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	This report aims to critique and evaluate the technology-enhanced learning education opportunity which has been designed and delivered within an educational environment. A reflective essay not only expresses the personal experiences and anything that has been learnt from these experiences themselves, but to also discusses what has been learnt from the experience (Klimova, 2014, p.2). The lesson plan used will be included and the learning theories used will be critiqued to show the link to the teaching and learning and assessment strategies used in relation to the technology-enhanced learning opportunity (HEA A1, A5, 2011).
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	For the informal pitch of the technology-enhanced learning education opportunity the need for the use of a self-developed tutorial for the 2D Data Recording software was explained and discussed. This self-developed tutorial would consist of a video showing the steps needed to create a circuit map within the 2D software with instructional steps being described at the same time, originally planned to be done via a text to speech method. However, after the pitch it was suggested that the text to speech would be better replaced with the lecturer’s own voice to add some similarity to the tutorial and it is thought that the students would prefer a human voice over a computer generated one. The use of emergent technology within the classroom is shown to help improve the technical competency and a higher level of critical thinking within the students (Gertner, 2011; Morelock, 2011; Shepherd & Reeves, 2011; Chou et al, 2012, p.12).
	The need for this tutorial is based around the lecturer’s experience in previous years in teaching this subject, as currently there is very little in the way of instructional videos for this software. The current method of teaching this subject and software is lecturer led with key ideas and theoretical concepts introduced via the traditional lecture (Cognitivism, Behaviourism) method with demonstrations every week, but then they are backed up with a constructivist strategy to allow the students to actively gain their knowledge (Saavedra et al, 2012).  Whilst this is shown to be a productive way of learning during the class time it is limiting to the student after class time as they do not have the instruction (other than user manuals from the software developer) outside of the classroom. Using this method of creating an instructional video would enable the lecturer to make this available to the students before or after the lecture and enable them to practice before and after the class. Then when in the class there would be time for the students to ask any questions about the methods used and allow the lecturer to give better feedback earlier in the process which is shown to allow the students more chance to improve (Senye-Mir et al, 2016; Lopez-Pastor et al, 2009; Hwang, Chang, 2010). This will also allow the lecturer to go deeper into the actual uses of these circuit maps that they are creating, rather than spending the class time to just show how these circuit maps are created and not having the time to take this to a deeper level of learning. Having the extra time in class would also allow me to take a differentiated learning approach should it be needed, and this is shown to help to individualise the learning process for each student which helps to develop a deeper more autonomous understanding of the subject (Arzhanik et al, 2015, p.287).
	The informal lesson pitch itself was useful as it provided good feedback on the initial idea and its use, and also provided ideas to improve on the initial plan such as using the lecturer own voice instead of a computer voice for a more personal touch and familiarity.
	The resulting instructional video can be downloaded from here – https://www.dropbox.com/s/m27zipx1g7kdc11/Create%20Circuit%20Map.mp4?dl=0and the lesson plan used for the lecture can be found on the next page (HEA, A1, A2, A4, 2011).
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                                               LESSON PLAN
	TOPIC: Data Analysis 
	CLASS: BEng Motorcycle Technology

	DATE: 29/03/18
	LENGTH OF LESSON: 60 Mins
	NO IN CLASS: 20

	ABILITY/SPECIAL EDUCATIONAL NEEDS: 
The learners are known to me as I have taught them throughout the module, as such the lesson makes use of differentiated activities to ensure that the differing styles appeal to all learners. Over the course of the module the learning styles of my pupils has been identified and I have utilised this information when planning the lesson, such as task allocation to take in to consideration learners’ abilities. The intention here is to promote peer support although teacher facilitation is readily available to ensure that all learners benefit, and none are hindered.

	AIM OF LESSON
· To assess the students’ progression and to make myself and the students’ aware of their strengths and areas of improvement
· To familiarise them with Min/Max tables, Circuit Maps & Histogram
· To recognise the links between the use of 2d and a Gearing Calculator.


	LEARNING OBJECTIVES – The Learners Should Be Able To:

All learners will be able to understand the use of 2D data recording software.
Most learners will be able to explain the use of the Min/Max Tables, Circuit Maps and Histograms.
Some learners will be able to evaluate the combined use of data analysis and gearing calculators.

	PREVIOUS KNOWLEDGE:	
So far in this module the students have been introduced to the 2D Data Analysis system and have been given a brief overview of its features. In this lesson the more complex features will be explained and practiced.

	ANTICIPATED DIFFICULTIES:
Each task is differentiated according to Bloom’s taxonomy allowing learners of all abilities to be supported and challenged. Within each task there will be opportunities for all learners to list/define aspects of that task, to explain/identify aspects and to analyse or justify aspects of the task.

