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A b s t r a c t 

The aim of this project was to develop video resources that could be used by teachers for flipped 

learning and as an aid for students to use when revising. The tutorials can be used for all UK exam 

boards for the A Level Physics course and cover content, practical work and past exam papers. These 

have now been used by thousands of students and I am planning to continue to develop these 

resources and the website for use by even more students in the future.   



 

F l i p p e d    L e a r n i n g 

It began in November 2014 during an INSET training session on flipped learning.  Teachers from 

across many disciplines in local schools shared their experiences and took part in a workshop led by 

a teacher who had been trialling this teaching technique with his students. This started my interest 

in this way of teaching and also producing video resources that could be used in this way. 

Flipped learning is not a new idea. It could be argued that the traditional ‘prep’ where students read 

through their textbooks in advance of the lesson is a well established technique. With flipped 

learning the conventional way of teaching is altered. Rather than the beginning of the lesson spent 

explaining facts with students copying notes form the board, followed by a few example questions 

and then a set of more challenging problems set as a homework for the students to complete on 

their own, the sequence of teaching is changed as shown in figure 1. 

 

Fig 1: Flipped learning vs. conventional learning 

 

With flipped learning students learn the basic content and make notes before the lesson through a 

task set by the teacher appropriate to the pupil. With developments in technology there are many 

options now available. This may include reading pages from a certain book, watching a video and 

then making notes or attempting a few questions to check understanding. This means the next 

lesson can then begin with the teacher checking the students understanding and addressing the 

more difficult areas before the students then apply their new knowledge to problems in the 

classroom where there is assistance from their peers and the teacher. This allows the most effective 

use of the limited time available, which in turn should allow for greater progress of the learners. 

The INSET session I attended looked at resources that were already available on many websites 

including the Khan Academy, and YouTube channels like Veritasium and Minute Physics. We also had 

a go at making our own videos: this involved using everyday equipment including cameras on mobile 

devices and mini whiteboards and pens to record content we had been teaching that day. 
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C r e a t i n g    V i d e o    R e s o u r c e s  

As a result of this INSET session I decided that I would try flipped learning with my students. From 

my own learning experiences using video I felt that video tutorials were the way forward. Many 

websites simply replicate the way that information is statically displayed in textbooks, with blocks of 

text and simple diagrams. A video is closer to the experience that students see in their everyday 

classroom. There is an emphasis of the key facts as the presenter connects with the audience, there 

are engaging animations, demonstrations can be seen close up and videos can be watched multiple 

times or paused should key information not be immediately understood.  

The largest platform for video sharing is YouTube and I found many examples of fantastic material 

that had been produced. There were, however, some drawbacks. Some of the content was aimed at 

too basic or too advanced a level for that required for the A Level Physics course I was teaching. 

Some content was centered on the US system of education and had different notation or calculus 

that was not readily understood by my students. There were also many examples of amazing videos; 

however these tended to focus on the topics that caught the publics’ imagination including particle 

physics and astronomy rather than the more everyday content that makes up the majority of the A 

Level curriculum – mechanics, waves and electricity. There were also videos that covered the correct 

content but were not well filmed, edited or made in a way that captivated the student viewer who 

needed to be kept engaged. 

I decided at this point to start making my own material based on the UK A Level Physics curriculum 

covering the entire course that I taught. I knew that I would be teaching this material many times 

during my career and I therefore decided to make high quality resources that could be used for 

many years with current and future specifications and for multiple exams boards.  

For the first month I trialled various approaches and technologies to find a way to make engaging 

material: my iPhone took great video when held in a retort stand; however it could not be edited 

with my laptop and it was hard to see what was being filmed at the time. I tried using screen capture 

software as I talked through existing PowerPoints on my computer; however, the videos were boring 

to watch as nothing was happening on screen for long periods. I tried presenting to the camera in 

front of a whiteboard while at school, but I found I spent a lot of time with my back to the camera. 

Eventually I settled on a camcorder held vertically above a plain white background of A3 paper, with 

my hands writing out the notes in pen. This had the advantage that I could also see the content 

being filmed – rather like using a visualiser in my lessons at school.  

