to the teacher that there is room for improvement on his lesson delivery. 
[image: ]
[bookmark: _Toc38832729]Figure 15 How would you rate the teacher’s delivery?



The final chart that will be shown is asking the students did the teachers lessons capture their interest in the networking field. As displayed, it shows the answers where from maybe and yes. This is a positive sign for the teacher as this shows the teacher that the lessons, he delivered students were able to enjoy and capture an interest in networking. 

[image: ]
[bookmark: _Toc38832730]Figure 16 Has this experience captured your interest in Networking?

[bookmark: _Toc38882866]Chapter 6 Conclusion 

[bookmark: _Toc38882867]6.1 introduction

This chapter will conclude the report, by looking at how the aim and objectives were made, how the criteria was met and how further teachings could be carried out.


[bookmark: _Toc38882868]6.2 Was the aim met?

The aim for this project was to “Teach networking and to build up student’s knowledge on networking” this aim was set by the teacher to give the project a purpose. By comparing the results in chapter five this shows that the aim was met by teaching networking. The results also display that the teacher was able to expand the student’s knowledge on networking. By all the students increasing their test score. 

[bookmark: _Toc38882869]6.3 Was the objectives met?

At the beginning of the project five objectives where set. These five objectives where set to give the teacher a target to meet when creating and delivering the lesson. These objectives were not only for the lesson but used to give the teacher an idea of how to handle this project. 

The 5 objectives where:
· Build up background knowledge 
· Research 
· Testing 
· Analyse results 
· Student engagement

For the first objective of building up background this was essential for the teacher as he had to build up his knowledge in the teaching and networking field. Even though the teacher has experience with teaching, building up the background knowledge was essential. By completing this objective, the teacher achieved knowledge in the relevant areas which would help him to create the lesson materials and deliver a successful lesson with appropriate knowledge.  Which is what was achieved as the teacher designed 2 different lesson materials and successfully delivered them to the students. 

The next objective was research, like background knowledge, essential research was done. Through this research the teacher discovered that there where different learning and teaching styles. Developed an understanding on different factors within the classroom such as social, culture and technology. Understanding how all of these factors affected the classroom was essential for the teacher, by using this research, the teacher was able to design and create lessons that he thinks would be best suited to teach this topic as well as being adaptable to different learning styles that existed. Not only did the teacher adapt to the learning styles but the teacher had to look at the different teaching methods that existed and decide which method would be best suited for this project. 
As the lessons where being created the teacher had to decide how feedback and quiz score was going to be gathered from the students. The method the teacher chose was to use a questionnaire and a quiz. The questionnaire was used to gather feedback from the students based on the lessons they had and if the teacher helped them develop an interest in networking. This questionnaire was essential to the process as this would help the teacher see if the students developed an interest in networking as well as acquiring knowledge. For the quiz, one quiz was designed but the teacher handed the same quiz to the students before and after the lesson. 

By handing the quiz to the students before and after the lesson this allowed the teacher to analyse and compare the quiz results from before and after the lesson. Once both the quizzes were completed the teacher then was able to compare and analyse the scores. The comparison that was achieved was that the teacher helped the students to increase their score from before to after the lesson. This was discussed in chapter five; the results were shown of the five students as well as the average, median and range. By analysing these results, it was shown that the average, median and range had increased from before and after the lesson was taken. These results were used a sign of progress for the teacher that he was able to deliver a successful lesson and improve the student’s knowledge on networking. 

Finally, for student engagement this became a difficult objective to meet for the teacher as the way the lesson was delivered had to be changed. Even though the way the lesson was delivered was changed from a live classroom to an online recording. The recording was completed by the teacher and was sent to the students , even though the way the lesson was delivered was altered the students were still able to learn new knowledge and acquire better scores with the test they were given.  