Due to speed of the computers there will be other computers ready for a student to change to should there be a problem.

Additional exercises are available for high achievers. Extension activities have been prepared for each learning activity and these are linked to the objective to extend and develop the more able learners. 

Question and answer sessions will be held throughout this session to gain a good standard of formative assessment. The questions will be formulated in such a way that challenges the more able yet supports the less able. This also offers an opportunity to differentiate according to the individual learners’ needs. Throughout the lesson, I will use a variety of questioning techniques to assess the level of understanding of each learner and will review and assess the learners’ understanding as the lesson progresses. 

Part of the session relies on the students having watched a supplied tutorial prior to the session, allow extra time for those who did not achieve this.

	RESOURCES/EQUIPMENT REQUIRED: 
· Computers with Word and Excel
· 2D Software
· White board


	HEALTH & SAFETY: NA







	HEA PROFESSIONAL STANDARDS
Please note WHEN and HOW any relevant professional standards occur and are met by you:
(Include detail of standard, not just a reference number)

          The learning activities within this lesson have been planned to account for the learning needs of a variety of learning styles (VARK) and abilities so that complete novices are supported, and enthusiasts are challenges (K1, K2). These activities also utilise individual and group work where peer assessment can be used alongside my own formative assessment which I will gather from circulating myself around the class, use of open questions and feedback from the emerging technologies that we use (K3). 
          In addition to this, the lesson is facilitated as opposed to being taught so that self-discovery guides the session in an attempt to gain learner engagement and enthusiasm for the subject. This benefits from the use of emerging technologies (K4) that allow learners to engage anonymously if they are not confident or if they are confident, vocally to their group or the class during group activities and discussions (V1, V2).
           As is often referred to in teaching and learning literature (V3), feedback forms an essential part of progression for learners and as such, within this lesson formative assessments are given verbally from one-to-one Q&A sessions, good movement around the class during the second activity and from class discussions. This will be carried out in a sensitive fashion to encourage full-class participation in further lessons (K5). I will also review and reflect upon my own performance from the feedback I receive from the observation and the responses given during the plenary (K6). Moreover, I have also included references to guide learners to further reading material on this subject and will encourage further contact after the lesson (V4). 


	ESSENTIAL EMPLOYABILITY SKILLS

Please note WHEN and HOW Essential Employability Skills occur and are achieved by the learners:
· Communication
     Q&A between teacher and learner
     Q&A between groups of learners
     Feedback from teacher and learners
· Application of Number
     Graphical interpretation of data
· Digital Literacy
     Use of 2D data analysis software and Excel. Using the tutorial provided before the session via Moodle to create Circuit Maps in 2D.
· Critical Thinking and Problem Solving
   Graphical analysis and discussions of problems
· Planning and Organisation
   Gathering newly acquired knowledge and applying it to given situations
· Personal Effectiveness

     Feedback from activity 1, 2 and 3.




	
STAGE
(Linked to Learning Objectives)

(WHEN)
	
FOCUS



(WHAT)
	
STRATEGY



(HOW)
	
TIME



(HOW LONG)

	
INTRODUCTION






DEVELOPMENT






























































PLENARY


	
Outline the lesson and present the ‘Hook’





Lead them to understand the uses of Min/Max tables, circuit maps, and histograms.


Highlight points about making a Min/Max Table in 2D.




Can the students repeat the task?







Highlight points about making a Histogram in 2D.




Can the students repeat the task?




Highlight points about making a Circuit Map in 2D.








Can the students repeat the task?













Discuss the use of Data Analysis and Gearing Calculators


Solidify what has been learnt.

	
Outline the session, how it will be structured. Show a video of data linked to a racing motorcycle, intended to ‘Hook’ the students to the topic.

Show them examples of min/max tables, circuit maps and histograms with their uses explained.

Show them how to make a min/max table in the 2D software, encouraging questions along the way.
Teacher led discussion.

Group task – Ask the students to split into pairs and produce their own min/max tables and discuss possible ‘phases’ to use in the setup.
Initial assessment of the knowledge of the class.

Show them how to make a Histogram in the 2D software, encouraging questions along the way.
Teacher led discussion.

Individual task – Ask the students to produce their own Histogram and discuss possible ‘phases’ to use in the setup.

Enhance the previously supplied tutorial by giving an in-class demonstration of how to make circuit maps in the 2D software, encouraging questions along the way.
Teacher led discussion.

