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1. [bookmark: _Toc512861109]Statement on Teaching and Learning
Below is a reflection of the authors’ experience as learners and how that has influenced their approach to teaching and supporting students using Graham Gibbs Reflective Cycle [1].

[bookmark: _Toc512861110]Description 
From the time I left comprehensive school until my master level qualification I often found myself in classes where I was the only girl. In the college period of my learning, I found I was the only girl in the class for the first few years. I changed my career path and found myself as one of two girls in a computing class but still outnumbered by boys. When I reached university level I was back to being the only girl in the class again. This male-dominated class did affect my learning as I was the showcase in some sense as I was the only girl. My lecturers were all male I had one female lecture for one hour a week in my second year but only for one semester. 

[bookmark: _Hlk512692765][bookmark: _Toc512861111]Feelings 
The attention I got from being the only girl meant I was a showcase always put on show or referred too. The academic staff I didn’t know knew who I was, yet I had never met them before but being the only girl on the class meant they knew who I was. I often found in class that the male lecturers would make a point of pointing out I was the only girl which irritated me as I just wanted to be a student in the class, gender put aside we are all students it shouldn’t matter if I was female. Being surrounded by that much testosterone meant I had to put on a brave face and not appear weak which meant I would avoid asking for help when I needed as if I did the boys in class would make a point of bringing that up later. The lecturers never asked privately if I really needed help they took what was said in class at face value even when my grades which were not spectacular showed I was not a brilliant student but just below average. It was as if they didn’t know how to deal with me so let me slide along as I wasn’t failing but coping, coping meant I could still be used as a display model for my degree. 

[bookmark: _Toc512861112]Evaluation  
At the time of my degree, I didn’t understand how it was affecting me. Since graduating from my degree and then joining the masters class where the girls outnumbered the boys I understand how that male-dominated atmosphere affected me. It also helped in the master’s class I had a male friend in the class who knew me from college and understood me and stuck by me as I suddenly found myself surround by gossiping girls. Another bonus of the masters was I had all but one female lecturer which made an enormous difference in my attitude, attention and the support I received. 

[bookmark: _Toc512861113]Analysis 
I can’t just place the blame on the lecturers and their lack of support as I could have tried asking for help. Looking back now I can see where and when I grew less confident in myself and created a false positive attitude. In general, I am a happy bouncy person but that does help me cover the fact I get nervous when surround by unfamiliar surroundings or unsure of myself. If I know at least one person in the room I can be myself or I know someone I can speak too and ask questions too. The masters class opened my eyes, I could see a feminist side to the academic style and support. The female lectures constantly checked if things were understood and if I didn’t reply they noticed and even when I did reply that I did understand they wanted proof of that, they even a few times asked me privately how I was doing. The simple almost motherly attention meant the world to me and gave me back my confidence in myself as my master’s grade was much better than my degree grade. During the master’s qualification, I also saw more interaction with other classes as my degree course was closed off and kept distant from other streams, this more unobstructed view of the department and other students allowed me to fully see what was about and who was about. This is when I first really understood the department and the lecturing staff associated with it and even met ones I had never met before. 

[bookmark: _Toc512861114]Conclusion 
I fully believe the male lecturing staff had no real understanding of what it was like being the only girl in the class. They are much better now but still lack some understand but then I could say that is a typical male trait they don’t understand or deal with feelings. When I look back at the two stages of my education the degree period is cold, it lacked in support, communication, friendliness. Whilst I did make friends with those in my class our class was always shielded away from other streams so the friends I had were all male. The masters I see as warm and happy, this is by far the best time I had in education and I still speak and meet up with the friends I made in that class. I learnt more from the positive warm atmosphere of the masters then I ever did in my cold degree. When you teach, your own attitudes can affect it, and this was shown by lectures who didn’t really care if we understand what was being said, if we didn’t understand then that was our problem, not theirs, they did their job by creating and taking through the power point anything else is not their problem. 

[bookmark: _Toc512861115]Action plan 
Working for student services means I meet a lot of the students and I speak to them I find out if they are struggling and in what area that may be from academic life to general social and fitting in. I also speak to the lectures and find out from their point of view that they think and if I have any concerns about a student. I honestly think if I had had an academic or supporter female presence in my degree it would have been different. My experience from my degree and masters has shown me how a teaching style and attitude can affect a student, I refuse to rush teaching if the students don’t understand what I’m saying then it’s my problem I am the one delivering it, so I need to find a way to explain it to them. Carrying on and not confirming if the student has understood what you are trying to teach is the same and ignoring the students from my point of view. If your students don’t understand you, then you’re not teaching them. I believe a friendly class atmosphere where failure is not even discussed and offering to repeat some teaching is the best approach to avoid the cold scenario of my degree.







[bookmark: _Hlk512095786][bookmark: _Toc512861116]Micro Teaching Session Reflection
A 10-minute microteaching session was presented to the course peers, following is a reflection of that session. 

[bookmark: _Toc512861117]Introduction
The biggest issue when designing this presentation was the audience knowledge as it was of a non-computing background (V1 [2]). Due to the audience having a lack of common computing terms it was decided to introduce them at a basic level and explain them to ensure that any further content would be understood (A1, K1, K2 [2]). The topic chosen for the micro-teach was Databases as it is the core knowledge for how information is stored and used [3] [4]. Having  taught, observed and supported students in several database modules, the general knowledge of how to present the content and how the student react to that content, and also how the lecturer dealt with content gave a steady foundation for this presentation (A2, A4, K2, K3, K5, K6 [2]) [5] . The tools selected to presents the content was Microsoft PowerPoint due to its simplicity in controls and variety of tools for supporting materials (K4, A1 [2]) [6]. This topic is best taught using images to show the relationship types using words can be lengthy and not convey the correct meanings (A1, K1, K2, K3, K4 [2]). 

[bookmark: _Toc512861118]Presentation 
Database is a subject that is introduced to all first-year computing students, the knowledge learnt here is then used in almost every other module taught in computing (K2, K3 [2]). The presentation began nervously, the environment was slightly off-putting as it wasn’t a lecture room but an open plan workspace/office. A small audience in a large room was very off-putting but after a few slides it eased up as the enthusiasm for the topic overtook the nervousness. The question “okay?” was spoken quite a few times to ensure that the audience understood the content, short pauses and eye contact was also done at the end of a slide to gauge the students reaction to the content and giving the student an opportunity to ask questions (A3, K5 [2]). Diagrams were included in the presentation to demonstrate the meaning of words, this seemed to help the audience grasp the new concepts and their meanings. Overall the presentation was completed in the allotted time and the audience seemed to still be interested in the topic (K5 [2]). 

[bookmark: _Toc512861119]Reflection
After the presentation, the feedback was positive except for the nervousness. The audience seemed to understand the content which was the main goal of the presentation but they also seemed to enjoy the way in which the data was presented. A general comment was the speed of the spoken words, being from Wales it is naturally fast but an effort must now be put in place to slow down and to pronounce particular words without a Welsh accent, this would be most beneficial to student that have English as a second language (V1 [2]). A copy of the presentation slides can be found in Appendix A - Micro Teach Presentation. 


[bookmark: _Toc512861120]Teaching Observations
The following Observations were of lectures delivered to students at the University of Wales Trinity Saint David in the School of Applied Computing (SOAC) [7]. The first observation was done by the author of a lecture, the second and third observation were of the author teaching and observed by Valerie Harding the Student Services Learning Support Coordinator for the Faculty of Architecture, Computing and Engineering. 

0.1. [bookmark: _Toc512861121]Teaching Observation 1 - Observation of Lecturer Nicola Whitehead 
The student present for this observation were from two different streams of courses within SOAC [7]. The two groups were Networking students and Business Information Technology students. The lecture being taught was Research Methods which all second-year students on a bachelor or ingratiated master are required to do. This lecture was based on Project Planning which is a required section in their Project Proposal assignment and in preparation for their third-year Major Project. The students had no prior knowledge of this subject in this context before this lecture. The observation sheet completed for this observation can be located in Appendix B  

[bookmark: _Toc512861122]Delivery and Content 
The lecturer was Nicola Whitehead is a senior lecturer in SOAC, she has taught this module for the last two years (K2, V4 [2]). The main material content for this lecture was PowerPoint slides produced by the lecturer (K4, A1 [2]). The lecture started off staggered as the Business Information Technology students arrived late and were walking into the lecture room one by one after the lecture had already started. The lecturer paused to allow them to sit down then continued from the point she paused. These small disruptions caused a bump in the steady pace the lecture had started with.  The lecturer didn’t react to the late student as this lecture was in the second semester of the year and those students were known for arriving late or not at all (V2 [2]). 
The lecture was structured so that information was delivered to the students then an activity was introduced to complete based on the content that was just delivered, this style incorporates visual learners, auditory learns and Kinaesthetic learners, a student can have a mixture of these styles the lecture must address the variety and attempt to use all of them to aid in the learning of all the student and not just the students that learn with one style [8] (K2, K3, K4, A4, A5, V1, V3 [2]). After the activity was completed more content was introduced on PowerPoint slides and another activity was completed again this second activity built on the knowledge and content that was delivered in the first section and the second section. These activities can serve three purposes, the first purpose it allows for the changing of the learning style from visual and auditory and into Kinaesthetic which is the act of learning by doing [9]. The second is that it allows the lecture to see if the student has understood the content that was just delivered and if not then assisting them in the activity can ensure they are prepared to continue onto the next section(K5, K6, A3 [2]). The student may have the capability of completing the task but does not wish too or has a lack of interest in the topic when this occurs we attempt to convey the usefulness of the subject for future use and the benefits of it [10]. The third is simply for a change of pace. 
The material content ranged from text with bullet points and sentences to images and diagrams. With this particular subject, the use of images and diagrams helped by visually showing them the planning of a project and the phases of the development (K3 [2]). The Network students were fully engaged and interacting with the content, the variety of questions asked was wide and relevant, there were a couple humorous questions that made the class laugh this reinforced the interaction between the lecturer and students (A2, K6 [2]). The lecturer had the habit of walking an area when talking this seemed to be to allow her to make eye contact with all the students at various point throughout the lecture. When questions were asked by the students the lecture did not simply dismiss them or carry on she would pause if they asked during a PowerPoint slide and if possible answer or ask the student to wait a minute (V1, V2 [2]). The way in which the lecturer answered clearly showed her knowledge in the subject area. The lecturer could spontaneously fit the content into a form that suited that students stream. When the author questioned the lecturer after the lecture about this she replied that was all from experience of either the computing industry or from education as a lecturer and student [8]. 
The lecturer pace was constant until near the end of the lecture, the lecturer would pause between PowerPoint slides only for a few seconds but that was enough time that if a student wanted to ask a question it was possible without interrupting the lecturer when they were talking. Towards the end of the lecture, the pace did increase slightly due to the time constraints of the lecture and the need to complete the delivery of the material before the end of the lecture. The reason for this pace was due to the sheer number of questions asked by the students until this year this lecture was done in a two-hour slot with a tutorial at the end but due to timetabling constraints this year the lecture was slimmed down to a one-hour slot. The lecturer removed the tutorial from the lecture but told students to complete it on their own time. The lecture remarked at the end it would be difficult to remove any content from the lecture without it drastically missing key points and it was limited to only one lecture session due to the course design.