[bookmark: _Toc38882870]6.4 Criteria matching 

Matching the criteria was essential for the teacher. By doing research the teacher found out that there was a criteria that needed to be met in order to understand networking. This criteria was used to develop the lessons. In the first lesson the teacher used this as an opportunity to introduce computing and technology. In this lesson the teacher covered different aspects of computing such as Programming, Web, Game / Animation, Database and Networking. The teacher thought it was essential to introduce the students to computing and technology first. If the teacher went to deliver networking first, the students wouldn’t have the basic understanding of where networking comes from and what other fields networking operates with. Once the first lesson was delivered and the students had the basic knowledge of the computing field, the teacher then delivered a second lesson which was only based on networking and the basics of a network. In the second lesson this is where the criteria were used, and the teacher was able to help students acquire knowledge on the basics of networking that the students can use in their everyday lives.  This criteria was essential when creating the second as the second lesson had to have knowledge on networking that the students can learn. 











[bookmark: _Toc38882871]6.5 further teachings 

As the project was being carried out the teacher decided that there were more lessons that can be taken place to help the students gain an even better understanding on networking. By using the content that was in lesson two such as different network types, wired and wireless connections etc. The teacher can take this content and turn them into modules by covering more detail about each topic. 

With different Network types the teach can take PAN, LAN and WAN and make each one a module that will cover each of the network type. As in order to expand a network student must know that a WAN requires a LAN network first as a WAN network is made up of multiple LAN connections. Within the network types that is what makes LAN essential is that it comes before WAN and WAN allows a LAN network to scale up. In order for the students to understand how and why a LAN can  scale up they will need to understand the complexity of a LAN network such as what devices it contains , how they are connected and how these devices are configured. Once the students how a LAN Networks and how to design their own LAN network they can then progress onto the WAN Network type. 


Below is a diagram that was produced by the teacher in Cisco packet tracer. This was created to represent a connected LAN and WAN network via the cloud. When looking at further teaching the teacher will be able to use this design and separate it into 3 parts. How a LAN is created, how a WAN is created and then how to connect a WAN and a LAN together as well as how to scale up a LAN Network into a WAN Network.

[image: ]
[bookmark: _Toc38832731]Figure 17 LAN and WAN packet tracer design












[bookmark: _Toc38882872]Chapter 7 Reflection 

[bookmark: _Toc38882873]7.1 introduction 

For the self-reflection this is where the teacher will discuss what he learned going through this process and how this project changed the teachers thought process on teaching, as well as what can be improved if this project was to be retaken or to be taken further.

[bookmark: _Toc38882874]7.2 What was learned?

When the teacher chooses this project, he chose this as he has teaching experience and he wants to go further with teaching beyond this project. Over this project the teacher discovered that there are many ways to conduct himself within the classroom, what factors exist within the classroom and how lessons can be delivered based on different methods. 

During this project important information that the teacher discovered was that there is different learning and teaching methods. Using the knowledge on these methods the teacher was able to successfully deliver lessons on networking, a main point that the teacher discovered was how teachers acquire the criteria that their lessons need to meet. Not only finding the criteria but the importance of a role that a teacher has when teaching students. The role is crucial because the teacher is responsible for the student’s educational experience. This factor was very important to the teacher as he believes the classroom is a practical environment where it encourages everyone’s learning and to be promoted with one another. 

Another factor that was crucial to the teacher, was lesson planning. When the teacher was designing and planning the lessons, he had to consider his method of approach and how that would apply to the different learners within the classroom. This was a challenge for the teacher, but during this process the teacher learnt that when designing a lesson, it should be fun, engaging and educational. Containing these three factors will make the lesson fun and educational for the students. As capturing the students minds and getting them engaged with the lesson was the main priority for the teacher, as he learnt that when students can have fun with a lesson this is when they learn the best and become more productive. 

Another point that was learnt, was learning to understand the target audience. As networking is the chosen topic for teaching. The teacher had to make this topic become fun for his audience by making the topic relatable. For example, the teacher would use online gaming and a home network as an example. This example would engage the students as online gaming is very popular in the modern world and when the students can apply what they learnt from the classroom to their lives the topic will become more interesting to them. This was also a key factor that the teacher had to learn about and how to adapt the teaching method to capture the student’s interest.