Individual task – Ask the students to individually produce their own circuit maps and discuss possible channels to use in the setup. The previously supplied tutorial can be used to aid them.
This also provides an opportunity to differentiate the session as questions can be used to support less able and stretch and challenge the more able.

Show the students the link between using data analysis in conjunction with gearing calculators in Excel.

Summarise the topics that have been covered. Allow for any questions.
	
2 Min






3 Mins

5tot


5 Mins

10tot




7 Mins

17tot






5 Mins

22tot



7 Mins

29tot



5 Mins

34tot







20 Mins

54tot












4 Mins

58tot


2 Mins

60tot


ASSESSMENT STRATEGIES USED (When and How): 
Group assessment of class’ general initial knowledge of the use of 2D Data Analysis.
Individual assessment of the class’ ability to use a more complex area of the 2D Data Analysis software.

INFORMAL LESSON EVALUATION:
















[bookmark: _Toc512453232]Critical Reflection and Evaluation of the Technology-Enhanced Learning Education Delivery
	Reflecting on lectures we have presented, and the planning process taken will allow us to better understand what we have learnt and why, and the process of reflection allows us to deepen our own learning (Race, 2002, p.1). We need to be mindful of our self both during the experience and after, and this can be achieved by going through a self-critical evaluation (Johns, 2000, p.3). By doing this we allow ourselves to adjust and amend any areas we feel need to be and to hopefully improve for the next time (Ofsted, 2004, p.10) (HEA, A5, 2011)..
	Generally, the lectures are split with an introduction, a development section and a plenary to solidify what has been learnt and this lecture was split in much the same way. This reflective essay will be completed using Rolfe et al.’s (2001) reflective model. Other models were considered such as Gibbs (1988), Borton (1970), Kolb’s learning cycle (1984, p.42) Do-Review-Learn-Apply (Petty, 2009, p.320) and Johns model for structured reflection (2000). This final method of Johns, asking 5 cue questions and then dividing them into more focused questions would yield a more detailed reflection. Johns model for structured reflection is influenced by Schon (1987), Carper (1978) and Mezirow (1981), however on further research it was found that it does not have provisions for asking how we would improve in the future (Boersma, 2012). 
From this Stephenson’s Reflective Framework (1994, Cited in Burns & Bulman, p. 179) was considered but during the research for this it was found to be a little overwhelming, and it was difficult to find how some of the framework would fit in with the analysis. From here, Rolfe et al.’s (2001) reflective model was found to be a good mix between Kolb’s simplicity and Johns more focused questions, which was found to be more suitable at this stage and will now be used to reflect on the Introduction, Development, and Plenary sections of the lecture.

[bookmark: _Toc483833660][bookmark: _Toc512453233]Introduction
This lecture was based around the use of 2D Data Recording and therefore focused around the use of the software, but firstly I introduced myself and the topic and immediately after I showed a 2-minute video showing a motorcycle moving through a turn with data analysis linked up to the video to show what the rider is doing on the motorcycle.

· What was I trying to achieve? By using the video as the ‘Hook’, it immediately got the learners engaged with the topic, this helps the students to learn more effectively (Feller and Lotter, 2009, p.237) (HEA, K1, K2, K3, 2011). 
· So, what does this tell my class? In this instance, the video was used to show what we are trying to achieve in the understanding of the topic, to show how a motorcycle is reacting on the racetrack in comparison to the data we are looking at. The ‘Hook’ is a good way to engage the learners as it includes concepts from the theory of cognitive learning. We as teachers are trying to get information stored in the long-term memory of the learners, but to do this we must ‘Hook’ them first (Lee et al, 2008).
· Now what do I need to do to make things better? I am happy with the way the session started, again the use of this video allowed me to settle into the role. I was able to talk over the video to explain some key point that I wanted the class to focus on.
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	In order to start the development of their understanding I presented examples of Min/Max tables, Circuit Maps, and Histograms with descriptive outlines of what they are and asked, ‘How could these be used in data analysis?’.

· What was I trying to achieve? I was attempting to lead them to see the main differences between the various features in the software. By using an open-ended question such as this the learner needs to use a higher order thinking skill to answer (Zheng et al, 2007; Hassani et al, 2012, p.919).
· So, what is my new understanding of the situation? This method worked well as I was able show features in the software at the same time as explaining them. If the learners did not know the correct terms for the features being used, this was an opportunity to introduce these to them (HEA, V3, 2011).
· Now what do I need to do to make things better? This area actually took a little more time than planned due to the amount of questions on the features shown, in the future I would split the features up and show them separately instead of all at once.

Next, we needed to put into practice what had been learnt, this was achieved by splitting the class into groups to complete a group task.