[bookmark: _Toc512861123]Reflection 
The arrival of the late students could have had several outcomes, the first they could have been denied access to the lecture room for as their lateness could disturb the class, the lecturer could have said something to them during or at end of the lecture, they could have caused more of a disturbance to the class if a lack of seating was an issue. None of these outcomes occurred due to the lecturer having a calm and collected and almost resigned attitude to the lateness, the students are adults and therefore they are responsible for the own timekeeping. The Business Information Technology course is the least computing course available from SOAC and the students that seem to be drawn to that course from personal observation do not seem interested in computing subject and therefore do not put much effort in attending class or engaging in class either.
A suggestion for improvement was to include a brief overview at the start of the lecture. This idea was based on the questions asked by students as some of the answers were on the next few slides. The students were unaware of the next topic, they were just simply just thinking one step ahead. A brief overview at the start would allow the students to see the content headings and perhaps then avoid not ask questions before the content is covered. 

0.2. [bookmark: _Toc512861124]Teaching Observation 2 - Observation of Kimberley Jenkins 1
This observation was done in the capacity of a one to one Student Services Support Lecture. The student was a first-year student in SOAC on the degree of Business Information Technology. The topic for this lecture was Number Systems, this a core topic within the Module of Computer Architecture.  The student background knowledge of the topic was that of one lecture with the main tutor for the Module with other members of the class. The student found it difficult to comprehend that topic as the student is Dyslexia and Dyscalculia [11] [12] (V1 [2]).  Supporting a student on a one to one bases allows you to fine tailor the lecture to suit their learning style, the learning style of a student is the way in which they think, process and understand the information [13]. The observation sheet completed for this observation can be located in Appendix C.  

[bookmark: _Toc512861125]Delivery and Content
The lesson plan was produced using the guidelines from ESDGC (Education for sustainable development and global citizenship [14]. The ESDGC is a set of guidelines produced by the Welsh government to give learns at all stages of education an understanding of the impact their choices have on people, the environment and the economy [15] (V2, V4, K6 [2]). The lesson plan was based on a group lecture and estimated time of completion was 30 minutes but having supported the student and knowing the student difficulties it was expected that the time would be more, to allow for this an hour was allocated for this session.
The lecture material was untested with students and therefore made the author nervous at the beginning, her own fear of not having all the content needed or forgetting the material. When students are in one to one lecture it can be daunting if you are unfamiliar or uncomfortable, the lecturer can see that you are not engaged as there is no hiding place in a one to one lecture. Therefore, it is paramount to assure the student and make them comfortable to talk and ask questions, using positive comments and in turn asking the student simple questions creates a more relaxed atmosphere (A4, V1 [2]). 
The student dyslexia meant that they had problems with working memory and processing the information given to them. To help with the memory recapping and asking questions of things content already covered to ensure the information was being retained and understood (K5 [2]). The activities sheets used were designed to cover the content covered up to that point of the lecture, the student would attempt these with pen and paper, all the material was printed off beforehand and given to the student as and when needed with an explanation of what it was and how they could use it. To assist the students’ Dyscalculia a calculator was supplied but the numbers were deliberately kept simple and the example workings that was just walked through was shown on the projector for reference. Once the activity had been attempted or completed then the answer was given, this reinforced the learning by instant gratification or the answer was incorrect, and this was discussed on where the student went wrong. The choice of this instant gratification is Game Based and helps motivates the student, motivation is key when a student is working on a topic they find extremely difficult [16] (K2, K3, K5, A1, A2 [2]). The activity sheets also allowed for the student to be informally assessed as the lecture proceed if the students appeared to be doing poorly this can be dealt with in the next lecture or simply by recapping of the material and asking them what points they do not comprehend [17] [18] [19]. 

[bookmark: _Toc512861126]Reflection
Based on the feedback from the student and the observer the lecture was a success. The student learnt the material and now feels more confident in asking the support worker to assist in recapping of lecture material (V2 [2]). Based on the observer comments the rapport with the student was positive with a can-do attitude. Suggestion from the observer was to allow for more time for the students in task and activities. The observer suggested that author slow down the pace slightly, this was noted by the author at the time and it continues to be a struggle but a priority for the future. Another suggestion from the observer was the use of flagging for aim and objectives so that the learner can assess their own learning, this will be researched and investigated for future use. 

0.3. [bookmark: _Toc512861127]Teaching Observation 3 - Observation of Kimberley Jenkins 2
This lecture was delivered to a small class of Software Engineering students from the School of Applied Computing. The level of the students were level 4 also known as first year students. The topic was Logic Gates this is a base lecture that must be taught before the students can be taught Number Systems (K1, K2 [2]). The lecture plan timed this lecture to take twenty-one minutes with a lecture given first with all the content need to answer the activity sheet that is the second half of the lecture (A1 [2]). This topic is a fundamental topic for the explanation of computers and electronics and thus required to be studied by computing students. The observation sheet completed for this observation can be located in Appendix E.  

[bookmark: _Toc512861128]Delivery and Content 
As with the previous lecture, the lecture was planned using the ESDGC (Education for sustainable development and global citizenship guidelines [14] (V4 [2]). The lecture began with a recap of the material covered in last lecture, questions were asked by the author to the students to assess the knowledge retained by the students. Once the recap was complete the lecture began, the tolls of use were PowerPoint to display the PowerPoint slides, pen and paper for the activities. The PowerPoint tool was used for its use to display the content whilst the activity sheets using pen and paper were used as a form of informal assessment [16] [6] [17] [18] [19] (K4, K5 [2]). The PowerPoint slides were placed on the computer student sat for this allowed them to enter their own notes in the lecture note section of the slides and also to alter the slides to their own needs. The student were given opportunities to ask questions as this lecture was designed with the intent for class interaction. The topic can be dull if just lectured at the student the class interaction allowed for a freer style and was a form of informal assessment. This type of class interaction can boost motivation in the students as they can hear what questions other students are asking, the author has heard several lecturers in SOAC say to students that questions are welcomed as if one student is thinking it then there may be more. This approach is appealing to the author as it also generates a more positive and relaxed learning environment and positive interaction between the lecturer and students (K4, K6, V1, V2 [2]). 

[bookmark: _Toc512861129]Reflection
The feedback from the student was positive they enjoyed the activity sheet; some student completed the tasks more quickly and therefore some spontaneous task were generated and given to those students this allowed the slower students to work on the activities, this ensured all the student at least completed the tasks [19](K5, A1, A2, A3, V1 [2]) . The activity sheets were printed out and given to the students along with the lecture material this allowed the student to check their understanding of the topic when competing the activity sheet. The observer commented on the positive learning environment the author strives to encourage in all her lectures. The observer suggestion was to attempt to incorporate some multi-sensory techniques and aids into the lecture this will research and attempted in the Teaching Intervention. 


[bookmark: _Hlk512767001][bookmark: _Toc512861130]Teaching Intervention Cycle
Below is a reflection of a teaching Intervention performed by the author (K6 [2]). The pre-intervention lecture was performed on Computer Games Development stream whilst the Intervention was performed on Electronics stream. When you are designing material for a lecture thought must be put into the student who will use those resources (K2, K3, A1 [2]). There are several things to consider these are education, culture, social background, experience, potential disabilities (V4 [2]). These are known as anticipatory needs they require you to anticipate the needs of the students [20]. This teaching intervention will use the Action Research Process as its base [21]. The action research process has 5 main steps these are:

The original Action Research Process Step 5 was Outcome Assessment but due to this being an Intervention for one lecture, this was altered to Evaluating Action. Gaining feedback from student and self-evaluating the lecture will produce a summary of if the intervention was success or failure or a combination of both, areas to avoid or enhance and focus on (V3, A4 [2]).
To act on this Intervention Action Research Process, the pre-intervention lecture material was delivered to a group of students and then feedback also known as data collection was received from that group of students based that lecture that was delivered then teaching methods were selected that fit the lecture content, lecture time constraint and the student knowledge and experience (K2, K3, K5, K6, A3 [2]). The lecture material was then designed and created and then delivered to another group of students (K1, A1 [2]). After the lecture, feedback was collected from the students and based on that student feedback and self-evaluation of the lecture an evaluation of the intervention took place (K5 [2]).

0.4. [bookmark: _Toc512861131]Pre-Intervention Lecture
This lecture was delivered to a small group of Games Development students. The topic of the lecture was Logic Gates, the lecture material used for this lecture can be located in Appendix F this lecture has been delivered to several students since its creation (K1, K2, A1, A2 [2]). The reason for this is that the topic is a fundamental to the module Computer Architecture and therefore all computing students must know this material. The material includes activity sheets, this was incorporated into the lecture as a form of informal assessment [18]. The lecture was planned to a total time of twenty-one minutes, ten minutes was allocated to the PowerPoints slides and ten minutes to the activity sheet and one minute for a summary at the end. The lecture was a success by the verbal feedback given at the end of the lecture from the students, there we a few complaints when the students found out they would need a pen to fill in the activity sheets (A3 [2]). This lecture does work, and the students do learn the content, but it can be improved. 

0. [bookmark: _Toc512861132]Intervention Lecture
The intervention lecture was delivered to the first year Electronics students. The reason for this was that the electronic student would require this knowledge for the rest of their course whilst other stream students could forget this knowledge (K2 [2]). 

[bookmark: _Toc512861133]Issue Identification
This step in the Action Research Process is the identification of issues. These issues can be thoughts the lectures has on the subject to improve or feedback from the students. Issue can also be a new intake of student with disabilities such as hard of hearing students, if all the material content is verbal this is disadvantage to the student thus the material could should be redesigned to include these student (K2,K3, K4, V1, A1 [2]). Based on the feedback from the students in the pre-intervention lecture their issue was they complained about using a pen and paper, this is a fair comment seeing as they are in a computing department. The issue from the lecturer was that the content would not be challenging enough for the electronic students (K3 [2]). 

[bookmark: _Toc512861134]Data Collection
This step in the Action Research Process is data collection, data is collected on ‘If this is an Issue’ and if so are there any other methods that can be used in future lectures. There are several ways in which the lecture can be delivered [22]. it can be delivered as an Oral Essay type lecture; the Expository Lecture type style is an extended Oral Essay lectures but differs by being less ridged and structured. Problem-centred lecture is a lecture where the students lead through a problem step by step. Lecture Discussion type lecture is as it names states a discussion in class around key point. The final style lecture is lecture-demonstration style, this as its name state a lecture with some information or recap is delivered then a demonstration using the knowledge from the lecture. The student influences the style of lecture especially in higher education due to the variety of student that can attend (K4, V2 [2]). 
The author background and current employment is within student services therefore when considering the style, the author prefers to go with a lecture-demonstration when possible. This opinion is based on the experience gained from working in student services and also from observing a wide variety of lectures in SOAC for the last 3 years as a notetaker [7] [23](K5 [2]). This style of lecture covers both areas the knowledge of the topic along with a practical element. This practical element may not be a demonstration but an activity sheet or some other form of activity. This style of lecture also benefits student services students such as if a hard of hearing or deaf student attended the class having some lecturing then a demonstration allows that student to see and do what they have learnt and any misunderstanding that can occur from just listening can be rectified immediately (K2, K3, K4, V1, V2, A2,A4 [2]). 