This had many advantages: I could introduce pieces of real equipment to demonstrate what I was 

talking about, I could model abstract concepts with small items including pieces of Lego and I could 

build up explanations in a similar way to how we all present ideas when we explain new concepts on 

a whiteboard in front of our classes.  Rather than immediately revealing a lot of new content on a 

PowerPoint slide and talking through it, I could explain the Physics in small steps in a similar way to 

how we teach students in lessons at school so the new knowledge is introduced in a manageable 

way for the learners. It also allowed me a way to express myself and emphasise the key points in a 

manner similar to the way I do when teaching: something that is missing from text in a book or even 

a video where someone simply narrates over a PowerPoint presentation. 



 

      

      

      

Fig 2: Images from the videos, including from top left – Newton’s Laws, Resistors 
in Parallel, Petrol Engines, Redshift, H-R Diagram and PET scanners 

 

I started with a simple camcorder I borrowed from my school. This was clamped vertically above a 

sheet of A3 paper with a retort stand I had borrowed from my science department. In order to 

reduce any harsh shadows from two desk lamps I used to illuminate my work I filmed inside a light 

tent. This was a 1x1x1 metre cube made out of thin white fabric that allowed the outside light to 

diffuse gently through. Once I had filmed the video I downloaded the file to my laptop and used the 

free Movie Maker software to edit the video. This included cutting out any pauses and errors I had 

made while filming. Once edited and saved the video was uploaded to YouTube, a thumbnail image 

was created and a description was written about the content. This was a time consuming process 

but immensely satisfying and creative. 

Having set my mind to film videos that covered the entire A Level course I started with the 

specification for the exam board I taught at my school and worked methodically through each point 

in the document. I looked at how I could film this in an engaging way from my experience in the 

classroom and also using the equipment I had at hand. I would make detailed notes to make sure the 

content was correct which I found really improved my teaching in the classroom too. 



I shared my videos with the classes I taught, and also made the videos available to other students on 

YouTube. One of the disadvantages of YouTube is that it is not always easy to find exactly the right 

video needed so I also indexed my videos on a website with a short description of the content and 

the videos arranged by topic. This was an area I knew little about at the start so self taught using 

other YouTube videos to overcome any technical challenges. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig 3: The website www.alevelphysicsonline.com 

 

  



M y    T e a c h i n g    w i t h    F l i p p e d    L e a r n i n g 

At this time I taught at Beechen Cliff School in Bath, a state boys’ school with a mixed Sixth Form. 

From my initial trials with flipped learning I found that this style tended to suit the higher ability sets 

in the older year groups. I decided to introduce this way of teaching with two groups of Lower Sixth 

students as I was producing videos for the A Level course with the Year 12 material first. 

I would set one or two videos for my class to watch, using ‘Show my Homework’ to share a link 

which allowed every student to find the right video. Initial problems I faced with flipped learning 

included some members of the class not watching the videos before the lesson, resulting in me re-

teaching this material again to the whole class. This rather negated the process of flipping the 

teaching but I persevered with this approach including using the school sanctions policy in the usual 

way for a student who did not do their homework.  After several weeks my students realised they 

had to do the work or would be left behind in the lesson. The class were now in the habit of taking 

notes at home, so the start of the lesson allowed me to go over any areas they found difficult and 

the use of questioning allowed misconceptions to be addressed.  It was also really useful with 

practical work where they had an idea of how to set up the equipment before the lesson began, 

allowing more time for practical experiments. 

 

Fig 4: Example of a worksheet set for flipped learning 

As I developed my teaching strategies I often introduced a worksheet that the students had to fill in 

(fig 4) that was specific to the video required so I could see they had watched the videos before the 

lesson. I also sometimes used the TED Ed lesson creator where you link to a video and then set 



questions that the students answer, which records that the students have completed the work. My 

students bought into the approach of teaching: they always had access to the physics lessons online, 

could re-watch material and also had the advantage they could comment on the videos on YouTube 

– to ask questions, for further clarification, or to point out any errors I had made when filming. This 

was a real benefit as it was often other students who helped with their answers and developing their 

peer to peer learning. 

Support from the Anthony Waterhouse Fellowship allowed me to meet with other teachers who 

have been teaching in a similar way and producing videos. At the ASE Annual Conference in January 

2016 I attended a session run by James Donkin, a Chemistry teacher known as MaChemGuy on 

YouTube. He has been making material for his students and found many similar challenges with 

flipped learning with his students – namely how to ensure they had seen the material before the 

lesson. At his school his students would often not see the videos before the lessons but with a 

consistent approach his students quickly mastered this way of learning, and other teachers in at 

school used a similar approach to their lessons with the same students. I travelled to the IOP Welsh 

Physics conference in 2016 to meet with other teachers using my videos and more recently I ran a 

workshop at the 2017 SPN Charterhouse Conference about flipped learning to share my experiences 

with other teachers. 