[bookmark: _Toc38882875]7.3 How did the project change the teacher?

This project allowed the teacher to use his experience with both networking and teaching to successfully deliver a lesson within this topic. carrying out this allowed the teacher to teach a subject which he has been studying and putting what he has learnt to the test.

Not only was the teacher able to use his experience but he also learnt that using different teaching and learning methods was important when completing this project. This allowed the teacher to try different style and methods as well as gaining experience of teaching a class about a topic which he has learnt at his time in university. 

Coming out of this project the experience of teaching was very valuable as this can be used as important experience for the teacher when considering going into the world of teaching. The experience gained here helped the teacher to understand reaching his target audience and how he can apply himself to different topics if asked to teach them.

Another key point where the teacher changed was deciding the lesson content. This was an essential period for the teacher as he had to pick the way he was going to deliver his lesson and what will his lessons entail.  As when designing the lessons, the teacher had to be aware of the student’s level and what level of content he needs to teach for the students to understand.

The teacher was also able to gain more self-confidence over this project. As it involves teaching a class to students. This was an important factor for the teacher as he is new to the teaching world. By being new this meant that any experience of teaching is valuable and is considered a learning process, through this process valuable experience was gained. 

[bookmark: _Toc38882876]7.4 improving the process

After completing the project, the teacher believes that there were improvements that could be made if he were to take more classes and go further with the project.

The first improvement could be the level of content that was created for the class and the level of detail, as if there were more classes being taken and created then the teacher will need to increase the quality of the content that is provided. Not only will the quality of the content be improved but also the quality of the teaching will also need to be improved. The reason for this is in chapter five, it was clear that the students believed that the teacher could do better and be clearer when delivering the lesson.

Another improvement that can be made is for the teacher to acquire more students. Acquiring more students will allow the teacher to challenge himself with a bigger classroom. More students will be more challenging for the teacher, as he will need to apply to multiple students and make sure that the students are paying attention which becomes more difficult when the class size gets larger. 
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[bookmark: _Toc38882879]Chapter 9 Ethics form

PROJECT RESEARCH Approval Form (Ethics)


Have you considered whether there are any problematic ‘ethical issues’ in your proposed research project?  If not, you really should talk to your Course Tutor or Supervisor to discuss if there are any issues you need to address. 

If you have already completed an ‘Ethics Approval Form’ within your Faculty/School, you do not need to complete this form. However, you haven’t considered the ethics issues in your proposal, you need to complete this form. 

Not all details necessarily apply to your area of study, so you may leave some boxes blank, but do try and complete it as fully as you can. All sections deal with potential ethical issues which need careful consideration before you commence your research, to ensure you deal with them properly (in accordance with the law, for example). You may find it easier to complete the form with assistance from your tutor/supervisor. 


	Name:
	Callum Jones

	Project/Research Title:
	Teaching networking

	Name of Supervisor:
	Dr Kapilan Radhakrishnan

	School/Dept.
	University of wales Trinity St David

	Faculty:
	SA1 campus iq building

	Proposed Start Date:
	10/2020
	End Date:
	6/2020



1. Summary of planned research please indicate briefly below the purpose of your planned project/research, together with your aims, main research questions and research design – you can continue onto a separate sheet if necessary
	
Project 

The project is to deliver a lesson about networking with the aid of an Arduino. 

Research 

Research will be conducted via websites, books. These methods of research will aid in delivering the project.  the researching side of the project will mainly focus on different teaching and learning styles/methods, Schools lesson criteria. 

Firstly, it will be vital to learn about different methods and styles as this will help with delivering a successful and engaging lesson. As each student and teacher is unique so it will be vital to understand what different styles the teacher may cross and how to help best aid the different styles within the classroom. 

Secondly it will be vital for the teacher to research any school criteria they have for computer networks. As this research will become vital when creating and designing the lesson plan. For the lesson to get approved and to be useful it will need to match the school’s criteria for learning objectives.

Aims

The aim is to analyse different teacher and learning styles to deliver a lesson that will teach networking visually. This is the aim of the proposed project.