[bookmark: _Toc512861135]Action Planning
Based on the steps Issue Identification and Data Collection this step shall research methods to present the data in a lecture-demonstration style of lecture. When planning a lecture there are a few factors to be considered the availability of resources, students, the subject content and curriculum requirements [24] (K1, A1 [2]). The allocated time for the lecture was one hour, the pre-Intervention plan was twenty-one minutes the Intervention lecture would be slightly longer due to extra material. The structure of the lecture will be a PowerPoint presentation with lecture content that is then is enforced by an activity via online learning which incorporates some assessment method (K4 [2]). Assessments can be a daunting experience for student and the lecturer staff that must create them. 
“Assessments often engenders strong emotions” [25]
Assessments can be done in a variety of methods such as assignment, exams or presentations. They can destroy a student and the lecturer who spend endless hours marking the assessments. The modern age with the development of the internet and technology have allowed the assessments to be plagiarized at an increasing rate due to the availably of information [25]. Exams were considered as a solution to plagiarism but with the advancement in technology such as the size and capability of devices it is getting harder to identify when a student is using such means (K3, K5, K6 V4, A5 [2]). Assessment can be considered to only occur at the end of a module, but they can also occur in the Lecture. A group of educators have coined the phrased ‘Learning -Oriented Assessment’ [25]. This method of assessment is not an original approach but what their framework focuses on is designing a task that leads to learning, students are evaluating their own work and the feedback is forward facing. Forward facing feedback is feedback that allows the student to act on it in the present or in the future [25]. In some assessments the feedback is delivered after the assessment is submitted this backwards facing as it is looking at the past, what marks that were achieved and what work was done. Backward facing feedback is valuable but for some course they have one assessment at the end of a module and then that module is complete, the feedback is only useful to those that take it and act on it [26] (K2, K3, K4, K5, K6, A3 [2]). Based on the research on assessment and the feedback from the pre-intervention lecture the students found the activity sheets fun and educational. Therefore, the intervention will incorporate some form of activity sheets, but these will be enhanced with the use of technology. 
The students are familiar with online learning as the University uses Moodle which a virtual learning Environment [27]. This is a valuable tool for both staff and student as if either is sick and unable to attend a lecture then the material can be placed online for independent learning [28]. There are benefits to using technology to enhance learning, the main benefit is accessibility this can benefit students with disabilities, student motivation, student autonomy and finally some course and material require the use of online and digital material [29] (K4 [2]). The choice of using online content was developed from the feedback given by the pre-Intervention students. Online learning can assist the learning process in that the content is available when the lecture is not available. There is an increase in the number of courses that are available online for students to complete [30]. Online learning can allow the lecturer to develop material quickly and easily using a variety of tools. The online learning tools can allow you to build a group area for your class to exchange ideas, submit small section of work then build together to create the final work, experimental learning and simulation learning, these are only a few the variety tools available to the lecture is vast [30] (K2, K4, K6, A1, A4 [2]). 
Based on that research, student feedback and the topic, a discussion occurred between the author and a senior SOAC lecture on online learning tools. Due the sheer number of tools and websites available the author wanted the opinion of an experienced lecture. The discussion was very short as after the author explained the situation and the requirements the immediate response was to look at Quizlet [31].  Quizlet is a website that allows students and teachers to create an interactive learning experience, it was developed 10 years ago and continues to be improved and developed. The website allows a user to either create their own study set or search for study sets created by others. For the intervention the author created a class that was private and then created a study set with the content material from the lecture which the student then learns in a variety of ways. The tool allowed the students to view the material as flash cards and games [16]. This tool allowed for the learning of material was facts with definitions that were matched but a need for a more interactive method for some of the lecture content (K1, K2, K4, A1, A2, A4 [2]). The more interaction tool came in the from of a simulator, the students for this intervention would have had an introduction to simulators in other lectures and would be familiar with the concept and principles of it (K3 [2]). 
The online learning simulator tools used was called Logicly [32]. The software is built in a browser allowing you to use it as a webpage, there is an option to download the free trial of the software, but this was not need as the free version supplied all the capability need for students at this stage (K4, A2 [2]). The simulator allowed the students to select tools from the tool box and connect them and generate a circuit. The online learning tools chosen are all free for students to use and are available outside of the university, the tools allows for the learning to occur outside of the classroom and at a pace set by the student, this also promotes independent learning which is requirement in higher education [33] [28].
Virtual learning does have its limitations as with all teaching tools do. When creating or using virtual learning tools some consideration should be applied [34]. When students have access to the internet there is the potential for distraction, even if the student is using the online learning tools such as the ones suggested they can become distracted within them especially Quizlet as it has a vast library of material for students to access and learn from (K1, K3, A3 [2]). Technology can be a barrier for some students, this can be a barrier in the lecture room or a barrier outside. A barrier in the lecture room can be not having access to a computer but this is unlikely in a computing school such as SOAC [7]. A barrier outside can be no access to a computer, this is avoided by the university as it has a twenty-four-hour computer suite available to all its students, the university also has laptop borrowing and other schemes that help a student get the equipment they need. If a student has a disability, then they may need specific software for use with a computer. The university has the Student Services department which can assist student with their needs, the university also has a site license for the popular assistive technology software that students need on all student accessed computers [23] (K4, K6, A4, V1, V2 [2]). 
There are a few general considerations that need attention when creating a lecture (A1 [2]). The ability to think critically in higher education is essential as in some circumstance much of what is taught is theory and not fact, depending on the stream and content [35]. The ability to think critical means the student at the least knows their own strengths and weakness, is willing to questions views, keep an open mind and identify implications of literature. 
Memory is another factor to consider it can be divided into learning and remembering, these are not the same. Remembering is the retaining of experiences you experienced while learning is some information you retained for a period of time [36] (K3 [2]). You can’t have learning if you do not remember. Activities can help a student remember as it’s an experience and thus they are learning the information provided as well. An example could be where an individual undertakes the activity of learning to drive a car, they experience it by practical means as opposed to theoretical means alone. In this case, only so much can be learned from the theory, it is the activity that most effectively facilitates the learning, they experience it by doing it and therefore learn how to drive along with the information being given to them by the environment, senses and the driving instructor. To help student with memory and retention of information, handouts are supplied, handouts go against the teaching plan guidelines of saving the environment, but these handouts do not need to be paper based but digital notes [37] [14] (K3, K4, K6, V1, V2, A1, A2, A4 [2]). Handout are a summary of information or a selection of information from the lecture. In this intervention the handouts are guides on how to use the online activity and the questions the student needs to answer. The user of Microsoft PowerPoint will be used in this intervention. This tool can be easily misused so care must be taken to not overfill slides or to produce too many slides as otherwise it will be ‘death by PowerPoint’ [38] [6] (K4 [2]). Motivation seems unnecessary for a lecture, but it is essential. If the students are not motivated their attention will drift and they won’t learn. Motivation can be split into four categories Instrumental, Social, achievement and intrinsic [39]. Instrumental motivations are extrinsic they do something to avoid the consequences, student does work to avoid getting a failed in an assignment.  Social motivation is when you are wishing to appease or please someone such as parents or the lecturer.  Achievement motivation does it for the reward, the student does the work to get degree at the end of the course. Intrinsic motivation is when they do something for their own pleasure, they enjoy the module and are motivated to do it. 

[bookmark: _Toc512861136]Plan Activation
The lecture began the same way as the pre-intervention lecture had, the differences didn’t occur until the activity stage where the student went on to the online learning stage. The tools used were accessible to the students and anticipated by them as the students were aware that the lecture content had changed. There were a few issues with students creating accounts in Quizlet with their student email, but this was resolved quickly. The students seemed slightly confused at the layout of the website learning tool, but they were encouraged to read the activity sheet handout first before continuing. The activity sheet handout provided the students with description of the how to use the learning tool. After a short time, there was competition going on who had the highest score this promoted interaction between all the students. The competition also assisted in assuring the students were learning the material and that they were engaged in the lecture (K1, K2, K3, K4, K5, V2, A2 [2]). The next activity portion was the simulator which was also largely popular with the students, there was an issue with one computer unable to load the required flash component of the simulator, but this was easily resolved due to the author experience in computing (K6 [2]). The simulator concept was not foreign to these students due to their stream. The lecture closed with a verbal summary of the material. The time allocated was overrun but this was due to the competition the student participated in, a buffer time was allocated for such situation in the lesson plan. 

[bookmark: _Toc512861137]Evaluating Action
The intervention appears to be a success, this opinion was based on the student’s attitudes and comments given back verbally to the author. This intervention worked on many levels, it created a positive atmosphere, produced interaction from all members of the class, encouraged friendly competition, motivated the students and taught them the material content need for the lecture (K5 [2]). The intervention would also work with a variety of students with disabilities such as hearing or vision issues, but it would also work for foreign students (K6, V4 [2]). Hard of hearing student would be able to view the PowerPoint for content then complete the online activities which are visual and do not require hearing. Student that are visually impaired can use the computer assistive technology to enhance or alter the PowerPoint slides to their needs and also the online activities (K4 [2]). Student who have English as a second language can use the internet to search or translate words they are unfamiliar with as the lecture can explain the meaning of the word and put it in context but sometimes a translation is needed. If this intervention was to be repeated the author would include a demonstration of the Quizlet this would allow the students to view and ask questions about the tool or follow and actions of the lectures, this would be classed as learning by visual and auditory and Kinaesthetic (K2, K3, K4, V1, A1, A2, A3,A4 [2]). The author would also incorporate a form of feedback such as questioners to gain feedback from the student this would be implemented online so that anonymity could be used to get a true reaction of the intervention (K5 [2]). 

[bookmark: _Hlk512157471][bookmark: _Toc512861138]CPD Events
CPD stands for the continuing professional development, these are undertaken to improve and keep up to date with the skills and knowledge required for the educational industry [40]. In 2009 the UK government released the first disability-specific act that had two main key points [41]. Whilst the Act currently only affects England such an act could be continued into wales in the future [42]. The first point was that an adult autistic strategy was to be produced, the seconds was that the government was to produce a statutory guide for local councils and local health bodies to implement that adult autistic strategy [41]. The university must adapt to help these students with their studies, the education industry is worldwide and as the staff who promote and engage with a student from all countries, we should support all these students in every aspect possible (A5, V1, V2, V4 [2]). The following CPD events were undertaken to improve the knowledge and understanding of autistic students. The School of Applied Computing at University of Wales Trinity Saint David receive a high number of students who are on the autistic spectrum, to improve the support given to the student staff were offered the opportunity to complete modules designed and delivered by The National Autistic Society (NAS) [43] [23] [44].

0.6. [bookmark: _Toc512861139][bookmark: _Hlk512160618]CPD 1 – National Autistic Society - Understand Autism
The first CPD event was Understanding Autism, this was divided up into four sections [45]. Section one deals with defining autism, Section 2 covers stereotypes about autism, section 3 is all about the autistic experience and section 4 talks about enabling environments. 

[bookmark: _Toc512861140]Section 1 Defining Autism   
Up until 1934-1944 modern autism was diagnosed as ‘Childhood schizophrenia' or other types of medical conditions. Autism was once seen as a disorder only affecting a small percentage of the population. The term Autism is used to describe a spectrum, more than 1 in a 100 people are in this spectrum. Autism is a neurological difference that affects the development and functions of the brain [46]. Students with autism can have a very focused interest, this focus can help keep them engaged in the interest. If the task at hand is not of an interest, then the student may seem to be more distracted or completely uninterested. Keeping focused on tasks that are not interesting can be a very difficult and tiring task. When things are explained to an autistic person you must be very clear and precise, do not make any assumptions or add in extra words, common phrases or slang words (K6, V1 [2]). If the student does have a problem they can become ‘derailed’ and can require time to recover without interference from others. 