 

M y    S t u d e n t    O u t c o m e s 

While working as a Head of Physics I used videos extensively with my Year 12 and Year 13 classes 

who sat OCR exams in June 2015 and 2016. These were mixed ability students in a non-selective 

state school who had all achieved at least a B grade at GCSE. 

They used videos for flipped learning and also for revision or when they had missed lessons. Two 

teachers taught each class and the teachers I worked with also promoted the use of Physics videos, 

although not to the same extent of flipped learning as I used. 

 

Fig 5: Percentage of grades achieved compared to national average 
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The students were really engaged with their Physics lessons and their results reflected their 

attainment. Figure 5 shows the overall A Level results of Year 13 in 2016 for the 37 students who 

took the exams. Not only were their results higher than the national average, the average Value 

Added figure was the highest of all the departments within the school at +1.13, especially compared 

to similar subjects including Math, Biology and Chemistry that the same students sat exams in. 

All this is an important measure of success; however, I was especially pleased with how many 

students went onto university to study Engineering and Physics at a higher level. This is not all due 

solely to watching videos, although I feel this was one of a number of steps I took to engage and 

communicate with the students who studied Physics at my school.   

 

W i d e r    O u t c o m e s 

In addition to my classes using the videos they were also proving popular on YouTube with students 

in many other schools. As their popularity grew the videos became higher up the search rankings 

which encouraged further views from many countries. 

In total I have now published over five hundred videos on YouTube with in excess of 3,000,000 views 

from students around the world: equivalent to teaching 24 hours a day for 5,000 days. 63% of views 

have been from the UK with the US, India, Pakistan and the UAE the next most popular countries out 

of two hundred plus territories around the world where students have used my material. 

 

Fig 6: Views per day for the 2016/17 academic year for AS Physics videos 
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Figure 6 shows how it was only after the Christmas holidays that daily views approached 5,000 per 

day before another jump after Easter. There are noticeable spikes in the data for the days 

immediately before the summer exams: 45,000 and 42,000 views the day before the two AS exams 

and then further spikes before the A2 exams later in June. It is also interesting to see a dip in views 

every week on a Friday then maximum views each Monday thereafter. 

Feedback has been really positive with thousands of comments on the videos, 97% likes, over 27,000 

subscribers at this time and many messages from students who have used my videos to support 

their learning. It has also been really pleasing to hear from fellow teachers using this material and 

how much it has helped newly qualified teachers and non-specialists teaching Physics. 

 

L e s s o n s    L e a r n e d 

I found that once I had overcome the embarrassment of hearing my voice played back to me I really 

enjoyed the process of filming videos and I would encourage every teacher to have a go. Students 

really engage and are appreciative of the time and commitment that they can see has been put in 

for their benefit.  

It is important to carefully plan what you will be filming and pay attention to the lighting and sound 

quality. Short videos prove more popular amongst students so if you have a long topic then this 

should be broken down into smaller sections: the average view time for my material on YouTube is 

just less than two and a half minutes. There will also be many times when filming that you make 

small mistakes, however, that is the same as if you were teaching the class. As long as these are 

acknowledged it does not detract from the video and I feel that the students build a relationship 

with a real person teaching them, rather than a perfectly scripted performance. The advantage of 

filming a practical demo is that you can edit out the times when it doesn’t work and show the small 

detail that students often miss: it should never be a replacement for demos and practical work in 

lesson, rather an additional source of information. 

It can be a time consuming process with many videos taking up to three hours from the initial 

planning to the finished article: by the time it has been filmed, edited, uploaded and a description 

written. When you create something it is permanent and can be used by many students for the next 

few years, as well as being an enjoyable and creative use of time that really develops your teaching. 

 

N e x t    S t e p s 

Although I have recently taken on greater responsibility as a Head of Science I will continue to make 

video tutorials that cover more of the A Level Physics course. In addition to covering the content for 

other exam boards there is a great demand from students for worked solutions to past exam papers, 

there are the practical skills which are now assessed in written form in exams and so many 

interesting experiments and demos that go slightly beyond the specification to be filmed. The more 

time I have spent filming material the more opportunities I have seen and ideas I have had. It is a 



really exciting time to be making content and connecting with thousands of students across the 

world and I intend to grow my website and YouTube channel significantly. 
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