2. Methodology you need to be clear about the methodology you intend to use in your study; this could include any number of methods, so either tick those shown below (where appropriate) or put the details in the box marked *

	 
	Interviews
	
	Participant Observation
	 
	Use of personal data

	
	
	
	
	
	

	
	Focus groups
	 y
	Questionnaire
	 y
	Literature Review

	
	
	
	
	
	

	y
	Performance
	y
	Presentation
	
	Other (state below) *



	



3. Participants - Does your proposed project/research involve human participants?

	y
	1. Yes, as a primary source*
	
	2. Yes, as a secondary source*
	
	No- go to section 4



*If you have ticked yes, you are likely to need an Advanced CRB check before undertaking your study

If yes, indicate who your participants are:

	
	Early years/Pre-School children
	y
	Adults - give details below

	
	
	

	
	School age children
	
	Vulnerable people - give details below

	
	
	

	
	Young People aged 17-18
	The people that will be included will be students from the university. 


	
	
	

	
	Unknown at this stage
	




4. Other Ethical issues (tick all that may apply to your research)

	
	Administration of drugs incl. alcohol 
	
	Deprivation

	
	
	
	

	
	Unpleasant stimuli in any manner or form
	
	Active deception or withholding information

	
	
	
	

	
	Collection of highly personal information
	
	Payment



5. Are there any ethical concerns other than those listed above?

	Students from the university will be involved as they will be the students of the lesson.  

The concern of this would be student safety and the data protection act. 






6. If there are any ethical concerns, please state how you intend to minimise any risk of harm or distress that could be caused

	Student safety 

To make sure the students are safe a classroom within the university will be used to deliver a lesson. The reason for this is so that the classes will only be taken place within the university. As well as this the classrooms at the university have all the facilities that will be required for delivering the lesson so this will be a great aid to the teacher and the students. 

Data protection act 

For the data protection act no personal information will be collected from the students. The only questionnaire the student will take is class feedback and a quiz will be carried before and after the class to help analyse if the students found the class beneficial or to see if they have gained any new knowledge of networking or how their home network operates.  Any answers from the quiz or the questionnaires will remain confidential even though no personal information will be collected from the quiz and the questionnaire It is important that the feedback and the quiz are used appropriately. 




You should enclose the research proposal form, together with any materials (e.g. questionnaire, interview schedule) when submitting this form to your tutor/supervisor.

Student Signature ___________C.Jones_________________________________Date______28/2/2020_________

**********************************************************************************
Supervisor’s Signature ________________________________________Date_______________

	
	

Ethics clearance given at Faculty Level

	
	

	
	
Clearance not given at Faculty level – forwarded for discussion at the next meeting of the University Ethics Committee.   Details below:

	
	

	Comments:







	
Chair’s Initials
	


	
Date
	



Details on this form will be always be dealt with in accordance with the terms of the Data Protection Act 1998. The completed form will be retained on the student’s file after approval (for audit purposes) and may be forwarded firstly to the Faculty Board and thereafter to the University Ethics Committee for a discussion of the issues highlighted.

Results from before the class




Total	15.00 / 35	25.00 / 35	31.00 / 35	35.00 / 35	1	2	1	1	


Results after the class




Total	30.00 / 35	33.00 / 35	35.00 / 35	2	2	1	
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arduino

lint B pin= o;

int G_pin = 10;

int B_pin = 11;

void setup() {
pinMode (R_pin, OUTEUT);
pinMode (G_pin, OUTEUT);
pinMode (B_pin, OUTEUT);

i

void loop() {
RGB_color (0, 255, 255); // Red represents no network connection
delay(10000);
RGB_color (0, 0, 255); // Yellow represents establishing a network connection
delay(10000);
RGB_color (255, 0, 255); // Green represents a network connection has been established
delay(10000);

void RGB_color(int R_value, int G_value, int B_value)
{
analogWrite (R_pin, R_value);
analogWrite (G_pin, G_value);
analogWrite (B_pin, B_value);
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