[bookmark: _Toc512861141]Section 2 Stereotypes about Autism
When a person has not met or interacted with a person on the autistic spectrum, they make assumptions. When they finally do meet an individual on the spectrum either they already have created a stereotype of people on the spectrum or they create one based on that one individual. An example of an assumption can be that people on the autistic spectrum do not have a meaningful relationship, yes, they can [46]. Media can also play a role on how people view and react to the word autism. In 1998 there was a research paper published that linked the MMR (Measles, Mumps, and Rubella) vaccination and autism, this paper has since been discredited and retracted but there was wide media coverage of this now defuncted link [47]. Autism is not a disease that you can be cured or recovered from it is a development difference. An autistic person can lead a fulfilling life this does not mean they are no longer autistic, more of the fact they have learnt to live with being autistic. 
[bookmark: _Toc512861142]Section 3 Autistic Experience
This section detailed views on autism from an autistic people. Autistic can people have an intense interest in things and when this occurs their ability in these areas excel such as if they love numbers and have an intense interest then their ability with math’s can be excellent, above average. But the reverse does occur if they have a dislike or fear such as public speaking then they can find it will be to extremely difficult to do. This pattern of highs and lows is ‘spiky’ largely due to the intense interest autistic people can have in things they enjoy (K3 [2]). 

[bookmark: _Toc512861143]Section 4 Enabling Environments
This section deals with the environment in which an autistic person can benefit from and the things that can be a disadvantage. This information is important for the setup of lecture rooms and the lecture material content. An autistic person can be sensitive to a variety of different things such as sounds, smell and visual stimuli. These inputs can be overloaded if too much information is trying to be processed at once. When this occurs, there are a few points that need to be considered for the wellbeing of the individual, does the person need time to recover, this may be a quiet location or more simply just given space and quietness to recover. The spoken word may be difficult for some autistic people to process, keeping the language clear and unambiguous and then allowing them the time for the processing of the words can be beneficial to their understanding. A high-arousal environment can also be detrimental to learning, using too many images or sounds can affect how someone reacts and learns, if the student can’t process the information then how can they learn (A4 [2]). 

[bookmark: _Toc512861144]Conclusion of the CPD
Being able to support students with autism means the staff members must first understand how the student views the world and how they comprehend it (A2 [2]). What environments can affect them and how [46]. What can be done to reduce or remove these barriers from the environment [48]. Once you have the knowledge of how someone views and processes the world you can tailor your teaching to suit their needs, reactions and expectations [48]. 

0.7. [bookmark: _Toc512861145]CPD 2 – National Autistic Society - Autism & Communication
The CPD was divided into four sections, the first section covers understanding communication, the second section discusses autism and preferred communication styles, section three covers barriers to successful communication and the last section deals with responding to communication preferences [49] [50] [51].

[bookmark: _Toc512861146]Section 1 Understanding Communication
Communication is a way in which we receive information, people on the autistic spectrum can react and interpret communication differently than a none autistic person. When you communicate you don’t just use words it’s the tone used, the pitch, the speed of them even body language and facial expressions are a form of communication [48] [49] [50]. These non-verbal signals can be missed or misinterpreted by an autistic person, this can lead to miscommunication and confusion for both parties. Written communication can also be problematic, it may be the way it is expressed or styled or the punctuation. These factors can affect communication between two or more people. Communication can also be signs or symbols non-autistic people may interpret a sign one way, but an autistic person may interpret in a separate way. 
[bookmark: _Toc512861147]Section 2 Autism and Preferred Communication Styles
There is no one preferred communication style or method that suit all autistic people, each person is an individual and therefore have their own preferred styles or methods. These styles or methods can be verbal or nonverbal, or a combination of both depending on the situation, a person could have a limited verbal vocabulary and therefore also use nonverbal methods of communication such as signs for visual support [50]. In verbal communication it is not uncommon for an autistic person to prefer ‘literal’ communication, this is where the meaning is clear and concise and unambiguous [52]. Using a common phrase such as “I’ll be back in a minute” can be taken literally, therefore, the autistic person expects you to be back in a minute if you don’t return after a minute then this can lead to stress, confusion or fear, a negative reaction to a common phrase. Symbols and signs can also be misinterpreted as well, such as a cash machine with the sign “Free Cash Available” this can be taken literally as well, therefore, it means it has cash for free inside [53]. These barriers to communication can cause confusion and stress if encountered and therefore some thought into plans to avoid these situations should be considered when designing lecture material or even when interacting with autistic students (K3 [2]). 

[bookmark: _Toc512861148]Section 3 barriers to successful communication
Successful communication can only occur when you know what can hinder or cause the miscommunication [54]. These factors may be out of your control but being aware of these facts can assist in your understanding of autistic people and how to react to them. Some simple barriers to communication can be the lack of interest, if what is being said or how it is being said is boring to the autistic individual then they can lose concertation. Feeling anxious or afraid can cause some people to go mute or not acknowledge when someone speaking to them [48] [55]. The level of noise in the environment can also affect communication, if a lecture room is full of noise then it may be difficult for an autistic person to interpret and hear what you are saying, the tone and speed and complexity of the words can also cause a misinterpretation or confusion. Finding a balance can be difficult in an environment out of your control but as a lecture you have some control of your environment making a few adjustments can help eliminate some of these barriers and therefore lead to better communication [48]. 

[bookmark: _Toc512861149]Section 4 responding to communication preferences
The way in which the communication is delivered can be adjusted to suit the needs of the individual and there are aids that can help with the communication delivery. Digital technology such as iPads or tables, computers can help, spoke words are verbal, text is typed or written, digital devices can assist in this area. There are apps designed to help with the communication of feelings and emotions as autistic people can find this difficult to communicate these. Social skill training is another option available, this can help in a variety of areas, not just communication. Visual communication can be broken down into three methods, the first is structure [49] [50]. Showing what will be happening next or over the next few days can help an autistic person understand and acknowledge the information. The second visual method is an object reference, using objects to symbolise a meaning such as a tambourine can be used as a symbol for a music lesson, getting the tambourine out indicates it is music lesson time or they want to have a music lesson. The third visual methods are signs and symbols, not all the people on the autistic spectrum are verbal they can use sign language, pictures or talking mats as methods to communicate. 

[bookmark: _Toc512861150]Conclusion of the CPD
The type of communication can vary depending on the individual's needs and expectations. From the knowledge gathered from communication module it would seem beneficial to speak to an individual that knows the autistic student you will be supporting this can allow you the time to tailor fit the material, plans and delivery of the lecture to their needs with causing undue stress to them. 

0.8. [bookmark: _Toc512861151]CPD 3 – National Autistic Society - Autism & Sensory Experience
This CPD was divided into four sections, the first section covers exploring the senses, the second section discusses autism and the senses, the third section covers the impact of sensory processing differences and the final section deals with responding to sensory processing differences.

[bookmark: _Toc512861152]Section 1 Exploring the Senses
The human body has 7 senses that can give you feedback to the brain. The first is sight, how we see the world, objects and people in the world, sight allows us to navigate the worlds we live in [56]. Taste is the second sense this can provide us with information on how things taste are they sweet, salty. This sense is closely related to smell which is the next sense. The smell of something can trigger memories, smells in our environment can affect us strongly. The next sense is sound, sounds waves can help us communicate or listen to music to relax. Balance is the next sense; the inner ear does this job it acts almost like a ‘spirit level’ that lets us know if we are losing our balance. Touch is the next sense, our skin can give us the feel of texture, does it feel like silk or ruff fur, hot or cold. The last sense is body awareness, how is our body positioned, do my muscles hurt, how bent is my knee. An overload with one or all of the senses can affect your concentration and from an education standpoint that can be detrimental to learning. Finding the balance of these senses can be difficult. 

[bookmark: _Toc512861153]Section 2 Autism and the Senses
The sensory difference was first noticed and published by Leo Kanner back in 1943 [57]. Not all sensory experience can be negative, if you enjoy music then loud music may be pleasurable to you or the flickering of lights on closed eyelids may be relaxing. Sensory sensitivity can be divided into two categories Hyper-sensitivity or Hypo-sensitivity [56]. Hyper-sensitivity is a high sensitivity of a sense, this can lead to too much information coming at the autistic person at once. An example could be sounds, smell and flickering lights all being received at once by an autistic person. This can be an overload to the senses and cause a negative impact on the autistic person. Hypo-sensitivity is low sensitivity to the sense, this can lead to an autistic person not noticing an internal or external sense, a common internal sense example is hunger. When an intense interest has them distracted all other sense may be ignored as their focus is solely on the intense interest. 

[bookmark: _Toc512861154]Section 3 Impact of Sensory Processing Differences
When the impact of sensory reaches too much an autistic person can retreat into them self as if shutting down, this is an attempt to block out the unwanted sensory input. Another option is they can react outwardly into the environment, this can appear as a ‘meltdown’ and can be wrongly interpreted as challenging behavior. Another option is repetitive behavior this is also known as ‘stimming’ [58] [46] [58]. Stimming may be the repetitive motion of flicking a rubber band or rocking or finger flicking or even clapping. These repetitive devices can be an attempt to distract and block out the sensory input, it can be a form of coping mechanism. 
[bookmark: _Toc512861155]Section 4 Responding to Sensory Processing Differences
Creating a low arousal environment is possible in a busy university environment. An example is If a window in a lecture room is open and noises can be heard from outside and an autistic student can be distracted by that sensory input then a simple solution would be to close the window, another option would be give the student noise cancelling headphones or earplugs, while a non-autistic students may be able to block out the sounds an autistic student may not be able too. Humans are part of the environment as well, a group of people chatting in the hall outside a lecture room can be distracting, politely asking them to move on can resolve that issue before it becomes a bigger issue. The lecture is also part of the environment and can cause a sensory overload, to avoid this remember to give clear and concise instruction, be consistent and be patient. Allow time for the processing of information, allow for recovery time and if needed the use of visual communication can be implemented [48]. 

[bookmark: _Toc512861156]Conclusion of the CPD
A lecture room may seem fine to a non-autistic, but an autistic person may find the smell of the air freshener overpowering, or the direct sunlight flicking off monitors distracting or the constant ticking of the clock. Discussing the needs of the student with a person who knows the autistic student can help avoid some of these issues. Everyone is different so assuming that once the room is set up it won’t need to be changed is inconsolably incorrect. The room is designed to aid in the teaching, therefore, the students need to be able to use the room, if an autistic student is being bombarded with sensory overload their attention and focus on learning is limited and may stop if a ‘meltdown’ occurs. Discussing the options available with a person who knows the autistic student would assist in avoiding sensory overloading situations and if they are unavoidable then a suggested action plan to help with the recovery of such an event should be discussed [48].