· What was I trying to achieve? This was an initial assessment of the knowledge of the class with regards to this process. From here I could gauge the classes current knowledge as whether a complete novice or an expert and I could support them with feedback. This exercise also gave me an opportunity to walk around the class and talk to the groups and differentiate where needed (HEA, V1, V2, K5, 2011). 
· So, what did I base my actions on? My actions during this 7-minute group task were based entirely on what the students needed ad how they responded to the question presented. Taking a differentiated learning approach helps to individualise the learning process for each student which helps to develop a deeper more autonomous understanding of the subject (Arzhanik et al, 2014, p.287).
· Now what might be the consequences of this action? As a result of this approach I was able to fully engage with the learners during the 7-minute session and where necessary give extra assistance to the learners that needed it to fully understand the question.

Following this I showed the methods of creating Histograms in the 2D software and then asked them to produce their own.

· What was I trying to achieve? I was trying to show the students how to complete Histograms and what they were used for, and to solidify this I wanted them to repeat the process themselves and discuss. This exercise also met the ‘individual task’ portion of the teaching session (HEA, K1, K2, K3, 2011).
· So, what does this tell my class? This section showed new methods and solidified these new methods through a practical application of them. I also wanted to involve the use of computers as there is evidence that this can contribute to the classes engagement, help to improve their technological competency, and improve the level of critical thinking (Gertner, 2011; Morelock, 2011; Shepherd & Reeves, 2011; Chou et al, 2012, p.12).
· Now what might be the consequences of this action? We ended up spending a little more time than planned on this section due to the class size and the type of task. However, this did not prove to be much of a problem, there were a few questions on the subject but on the whole, I feel it was well explained and supported (HEA, K1, K2, 2011).

Following this I showed the methods of creating Circuit Maps in the 2D software and then asked them to produce their own.

· What was I trying to achieve? I was trying to show the students how to complete Circuit Maps and what they were used for, and to solidify this I wanted them to repeat the process themselves and discuss. This exercise also met the ‘individual task’ portion of the teaching session (HEA, K1, K2, K3, 2011).
· So, what does this tell my class? This section showed new methods and solidified these new methods through a practical application of them. By using the video in a flipped learning approach, this allowed the learners to get familiar with the process being used before the session and allow the time in the session to be freed up for further class discussion and learning conversations (Olsen, 2011; Chang, 2016) (HEA, K4, V1, V3, 2011).
· Now what might be the consequences of this action? This section went well, and the video was well received, and the majority of the class had attempted the process with the help of the video before the class.

Following from this it was time to introduce the link between the data analysis software and the gearing calculator that had been produced by the students in previous classes.

· What was I trying to achieve? I was trying to ensure that the student understood how the gearing calculator they had previously produced could be used in conjunction with the data analysis software.
· So, what does this tell my class? This part of the session showed the class how to further put into practice what they had been taught so far, this also allowed me to introduce new uses for the software and their gearing calculators and if the learners did not know them I could help the learners to understand (HEA, V3, 2011).
· Now what do I need to do to make things better? Again, I felt that this part of the session went well, and the students were happy to be able to link previous lectures to this one.

[bookmark: _Toc483833662][bookmark: _Toc512453235]Plenary
	The plenary is where I planned to solidify and assess what had been learnt during the session. 

· What was I trying to achieve? As mentioned, finally I needed to solidify and assess what has been learnt throughout the session. 
· So, what does this tell my class? This section finalised the session by summarising what had been discussed and learnt during the session.
· Now what might be the consequences of this action? The learners end the session knowing if they need to improve on certain areas of understanding, and they finish the session with confidence in what they have been taught.



















[bookmark: _Toc512453236]Conclusion
This lecture included several cross-cutting themes at various stages during the session. These themes had been chosen as they have been stated as key skills to improve the ability of learners being successful in the workplace. A study in 2011 in Wales, Skills for jobs: The National Strategic Skills Audit for Wales highlighted several themes that needed to be focused on (Wales. Learning Wales, 2014):
· Communication – this was used throughout the session as the learners were engaged through question and answer sessions, and also the learners were encouraged to communicate among themselves.
· Literacy and Numeracy – this was used in several sections as new terminology was introduced in stages, technology was utilised at various stages (digital literacy), and various calculations were completed during the session.
· Team working – this was used during the group task towards the end of the session.
· Problem solving – this was used during the individual task and the group task as the learners were presented with various problems relating to data analysis.
· ICT skills at a number of levels – this was used via the use of 2D Data Recording to answer some of the questions, and also required the use of Excel.
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