
 

 

Improving progress and attainment in computing for students from disadvantaged backgrounds 

Our 2022 performance data suggests that students from disadvantaged backgrounds don’t make as much 

progress as other student groups in Computing. In this research I would like to develop strategies to 

improve progress for learners of every student group. 

Research basis 

For my initial research, I quickly found that there is little available research into my study area that is 

specific to computing. After Further research, including reading the recent Ofsted Research review into 

Computing in secondary schools (Ofsted Research Review Series- Computing, May 2022) it cited Sematic 

Waves as a strategy that can make computing more accessible to all learners, so I made this the basis of 

my research enquiry and identified this as a strategy to use.  

Addressing alternate conceptions (teachcomputing.org Pedagogy quick read, February 2022) in Computing 

is another theory to ensure that students’ prior conceptions and mental models do not lead to 

misconceptions when learning new theories that are interlinked.  By categorising alternate conceptions 

into pre-conceived notions, non-scientific beliefs, conceptual misunderstandings, vernacular 

misconceptions and factual misconceptions, teachers can address possible misconceptions and identify 

alternate conceptions. 

I will measure the impact of these strategies by analysing the performance data of a year 8 class I have 

trialled the strategy with, compared to another class studying the unit who have not. I will also look at the 

average performance of disadvantaged and non-disadvantaged students in the end of unit test over both 

groups to evaluate the impact of this. 

 

Strategies implemented 

Legitimation Code Theory or ‘LCT’ (Maton, 2013). Karl Maton himself grew up on a council estate and 
attended a state school, he then went on to complete three degrees at Cambridge University. LCT aims to 
help students develop legitimation codes that others of more privileged social backgrounds will have 
already developed, to remove social and educational barriers in achievement and is split into three 
categories(dimensions); Semantics, Specialisation and Autonomy. 
 
Semantic waves as part of LCT is the concept of helping learners to develop expert concepts from novice 

standard, in order to make knowledge more accessible. One of the main principles is using different 

examples and contexts that are relatable, connecting similarities to more complex ideas. It then helps 

learners to unpack their understanding, and apply this to more complex contexts.  

By following a Semantic Wave, students will start at the top of the wave with the abstract concept. They 

then have meanings and similarities unpacked for them, in a relatable context to help them to understand 

similarities to the concept, with activities based on this simplified understanding. This understanding is 

then re-packed, by completing a more complex activity or question, reaching the peak of the next wave, 

which hopefully leads to their understanding of the concept. 



 

 

 

 

 

 

Image source: ‘Using semantic waves to improve explanations and learning activities in computing’, Teach Computing, February 2020 

I tried this when teaching year 8 the Computer Systems unit. For many students it will be the first time that 
they have learned how a computer system works together, and the concept of systems architecture. Some 
of the learning in this unit can be difficult to conceptualise. I linked examples of human body parts to each 
aspect of the unit learning; for example, comparing input and output devices to eyes and mouths, the CPU 
to the brain, and the operating system to the nervous system.  

By unpacking these concepts into more concrete experiences and meaning, but then re-packing them back 
into the complex concepts, it helped students to link and understand how the different parts of the 
computing system function together to make a multi-purpose computer.  

Alternate conceptions in computing 

This strategy interlinks well with the use of Semantic Waves, whilst semantic waves helps to effectively 

build new knowledge, this equips educators with the tools to pre-empt, discover and correct alternate 

conceptions that may lead to misconceptions.  

 

Source:https://raspberrypi-education.s3.eu-west-1.amazonaws.com/Quick+Reads/Pedagogy+Quick+Read+19+-+Alternate+Conceptions.pdf 

Identifying alternate conceptions is the first important aspect of this theory. I did this by using AFL 

frequently in the computing unit, and devising careful MCQ’s in the mid and end of unit assessment to 

diagnose any misconceptions in the computing unit. This did identify a common misconception linked to 

the CPU- that students only think the CPU consisted of a processor chip.  

https://blog.teachcomputing.org/quick-read-6-semantic-waves/


Challenging misconceptions is another aspect of this theory- making sure that misconceptions are quashed 

using support resources. I used some diagrams in the discussion about the architecture of the CPU and 

how memory works and processor play a part in execution of instructions to support the explanation and 

build a correct mental model of the CPU. 

Main findings and conclusions 

In comparing 2 data sets from the unit assessment in year 8, the data suggested that there were 50% more 

students reaching the higher-grade threshold (85% +) in comparison to another class where this method 

hadn’t been utilised.  

This was a lot higher than I would have expected, and clearly indicates that Semantic waves strategy is 

effective in helping students to develop a higher level of understanding in a topic in comparison. The 

number of mid-level grades were roughly the same (5 % higher in the test group) and lower grades the 

same. 

For disadvantaged students in the test class, the students are making positive progress, indicating that 

these methods are effective in improving and supporting progress of these students. 

Overall the data would suggest that the strategies are more effective in supporting most able students, in 

particular, to gain the higher mark threshold, however I do feel that a bigger impact would be noted with a 

longer implementation period, and would like to continue this research with same classes to monitor the 

longer-term impacts of these strategies.  

 

What are the next steps in relation to the research-based enquiry and future thoughts 

I will continue using Semantic Waves to aid learning in more technical and abstract topics, to allow 

students to make learning connections, and over time I think it will be really effective in concrete learning 

terms. I will be sharing my findings with my colleagues and peer-plan how we can use this explanation 

structure for challenging topics in Key stage 3, and 4. 

I will also do some further reading around the area of LCT (Maton, 2013) as I found his theories on barriers 

to learning really interesting, and there are more strategies that I would be interested in implementing in 

my classroom. 

I would also like to formalise how we challenge misconceptions in Computing at Key stage 3, and need to 

consider how we can best achieve this in our curriculum delivery and planning.  

I have really enjoyed this research, and know that my students have benefited from being taken on 

Semantic Waves! 

Further reading recommendations 

https://epi.org.uk/publications-and-research/education-in-england-annual-report-2020/ 
https://isaaccomputerscience.org/?examBoard=all&stage=all 

https://www.gov.uk/government/publications/research-review-series-computing/research-review-series-
computing 
https://blog.teachcomputing.org/quick-read-6-semantic-waves/ 
https://blog.teachcomputing.org/tag/quickread/ 
https://legitimationcodetheory.com/theory/introducinglct/ 
https://raspberrypi-education.s3.eu-west-1.amazonaws.com/Quick+Reads/Pedagogy+Quick+Read+19+-
+Alternate+Conceptions.pdf 
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