[bookmark: _Toc512861157]Development & Reflection
Below is a reflection of the authors’ experience to teaching and their future development’s needs.
The author works in the School of Applied Computing as part time lecturer and also in Student Services in a variety of roles [7] [23]. This year has been a challenging one due to staff shortages and the changing of supervisor. The changing of the supervisor was due to retirement, the replacement supervisor was known to the author and very much wanted as a supervisor due to her skills and knowledge. The new supervisor was promoted from a previous position in the team of FACE Student Services this then created a skills gap that HR attempted to fill but as with all things HR related it look a considerable amount of time which in that time other members of staff went off sick creating an even bigger skills gap. This lack of staff had in impact on the studying of this course and on the ability to go to CPD events (V4, A5 [2]). Considering these complications, the author has completed the required teaching hours in a variety of roles, these have been recorded and then signed by the supervising lecturers who have already gained their teaching qualification and can be located in Appendix N (A2, A4, V2 [2]). 
A benefit of working in the university whilst studying on the course the availability of knowledge both books and journals to lectures with years’ worth of skills and knowledge. The SOAC department is extremely helpful in this area and have allowed the author to lecturer students, the Student Services department has helped with the research and topics as well as allowing the author to lecture students in a variety of roles. The lectures in SOAC have allowed the author to gain some experience in marking presentations as a second marker scans of these can be located in Appendix N, this proved to be very difficult as the author is very positive and helpful individual and finds it very difficult to discover flaws or negatives opinions in things. This is something that the author must improve on. 
The future aims to be very full and prosper, the summer period of the year involves the development of material for teaching when the academic year begins again, this means the author has opportunities to assist in this and learn from lectures in SOAC. The author is scheduled to assist in the teaching of another module next year. The academic year next year is full of fear, fear based on the new teaching environment SA1, plans must be developed for situation that can occur and how to avoid them or solutions if they do occur. The SA1 move is concerning from a Student Services viewpoint as some student can find it difficult to deal with change. To combat this the author will create some material such as maps and take pictures that will then be sent to the students before they arrive allowing them to study the map and pictures in anticipation of arriving. A concerned or panicked student will be a less effective student in the lecture room and that can impact on their study therefore that needs to be tackled and minimized (A4, V4 [2]).
The author also plans to investigate more into feedback to develop a feedback form for the interventions that must be preformed next year. The author will also investigate challenges in the classroom as a resent incident with a foreign student has raised some concerns on the author ability to deal with challenging situations, in this instance it was handled calmly. The author received some feedback from lectures and students present at the time the incident and the consensus was that it was handled gently and calmly. The author still wishes to still investigate this area as this may occur again, and the author wises to be prepared for such situations (V1, V2, K6 [2]). The author also plans to Investigate co-teaching due to a future training session that the author must deliver with another member of staff to the Student Services team [59]. Based on the year the author has learnt more about teaching from observation with lectures and discussions, the research material based on teaching is vast and without a guide very daunting, the author is very grateful for the staff that are willing to assist her with this journey (V4 [2]). 
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PRIFYSGOL CYMRU
Y Drindod Dewi Sant

UNIVERSITY OF WALES

Trinity Saint David

PGCert tHE STAFF OBSERVATION FORM

Name of Staff member: Nicola Whitehead Date: 29th February 2018
Name of Observer: Kimberley Jenkins Number in class: 9
Student level: Year 2 Location: MH411
Topic/s: Research Methods — Project Planning Start Time: 11:00

Finish Time: 12:00

Teaching Characteristics: Preparation, selection and organisation of content. Choice of teaching/learning
methods.

Use of PowerPoint for the delivery of information, activity task to complete at different stage of the lecture.

Presentation: Beginning class, introduction, continuity with other sessions, students’ prior knowledge. Clarity
of presentation. Pace. Attitude to subject matter. Use of appropriate reinforcement. Ending the session —
summary, future work etc.

Good introduction, reminded of what can be in a filling system.

Use of images for plan break down and numbers on the stages was helpful in explanation as student used them in
their questions.

Lecturer was very knowledgeable about the subject and that appeared in the way they discussed and answered
questions.

The lecture pace seemed to speed up towards the end this was part in due to the amount of questions that the
networking student were asking.

The end of the lecture was an activity and then a brief explanation of what would be taught in next weeks lecture.

Technique and Aids: General apparatus — board, data projector, use of handouts. Question and answer
technique. Other evaluation procedures, class management, instructions to students.

Allowing students to ask questions at any point.

Short pauses for any questions between slides.

The use of activities at several stages of the lecture to break up the pattern and get the students doing something
and not just listening to lecture speaking.




image12.jpeg
Student Responses: General class atmosphere, level of participation, attention and interest. Student attitude
and ability to carry out classwork. Were learning problems identified and overcome? Awareness of individual
needs. Attitude to students.
The class was a mixed selection of Networking students and Business Information Technology students.
Networking Students:

- Appeared to have a drive to learn and were very keen to ask questions for clarity.

- Arrived on time to lecture.

- Worked on the activities and discussed them amongst themselves
Business Information Technology Students:

- Were quiet and refused to ask or answer any questions.

- Arrived one by one and late

- Didn’t put much effort into do the activities

General: Was effective communication achieved? Was there good student — teacher rapport? Were the
aims/outcomes achieved? Appropriateness of teaching/learning methods

Networking Students and the lecture had an effective communication link, they discussed several issues and
calcified some. The networking students also had the PowerPoint slides up on there screens to view the content as
lecture went thought them on the projector.

Business Information Technology student were almost non-engaging with any classmates or lecture. One Business
Information Technology student had the PowerPoint slides on their screen the others were on the web.

Examples of good practice:

Slides content was enough for student to learn and for the lecture to then add more verbal comments and to put
the content in a stream specific way for the students. The PowerPoint slides are generic as this lecture is delivered
to all the SOAC streams.

Action points:

Suggestions of a brief overview at the start of the lecture as this would have perhaps avoided some of the
questions from the networking students who kept asking questions that would be answered in the very next
section.
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UNIVERSITY OF WALES

Trinity Saint David

PGCert tHE STAFF OBSERVATION FORM

Name of Staff member: Kimberley Jenkins Date: 17/4/18

Name of Observer: Valerie Harding Number in class: 1
Student level: Year 1 Location: UWTSD Swansea
Topic/s: Number Systems StartTime: 3.0

Finish Time: & ./©

Teaching Characteristics: Preparation, selection and organisation of content. Choice of teaching/learning
methods. ; .
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Presentation: Beginning class, introduction, continuity with other sessions, students’ prior knowledge. Clarity
of presentation. Pace. Attitude to subject matter. Use of appropriate reinforcement. Ending the session—
summary, future work etc.
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Technique and Aids: General apparatus — board, data projector, use of handouts. Question and answer
technique. Other evaluation procedures, class management, instructions to students.
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Student Responses: General class atmosphere, level of participation, attention and interest. Student attitude

and ability to carry out classwork. Were learning problems identified and overcome? Awareness of individual
needs. Attitude to students.
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General: Was effective communication achieved? Was there good student — teacher rapport? Were the
aims/outcomes achieved? Appropriateness of teaching/learning methods
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Prifysgol Cymru
Y Drindod Dewi Sant
University of Wales

Trinity Saint David Lesson Plan
Topic: Number Systems (Computer Architecture)
Level: Level 4
Tutor: Kimberley Jenkins
Cross Cutting Themes: Choices and decisions, Critical thinking, Belief that people can make a difference
Length: 30 minutes, 30 minutes buffer for complications within a 1-hour lecture
Objectives: By the end of the lecture the student should know:

The difference between 3 number systems
How to convert the following number systems:
- Decimal to Binary, Binary to Decimal, Binary to Hexadecimal, Hexadecimal to Binary, Hexadecimal to Decimal

Time Tutor Activity Learner Activity Extension Activity | Resources Cross Cutting
(Mins) Themes:
10 Introduction and explanation into Listen and interact Presentation slides @
number systems, Decimal and Binary :.g/
5 Assist student with activity sheet Complete activity sheet questions for Presentation slides, Activity o
questions number systems 1 Sheet, Pen and calculator SF5gs b
3 ASCIl introduction and explanation Listen and interact Presentation slides
&
-
3 Assist student with activity sheet Complete activity sheet questions for Presentation slides, Activity -
questions ASCII Sheet, Pen and calculator & b
5 Hexadecimal Introduction and Listen and interact Presentation slides
explanation ¥
3 Assist student with activity sheet Complete activity sheet questions for Presentation slides, Activity e
questions number systems 2 Sheet, Pen and calculator 5505, b
1 Summary of material Listen and interact Presentation slides
:‘;/
30
(total)

Page 1|2
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Y Drindod Dewi Sant
University of Wales

Trnity Saint David Lesson Plan

Education for Sustainable Development and Global Citizenship

7 Key Themes Skills Values and attitudes
e |dentity and culture e Critical thinking e Sense of identity and self esteem
e The natural environment e Ability to argue effectively e Empathy
e Wealth and poverty e Ability to challenge injustice and inequalities e Commitment to social justice and equity
e Health e Respect for people and things e Value and respect for diversity
e Climate change e Co-operation and conflict e Concern for the environment and commitment to sustainable development
e Consumption and waste e Resolution e Belief that people can make a difference

e Choices and decisions.

Concepts The following logos should
be used to identify cross
cutting themes

e Interdependence
understanding how people, the environment and the economy are inextricably linked at all levels from local to global
e Citizenship and stewardship
recognising the importance of taking individual responsibility and action to make the world a better place
e Needs and rights
understanding our own basic needs and about human rights and the implications for the needs of future generations of actions
taken today
e Diversity
understanding, respecting and valuing both human diversity — cultural, social and economic — and biodiversity
e Sustainable change
understanding that resources are finite and that this has implications for people’s lifestyles and for commerce and industry
e Quality of life
acknowledging that global equity and justice are essential elements of sustainability and that basic needs must be met universally
e Uncertainty and precaution
acknowledging that there are a range of possible approaches to sustainability and global citizenship and that situations are
constantly changing, indicating a need for flexibility and lifelong learning
e Values and perceptions
developing a critical evaluation of images of and information about the less and more economically developed parts of the world
and an appreciation of the effect these have on people’s attitudes and values
e Conflict resolution
understanding how conflicts are a barrier to development and a risk to us all and why there is a need for their resolution and the
promotion of harmony.

Global citizenship

Health and Well being

Numeracy

Literacy

Sustainability

Equality & Diversity

Page 2|2
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Number Systems

Kim Jenkins 2018

Number Systems

* Modern day humans use the Denary system which is a base 10
©0;1,2:3,4/5/6,7.8,9

* We don’t count the number 10 as we carry the one to zero to get ten

* The Babylonian used a base 60 system
* They count the three bones on their fingers, for all 4 fingers on one hand
* This gives you 12 and this allows you to count to 60 with just two hands
* This is also where we got 60 minutes in an hour, 24 hours in a day

* We don’t use this number system anymore in modern day life but it shows we
didn’t always use base 10 or even that we must use it

Decimal and Binary

Denary

* This is also know as Decimal system

* It is called Base 10 because it uses ten symbols, and
a combinations of them, to represent all the possible
numbers.

* The decimal number system is based on powers of
10.

IHHIIHIHHH
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Denary

* 264 = (2 x102) + (6 x 101) + (4 x 10%) = Computers use Binary which is a Base 2 number system
© 264 = (2 X 1()0) + (6 X 1()) e (4 X 1) * The symbols used are 0 and 1

* This was proposed by John von Neumann in 1945

» Computer also use Hexadecimal this is a base 16 number system
* The symbols used are: 0,1,2,3,4,5,6,7,8,9,A,B,C,D,E,F

Binary

Unit Definition Bytes Bits Example

Bit Binary digit, 1bit 1 bit 0On/Off, Open/Closed,

(b) 1or0 +5 Volts/ 0 Volts

Byte 8 bits 1byte 8 bits The word 'Monday' in a document = 6 Bytes
(8)

« In electronics the power is either on or off, true or false these are :‘;‘;"V‘e l'l‘g;?;;es 1000bytes | 8,000 bits 6“4";1’;"‘?5‘:;‘:;: P

knows as binary dIgI‘tS (bItS‘), the presence or absence of electrical W] ezt 2 millon bytes | 8 millon bits | CD ROM = 650 MB
charge is created using logic gates (MB) = 1024 kilobytes Three minute MP3 audio file = 3 MB
=1,048,576 bytes | 1 minute uncompressed WAV audio file = 15 MB

. . . Gigabyte | 1 gigabyte 1billion bytes | 8 billion bits | One hour film compressed as MPEG4 = 4GB
* Computers can only understand and process data that is in a binary (GB) = 1024 megabytes Standard internal hard drive = S00GB
format =1,073,741,824 bytes
Terabyte |1 terabyte 1trillion bytes | 8 trillion bits | Hard drive = 1 TB
(18) = 1024 gigabytes
=1,099,511,627,778 bytes |

* Computers don’t think like humans, we need to translate our
language into there language which is electrical
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Binary

5

20=22) +22=8@2x2x2)

Possible combinations range fi * Possible combinations range from
(0] 000
1 001
010
4(2x2) 011
100
101
110
kil

000t in| o[ | | B

Possible combinations range fi
00
01
10
11

Converting Binary to Decimal ting Decimal to Binary

* 214,, = 1101 0110,
214,y | +2=  Answer Note.
214 |+2= No remainder 1101 0110,

107 | = 5 | Drop the reminder and use 53 ‘ s 1101 011,

+ 11010110, = 2144,

Place

Location
53 |+ .5 | Drop the reminder and use 26 1101 01,
Value

Evaluate 1x 64 0x32 1x16 0x8

Sum for
Base 10

Total 214=128+64+16+4+2

% |- No remainder \ 1101 0,

64 ‘ 0 ‘ 16 0 = . Drop the reminder and use 6 | s 1101,
§ 110,

Drop the reminder and use 1 11,

No remainder

Drop the reminder and use 0 ‘ s 1,
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Number Systems 1 Questions

1. Convert 16, to Binary

Activity Sheet

Number Systems 1

Example - Converting Decimal to Binary Number Systems 1 - Answers
+ 2144, = 11010110,

1. Convert 16, to Binary 0001 0

No remainder 1101 0110, ot

Drop the reminder and use 53 | Yes 1101 011, § HeTEdey 10000,
Drop the reminder and use 26 1101 01, : | Nozematnder 1000,
sty 1101 0, : No remainder 100,
Drop the reminder and use 6 s 1101, : Nosneed 10,

No remainder 110, > . Drop the reminder and use 0

Drop the reminder and use 1 11,

Drop the reminder and use 0 1,
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Number Systems 1 Questions Example - Converting Binary to Decimal

2. Convert 0001 1010, to Decimal * 11010110, = 2144,

Place 24 23 22 21
Location 1 0 1 1
Value 16 8 ‘ 4 ‘ 2
Evaluate | 1x128 | 1x64 | 0x32 | 1x16 | 0x8 1x4 | 1x2

Sum for
Base 10

Total 214=128+64+16+4+2

128 ‘ 64 0 16 0 ‘ 4 ‘ 2

Number Systems 1 - Answers

2. Convert 0001 1010, to Decimal
22
| o
Value | 4

Evaluate | 0x128 | 0x64 | 0x32 | 1x16 | 1x8 | 0x4

Sum for
Base 10

Total 16+8+2 =26

0 ‘ 0 0 ‘ 16 ‘ 8 0
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e
3

Dec Bin Hex Char |Dec Bin Bex Char |Dec Bin
0000 0000 32 00100000 20 §¢ 01000000 40 5 01100000
0000 0001 33 00100001 21 65 01000001 41 57 0110 0001
0000 0010 3¢ 00100010 22 66 01000010 42 %8 01200010
0000 0011 35 00100011 23 67 01000011 43 95 01100011
0000 0100 36 00100100 8 01000100 100 0110 0100
0000 0101 37 0010 0101 6 0100 0101 o110 0101
0000 0110 38 0010 0110 70 0100 0110 0110 0110
0000 0111 35 00100111 71 0100 0111 o110 0111
0000 1000 4 00101000 72 01001000 0110 1000
0000 1001 00101001 73 01001001 0110 1001
00001010 42 00101010 74 01001010 01101010
0000 1011 « oo101011 75 01001011 01101011
0000 1100 4 00101100 . |76 01001100 01101100

* Computer cant understand letters, the ASCII table is a numerical 0000 1101 45 oowonier 77 o100 1101 ouo 1101

0000 1110 6 omoumo 2 . |7 cworo ci01110
representation of characters and symbols. Seensiii a sathriv »isserin aiein
0001 0001 4 oo oo 5 0101 000 o1 0002

0001 0010 S0 oo oot 52 o101 0010 o1 o010

0001 0011 si oo oois 5 o101 0011 o1 ooz

* We have 26 letters in the alphabet, is the Letter ‘A’ the same as ‘a e e aorag G arent A Eat
0001 1000 56 o011 1000 s 01011000 o111 1000

0001 2001 57 oo 00 s 0101 100 o 2001

0001 1010 e omiioio a %0 owiie o 1010

0001 1100 @ oo 1100 %2 01011200 o1 1100

0001 1110 @ oo s 01011110 o1 1110

oa01 1112 & omiun v o011 o 1

ASCII

* ASCII stands for American Standard Code for Information Interchange

S vaveunrog

e A MHNECCABEONOREEAUNEONRO 0D

ASCII - Questions

1. Using the supplied ASCII table translate the word “Hello” to Binary.

Activity Sheet

ASCII
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ASCI| - Answers ASCII - Questions

1. Using the supplied ASCII table translate the word “Hello” to Binary: 2. Using the supplied ASCII table translate the word “Computer” to Binary:

o ooomo
[ e oo |
[ omonw |
[ oo |
o owo

ASCI| - Answers

1. Using the supplied ASCII table translate the word “Computer” to Binary:

. TT—
o oo |
BT Hexadecimal
BT — Sclolaalnils
IO —
I e r—
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Hexadecimal

* Hex is a simpler to read then binary, its base 16
* It use the values 0 to F to represent binary values

* Hex represents 4 binary bits
+ 0000.
O AT

* If you need to represent 8 or more bits you use 2 hex values
* 00001111, = 0F,

* 00001111,=15

Converting from Binary to Hex

* One Hex character represents 4 binary bits

+1000 1010,

5

lofo{o ol [ o] - -

Hexadecimal

Converting from Hex to Binary

* One Hex character represents 4 binary bits

i

oo - o

27/04/2018
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Converting from Hex to Decimal Basel0 Basels
* One Hex character represents 4 binary bits

*C9y
. Cle=12 x (16
©9,,=9 x (16

192 +9 =201, V ‘ ACt|V|ty Sheet

12 x 16! 9x 16°

Number Systems 2
192 9

192 +9 =201

Number Systems 2 - Questions Number Systems 2 - Answers

1. Convert 0011 1111, to Hex 1. Convert 0011 1111, to Hex
© 0011,=3,
© 1111,=Fyg

00111111, =3F
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Number Systems 2 - Questions Number Systems 2 - Answers

2. Convert 3F,; to Binary 2. Convert 6D, to Binary
=ID{E="11017
* 6D, = 01101101,

1111

Summary

* Binary is a base 2 number system

* Denary/Decimal is a base 10 number system
* Hexadecimal is a base 16 number system

* You can convert from:

Su m ma ry * Decimal to Binary
* Binary to Decimal
* Binary to Hexadecimal
* Hexadecimal to Binary
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References

* Binary
« htt v.bbe. jucation/gu
* Number System
* http://qi.com/infocloud/counting
« http://history.computer.org/pioneers/von-neumann.html
« http://www.eingang.org/Lecture/neumann.html
 https://www.asciitable.com/
* General
* UWTSD Gareth Jones SOAC — Computer Architecture Module
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Number Systems 1
1) Convert 1610 to Binary

Answer = l

2) Convert 0001 1010, to Decimal

Answer =
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Number System Activity Sheet
ASCII

1) Using the supplied ASCII table translate the following words to Binary:

a) Hello

H

Answer =

b) Computer

Answer =

Kim Jenkins 2018 Page 2|5
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Number Systems 2

1) Convert 0011 1111, to Hex

Answer =

2) Convert 6D to Binary

Answer =

mm|O|o|w|>|o|o|vN|o|u|s|w(N|ik o
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ASCII Table

Dec Bin
0 0000 0000
1 00000001
2 00000010
3 00000011
4 00000100
5 00000101
6 00000110
7 00000111
8 00001000
9 00001001
10 00001010
11 00001011
12 00001100
13 00001101
14 00001110
15 00001111
16 0001 0000
17 0001 0001
18 0001 0010
19 00010011
20 00010100
21 0001 0101
22 00010110
23 00010111
24 00011000
25 00011001
26 00011010
27 00011011
28 00011100
29 00011101
30 00011110
31 00011111

Hex Char
00 [NUL]
01 [so]
02 [stx]
03 [ETX]
04 [EOT]
05 [ENQ]
06 [ACK]
07 [BEL]
08 [BS]
09  [TAB]
oA [LF]
0B [VT]
oc  [FF]
oD [CR]
OE [so]
OF [s1]
10 [DLE]
1 [pe1]
12 [pez]
13 [ope3)
14 [oc4)
15 [NBK]
16  [SYN]
17 [ETB]
18 [caN]
19 [EM]
1A [suB]
18 [Esc]
ic [Fs]
b  [es]
1E  [BS]
1F  [US]

Dec Bin
32 0010 0000
33 0010 0001
34 00100010
35 00100011
36 0010 0100
37 0010 0101
38 00100110
3% 00100111
40 0010 1000
41 0010 1001
42 00101010
43 00101011
44 00101100
45 00101101
46 00101110
47 00101111
48 0011 0000
49 0011 0001
50 0011 0010
51 00110011
52 00110100
53 00110101
54 00110110
55 0011 0111
56 00111000
57 00111001
58 0011 1010
59 00111011
60 0011 1100
61 00111101
62 00111110
63 00111111

Kim Jenkins 2018

BEREBIER

COUAMAWNHO N

A

o v

95

0100 0000
0100 0001
0100 0010
0100 0011
0100 0100
0100 0101
0100 0110
0100 0111
0100 1000
0100 1001
0100 1010
0100 1011
0100 1100
0100 1101
0100 1110
0100 1111
0101 0000
0101 0001
0101 0010
0101 0011
0101 0100
0101 0101
0101 0110
0101 0111
0101 1000
0101 1001
0101 1010
0101 1011
0101 1100
0101 1101
0101 1110
0101 1111

P, N KXE AR VIO NORREXNGHNEONEOT QDN

CIERCR R -

96

97

98

99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127

Bin
0110 0000
0110 0001
0110 0010
0110 0011
0110 0100
0110 0101
0110 0110
0110 0111
0110 1000
0110 1001
0110 1010
0110 1011
0110 1100
0110 1101
0110 1110
0110 1111
0111 0000
0111 0001
0111 0010
0111 0011
0111 0100
0111 0101
0111 0110
0111 0111
0111 1000
01111001
0111 1010
01111011
0111 1100
01111101
01111110
01111111

Hex
60
61
62
63
64
65
66
67
68
69

6B
6c
6D
6E
6F
70
7
72
a3
74
75
76
77
78
79
A
7B
7C
k)
E
F

Char

I~ =~ NKKE4dFEMTUWNAWODEHRNWLTQMORO DN

[DEL]
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Number System Activity Sheet

Conversation Table

10
11
12

13
14
15
16
17
18
19
20
21

22

23
24
25
26
27
28
29
30
31
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Y Drindod Dewi Sant

UNIVERSITY OF WALES

N Trinity Saint David

PGCert tHE STAFF OBSERVATION FORM

Name of Staff member: Kim Jenkins Date: 14th March 2018
Name of Observer: Valerie Harding Number in class: 8
Student level: Year 1 Location: MH305
Topic/s: Logic Gates Start Time: 13:00

Finish Time:13:40

Teaching Characteristics: Preparation, selection and organisation of content. Choice of teaching/learning
methods.

Clear evidence of thorough planning. The main body of the lesson is structured with and appropriate strategies
identified. All resources are readily to hand and demonstrate an well balanced approach between teacher input
and practical tasks.

Presentation: Beginning class, introduction, continuity with other sessions, students’ prior knowledge. Clarity
of presentation. Pace. Attitude to subject matter. Use of appropriate reinforcement. Ending the session —
summary, future work etc.

Excellent recap of prior learning. Excellent introduction and use of appropriate language to develop the learners’
skills. Positive reinforcement is used throughout promoting autonomous outcomes. The pace is appropriate to the
learners style with extended tasks and differentiation built in to compensate for differing speeds of processing.

Technique and Aids: General apparatus — board, data projector, use of handouts. Question and answer
technique. Other evaluation procedures, class management, instructions to students.

Instructions are clear and purposefully delivered. Question and Answers are used to assess learning. Kim has
prepared simple and easy to follow handouts both to reinforce learning and check on understanding during the
tasks..
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Student Responses: General class atmosphere, level of participation, attention and interest. Student attitude
and ability to carry out classwork. Were learning problems identified and overcome? Awareness of individual
needs. Attitude to students.

Attention and interest in maintained throughout by the means of learner participation. Formative assessment is
carried out after each task with immediate feedback given on how to improve and develop the skills being taught.
A positive learning environment is created and maintained throughout the lesson where learners views are
encouraged and respected. A most professional attitude demonstrated throughout.

General: Was effective communication achieved? Was there good student — teacher rapport? Were the
aims/outcomes achieved? Appropriateness of teaching/learning methods

Kim has delivered an excellently planned lesson with an appropriate level of of activities. The learners are
motivated and engaged throughout the session. The tasks are appropriate to the objectives. This was an excellent
lesson with smooth transitions through each element. The lesson finished with a useful plenary which confirmed
and reinforced understanding.

Examples of good practice:
1. Excellent rapport with learners
2. Excellent subject knowledge conveyed with confidence — providing an opportunity to extend
knowledge.

Action points:

1. Keep up the excellent work
2. Tryto incorporate some multi-sensory techniques and aids.
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Trinity Saint David Lesson Plan

Topic: Logic Gates (Computer Architecture)
Level: Level 4
Tutor: Kimberley Jenkins

Cross Cutting Themes:

Choices and decisions, Critical thinking, Belief that people can make a difference

Length: 21 minutes, 9 minutes buffer for complications within a 30-minute lecture
Objectives: By the end of the lecture the student should know:
The difference between the following Logic Gates and understand their truth tables
- AND Gate, OR Gate, XOR Gate, NOT Gate
Time Tutor Activity Learner Activity Extension Activity | Resources Cross Cutting
(Mins) Themes:
10 Introduction and explanation of Logic | Listen and interact Presentation slides @
Gates Z”./
10 Assist student with activity sheet Complete activity sheet questions for Presentation slides, Activity e
questions Logic Gates Sheet, Pen and calculator gﬁ};i, B%
1 Summary of material Listen and interact Presentation slides
Z.“/
21
(total)
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Y Drindod Dewi Sant
University of Wales

Trnity Saint David Lesson Plan

Education for Sustainable Development and Global Citizenship

7 Key Themes Skills Values and attitudes
e |dentity and culture e Critical thinking e Sense of identity and self esteem
e The natural environment e Ability to argue effectively e Empathy
e Wealth and poverty e Ability to challenge injustice and inequalities e Commitment to social justice and equity
e Health e Respect for people and things e Value and respect for diversity
e Climate change e Co-operation and conflict e Concern for the environment and commitment to sustainable development
e Consumption and waste e Resolution e Belief that people can make a difference

e Choices and decisions.

Concepts The following logos should
be used to identify cross
cutting themes

e Interdependence
understanding how people, the environment and the economy are inextricably linked at all levels from local to global
e Citizenship and stewardship
recognising the importance of taking individual responsibility and action to make the world a better place
e Needs and rights
understanding our own basic needs and about human rights and the implications for the needs of future generations of actions
taken today
e Diversity
understanding, respecting and valuing both human diversity — cultural, social and economic — and biodiversity
e Sustainable change
understanding that resources are finite and that this has implications for people’s lifestyles and for commerce and industry
e Quality of life
acknowledging that global equity and justice are essential elements of sustainability and that basic needs must be met universally
e Uncertainty and precaution
acknowledging that there are a range of possible approaches to sustainability and global citizenship and that situations are
constantly changing, indicating a need for flexibility and lifelong learning
e Values and perceptions
developing a critical evaluation of images of and information about the less and more economically developed parts of the world
and an appreciation of the effect these have on people’s attitudes and values
e Conflict resolution
understanding how conflicts are a barrier to development and a risk to us all and why there is a need for their resolution and the
promotion of harmony.

Global citizenship

Health and Well being

Numeracy

Literacy

Sustainability

Equality & Diversity
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Computer Circuits

* A computer is a collection of circuits
« A circuit is a collection of Logic Gates
* Logic Gates mimic Boolean Logic

* Boolean Logic is a form of algebra

* Boolean Logic values are either true or false

Logic Gates

* Logic Gates are a hardware device built from transistors

* They transform an electric signal into binary signal

* There a few logic gates to chose from, we will be looking at:

* AND
* OR

* NOT
* XOR

27/04/2018
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Logic Gate - AND

AND Gate Truth Table

* Two Input lines, one output line
* Outputs a 1 when both inputs are 1

* Tip — the symbol looks like the letter D, the word AND has a D in it

Logic Gate - XOR

XOR Gate Truth Table

»

* Two Input lines, one output line
* Outputs a 1 when either inputs is 1, but not both

* Tip — the symbol looks like Star Trek symbol with extra line

Logic Gate - OR

OR Gate Truth Table

»

» Two Input lines, one output line
 Outputs a 1 when either inputs is 1

* Tip — the symbol looks like Star Trek symbol

Logic Gate - NOT

NOT Gate Truth Table
A Q

> EEEE ,

* One Input line, one output line
* Outputs a 1 when the input is O

* Tip — the input value you get just think “not that, the opposite”

27/04/2018
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Logic Gates - Question

1. Match the gates with their names:
AND

Activity Sheet

Logic Gates

Logic Gates - Answers Logic Gates - Question

1. Match the gates with their names: 2. Complete the AND truth table
a) AND = Gate 4
b) OR=Gate?2
c) NOT = Gate 3
d) XOR=Gate 1
AND Gate

» »
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Logic Gates - Answer Logic Gates - Question

2. Complete the AND truth table 3. Complete the OR truth table

AND Gate OR Gate

Logic Gates - Answer Logic Gates - Question

3. Complete the OR truth table 4. Complete the XOR truth table

OR Gate XOR Gate

»
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Logic Gates - Answer Logic Gates - Question

4. Complete the XOR truth table 5. Complete the NOT truth table

XOR Gate NOT Gate

) >

Logic Gates - Answer

5. Complete the NOT truth table

NOT Gate

- Summary
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Summary References

* AND, OR, XOR and NOT are Logic Gates * Logic Gates
« You can complete the truth tables for AND, OR, XOR and NOT Gates « http://www.bbc.co.uk/schools/gcsebitesize/design/electronics/logicrev2.shtml
‘ ‘ * General

* Logic Gates mimic Boolean Logic « UWTSD Gareth Jones SOAC — Computer Architecture Module

* Boolean Logic is a form of algebra
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Logic Gates Activity Sheet
Logic Gates

1. Match the gates with their names:

a) AND
b) OR
) NOT
d) XOR

Gate 1 Gate 2

2. Complete the AND truth table

== lo|lo
- N —

3. Complete the OR truth table

== o | o
al Bl

Kim Jenkins 2018 Page 1|2
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4. Complete the XOR truth table

== |lo|o
= S —

5. Complete the NOT truth table

Kim Jenkins 2018 Page 2|2
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Y Drindod Dewi Sant
University of Wales

Tinty Saint David Lesson Plan
Topic: Logic Gates (Computer Architecture)
Level: Level 4
Tutor: Kimberley Jenkins
Cross Cutting Themes: Choices and decisions, Critical thinking, Belief that people can make a difference
Length: 45 minutes, 15 minutes buffer for complications within a 1-hour lecture
Objectives: By the end of the lecture the student should know:
The difference between the following Logic Gates and understand their truth tables
- AND Gate, OR Gate, XOR Gate, NOT Gate
Time | Tutor Activity Learner Activity Extension Activity | Resources Cross Cutting
(Mins) Themes:
15 Introduction and explanation of Logic | Listen and interact Presentation slides @
Gates 2./
30 Assist student with activity sheet Complete online activity sheet for Presentation slides, Online o
questions Logic Gates Activity Sheet, Computer, Pen ié’li B
45
(total)
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Y Drindod Dewi Sant
University of Wales

Trnity Saint David Lesson Plan

Education for Sustainable Development and Global Citizenship

7 Key Themes Skills Values and attitudes
e |dentity and culture e Critical thinking e Sense of identity and self esteem
e The natural environment e Ability to argue effectively e Empathy
e Wealth and poverty e Ability to challenge injustice and inequalities e Commitment to social justice and equity
e Health e Respect for people and things e Value and respect for diversity
e Climate change e Co-operation and conflict e Concern for the environment and commitment to sustainable development
e Consumption and waste e Resolution e Belief that people can make a difference

e Choices and decisions.

Concepts The following logos should
be used to identify cross
cutting themes

e Interdependence
understanding how people, the environment and the economy are inextricably linked at all levels from local to global
e Citizenship and stewardship
recognising the importance of taking individual responsibility and action to make the world a better place
e Needs and rights
understanding our own basic needs and about human rights and the implications for the needs of future generations of actions
taken today
e Diversity
understanding, respecting and valuing both human diversity — cultural, social and economic — and biodiversity
e Sustainable change
understanding that resources are finite and that this has implications for people’s lifestyles and for commerce and industry
e Quality of life
acknowledging that global equity and justice are essential elements of sustainability and that basic needs must be met universally
e Uncertainty and precaution
acknowledging that there are a range of possible approaches to sustainability and global citizenship and that situations are
constantly changing, indicating a need for flexibility and lifelong learning
e Values and perceptions
developing a critical evaluation of images of and information about the less and more economically developed parts of the world
and an appreciation of the effect these have on people’s attitudes and values
e Conflict resolution
understanding how conflicts are a barrier to development and a risk to us all and why there is a need for their resolution and the
promotion of harmony.

Global citizenship

Health and Well being

Numeracy

Literacy

Sustainability

Equality & Diversity

Page 2|2
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Computer Circuits

* A computer is a collection of circuits
« A circuit is a collection of Logic Gates
* Logic Gates mimic Boolean Logic

* Boolean Logic is a form of algebra

* Boolean Logic values are either true or false

Logic Gates

* Logic Gates are a hardware device built from transistors

* They transform an electric signal into binary signal

* There a few logic gates to chose from, we will be looking at:

* AND
* OR

* NOT
* XOR

29/04/2018





image48.jpeg
29/04/2018

Logic Gate - AND Logic Gate - OR

AND Gate Truth Table A OR Gate Trith Table

A —
A-B
B —|

A
* Two Input lines, one output line * Two Input lines, one output line
* Outputs a 1 when both inputs are 1 * Outputs a 1 when either inputs is 1

* Tip — the symbol looks like the letter D, the word AND has a D in it * Tip — the symbol looks like Star Trek symbol

Logic Gate - XOR Logic Gate - NOT

XOR Gate Truth Table A NOT Gate Truth Table
A
0
1

* Two Input lines, one output line * One Input line, one output line
* Outputs a 1 when either inputs is 1, but not both e Qutputs a 1 when the input is 0

* Tip — the symbol looks like Star Trek symbol with extra line * Tip — the input value you get just think “not that, the opposite”
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NOT & AND gate

Truth Table

Truth Table Truth Table Truth Table

A
0
0
0
0
1
1
1
1

References

* Logic Gates
* http://www.bbc.co.uk/schools/gesebitesize/design/electronics/logicrev2.shtml

* General
* UWTSD Gareth Jones SOAC — Computer Architecture Module

* Software

Actl\/lty S h e et « https://quizlet.com/289592679/flash-cards/

* https://logic.ly/demo/
Complete the Activities
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Logic Gates Activity Sheet

Logic Gates
Quizlet

Quizlet is an online virtual learning tool, the class can interact with games and puzzle whilst learning
the material, there is also a scoreboard, so you can compete with your classmates to see who can

win first place.

Enter the following link address:

https://quizlet.com/join/MNM8sZ3he

Sign up for an account using your university email address

You will have to join the class by clicking “Join class”

You should then see the following screen, click on the logic gates as indicated

51 Bromse dagrams
et 2members

You should have this screen now, this is a private class.
® b

=% Logic Gates

© Latestace

T —
Logic Gates

0 Create a folder

Kim Jenkins 2018

@ tuisctty .o '] o

- Your Sy Sets ~» tHE Teaching Material
© st . .

2 HepCone -

B

GRAVITY
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Logic Gates Activity Sheet

Learn

This section is multiple-choice questions, the statement is at the top and you need to
o select the appropriate term for the statement from the options at the bottom.

0%

Note don’t forget to write “Logic Gate —

@ Correctl Nicely done

The next part requires you to type in the term word that explains the statement:

” for the names of the logic gates

€ eann

@ study this onel

€
Outputs a1 when both inputs are 1
0/7 A / .
. B:D—oul i D_
- S —
— o X
Flash Cards

to turnit.

Kim Jenkins 2018

Flash cards require you to think what the term will be to see the answer click on the card

Collection of
Logic Gates
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Test
This a multi-choice questions test.

Matching Game
This a timed game where you must match the term and the statements together as quick
as possible.

=D
50 8

Gravity Game

In this game, statements will appear at the top and slowly work there down the screen
towards the planet by gravity you must quickly enter the term for that statement before it
hits.

Kim Jenkins 2018 Page 3|6
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Logic Gate Simulator
* https://logic.ly/demo/

«—— Work area
Toolbox

Example 1
Click, hold, and then drag onto the work area the fowling items from the toolbox
- Toggle switch
- NOT gate
- Light bulb
You can give each component a name if you wish, below the toggle switch was named “sw1”

Kim Jenkins 2018 Page 4|6
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To connect the components, click on small circle then move the mouse to the component you want
to connect to and click to create the link.

O

When the circuit is complete you should be able to see that when the switch if off, the signal is low
‘0’ up to the NOT gate, the NOT gate then inverts this and send out a high ‘1’ signal this is shown by
a thick blue on the link and the light bulb is light up.

Toggle switch — OFF

.y

Toggle switch —ON

[

5

You can discover the truth table values by click on the toolbar that looks like a table

logic.ly File Edit View Tools Simulste Help
adEa[d>c|k ¥ |

Input Controls

B O

Toggle Switch  Push Button

swi u

false  true

true  false

1

Exercise 1
Using the simulator create the following circuits:
* AND gate circuit
* OR Gate Circuit
* NOT Gate Circuit
* XOR Gate Circuit

Kim Jenkins 2018 Page 5|6
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Exercise 2
Create the following circuits and then complete the truth tables

A
D E

B

Kim Jenkins 2018 Page 6|6
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Ask autism Autistic Society

How we talk about autism

There is a lot of debate about how to define and talk about autism. You may have heard autism
described in several ways already. Terms you may be familiar with could include:

Autism Spectrum Disorder
Autism Spectrum Condition
Asperger syndrome
Classic autism

Kanner's autism

Al of these terms refer to aspects of the autism spectrum. The spectrum is vast and includes a huge
range of experiences and ways of being.

The 'Ask autism' online fraining modules will use the terms "autism’, 'autistic' and 'autism spectrum'.
These represent how the autistic people who created and reviewed this material agreed to talk about
autism. This language is a positive affirmation of autism as a difference in neurology, way of being, and
sense of personal identity to autistic people.

While it has been standard practice to use expressions such as 'person with autism', this phrasing was
not used in these modules, as many autistic people feel it suggests that autism is something separate to
an individual's identity, that it is something that could be changed or lost without essentially changing
that individual (Sinclair, 1999).

Accept diffevence. Not ndifference.

First published 2013 by The National Autistic Society, 393 City Road, London EC1V ING. www.autism.org.uk
Copyright © The National Autistic Society 2013

All rights reserved. No part of this document can be reproduced, stored in a retrievable system or transmitted, in any form or by means
electronic, mechanical, photocopying, recording or otherwise without the prior permission of the copyright owner.
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autism

strategies

Access to a quiet space

Autistic people often find everyday environments like a classroom, canteen or shopping centre
very overwhelming, which leads to stress and anxiety. Having a designated 'quiet space' where a
person can go to relax and refocus can really help.

Access to a preferred item or activity

When anxious or stressed, having access to a preferred item or activity can help some autistic
people, making the person feel calmer or distracting them from things that may be causing
discomfort.

Be prepared

Thinking about how you might support someone in advance and getting to know the person you
are supporting can be very helpful. This helps to pre-empt what a person on the autism spectrum
might find stressful, so that you and they, can make adjustments to reduce any stress. By
preparing the person for what to anticipate, you can reduce anxieties as a result of not knowing
what to expect from a situation.

Clear, accurate and unambiguous information
People on the autism spectrum can take longer to process incoming information. Keeping
communication clear, accurate and unambiguous can be really helpful.

A low-arousal environment

It is particularly important to think about the specific sensory sensitivities that an autistic person
may be experiencing. A low-arousal environment might mean removing or reducing unpleasant
or distracting stimuli. It also means adjusting your interaction style to provide calm and planned
support. It is also important to recognise that a low-arousal approach is not the same as no
arousal, and will depend on the individual you are supporting.
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Recovery time

When a person on the autism spectrum becomes overwhelmed, stressed

or anxious, it can take them a while to recover. It is important that the person is given space and
patience at this time. Communicating with the person whilst they are still recovering may make
the situation worse. Everyone recovers at a different rate. Get to know the person you are

supporting and learn what they think helps them recover.

Sharing interests

Sharing in the interests of people on the autism spectrum can help to build trust and rapport
with a person. Autistic people so often feel misunderstood and can find social chitchat difficult.
Sharing interests can help the person feel at ease. Tty to find out what interests and motivates
the people you support.

AlO

Time to process information

Spoken words aren't always an autistic person's preferred method of communication. Some
people may not use any spoken words at all. Other autistic people may come across as articulate,
but can need longer than average to process incoming information. Keeping language clear and
unambiguous and allowing time for a person to process what has been said can be very helpful.

53

Unbhelpful strategies

Being spontaneous

' People on the autism spectrum might not share the same social expectations as you about what

might happen and 'what to do' in some social situations. Being spontaneous and a lack of
planning could cause anxiety for an autistic person, especially if coupled with a new experience
or environment.

A high-arousal environment
High-arousal environments can be difficult for autistic people who have sensitive senses. Such an
’ environment might have lots of visual, auditory and other sensory distractions. Think about how
O your interaction and communication style might also be considered 'high-arousal', are you
providing too much information and not enough processing time?

Providing touch for reassurance
Some people on the autism spectrum can be hypersensitive to touch. What might seem like a
“ reassuring gesture could actually cause distress or even be painful.

Accept difference. Not indifference.

First published 2013 by The National Autist
Copyright © The National Autistic Society 2

Society, 393 City Road, London EC1V 1NG. www.autism.org.uk
013

All rights reserved. No part of this document can be reproduced, stored in a retrievable system or transmitted, in any form or by means
electronic, mechanical, photocopying, recording or otherwise without the prior permission of the copyright owner
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Ask autism

Ask autism: communication aids

Helpful strategies

Sharing interests

Sharing interests can help to build trust and rapport with a person. Autistic people often feel misunderstood
and can find social chit-chat difficult. Sharing interests can help the person feel at ease. Try to find out what
interests and motivates the people you support.

Digital methods
Digital technologies, like laptops, mobile phones and tablets, are helping autistic people communicate. These
can be used to help autistic people overcome some of the barriers to communication.

Checking understanding

It is easy for non-autistic people to misunderstand the actions and communications of autistic people. And it
is easy for autistic people to misunderstand non-autistic people. Checking that you have been understood
correctly, or that you have understood the other persons intentions, can help here.

Time to process information

Spoken words are not always an autistic person's preferred method of communication. Other autistic people
may come across as articulate, but can need longer than average to process incoming information. Keeping
language clear and unambiguous and allowing time for a person to process what has been said can be very
helpful

Clear communication
People on the autism spectrum can take longer to process incoming information. Keeping communication
clear, accurate and unambiguous can be really helpful.

Using visual aids

Visual aids can work well for people who communicate both verbally and non-verbally. Just because
someone speaks does not mean they will not benefit. Visual aids help to make abstract ideas seem more
concrete. They can also be used to help communicate thoughts, needs and feelings and also to indicate where
things are.
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Engaging in banter to create rapport

Banter often involves saying the opposite of what you mean or teasing another person in a light-hearted way.
Autistic people can take such things literally and misunderstand the intended meaning. This can cause stress
and anxiety. Some autistic people do use banter themselves however.

Speaking louder

People often speak louder to repeat a message when they do not think a person has heard them the first time.
An autistic person may not respond to you immediately because they are still processing your message, not
because they did not hear. Repeating the question louder could confuse the person and cause anxiety,
especially if they are sensitive to noise. Remember to give enough processing time when you communicate.

Repeating the question in a different way

People often repeat a question in a different way when they do not think a person has understood. An autistic
person may not respond to you immediately because they are still processing your message, not because they
did not necessarily understand. Repeating the question in a different way creates more information to
process. This could confuse and cause anxiety. If you do need to repeat, try to use the same words.

Accept difference. Not indifference.
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Sensory profiles

Sight
Hyper-sensitive individuals might avoid bright or strip lights and like to wear sunglasses or cover their eyes. A
person might also have difficulty sleeping unless in total darkness.

Hypo-sensitive people might enjoy flickering lights, shadows or spinning objects. (Hyper-sensitive people
might also seek this sort of stimulation when they are relaxed, remember, and that's true for all the senses).

Sound
Hyper-sensitivity to sound often means a person dislikes loud noise. The person might hum or sing to block
out unwanted noise and have difficulty sleeping unless it is very quiet.

Hypo-sensitive individuals may appear to not hear things, or might seek out loud noises or music.

Touch
Hyper-sensitive people may avoid certain foods (particularly textures), dislike touch and close proximity of
others, avoid certain clothes fabrics and dislike tags in clothing.

Individuals who are hypo-sensitive to touch might enjoy using their hands to explore objects, enjoy crunchy
textures, have difficulty manipulating small objects, and seek out contact.

Smell and taste

Hyper-sensitive individuals may avoid lots of foods, particularly strong flavours. A person may also dislike
'smelly environments', perfumes and deodorants.

Hypo-sensitive people might enjoy strong tastes and smells.

Balance and body awareness

Those who are hyper-sensitive might avoid too much movement, may 'fall off' chairs and get travel sick

easily.

Hypo-sensitive people can have difficulty sleeping, bump into things and may enjoy spinning, jumping,
physical activity or rocking.

Accept difference. Not indifference.
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