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What this seminar will cover:

● Curriculum change in England

● Impact of curriculum change on underrepresented groups (Gender, ethnicity, 

poverty indicators, SEN, intersectionality)

● Whether a shift to CS was equitable / justified

Limitations

● Very little 2020 data

● England only and mainly GCSE (age 16)



A potted history of computing education in England

● 1966 to 68 - First local authority schools acquire computers

● 1972 to 75 - Computer studies introduced as a qualification by exam boards

● 1982 - BBC Computer Literacy Project

● 1985 - 80% of schools had a BBC Micro (Blythe, 2012)
○ the UK had the largest percentage of coders who learnt coding between the ages of 5 and 10, 

the majority being in their 30s and 40s (HackerRank, 2018).

● 1990 - IT part of the D&T national curriculum

● 1995 - IT a distinct national curriculum subject

● 1999 - ICT becomes a core component of all subjects

● 2007 - final iteration of ICT curriculum

● 2008 - foundation of Computing at School group

● 2011 - OCR trial of GCSE Computing

● 2011 - Eric Schmidt's MacTaggart lecture

● 2012 - Shut Down or Restart (Royal Society, 2012)
○ Computing == CS / IT / DL

https://royalsociety.org/-/media/education/computing-in-schools/2012-01-12-computing-in-schools.pdf
http://www.computinghistory.org.uk/det/7182/BBC-Computer-Literacy-Project/
https://media.nesta.org.uk/documents/the_legacy_of_bbc_micro.pdf
https://research.hackerrank.com/developer-skills/2018/
http://www.ocr.org.uk/%20Images/81949-specification.pdf
https://royalsociety.org/education/policy/computing-in-schools/report/


2013/14 - computing and the end of ICT

“...the then ICT curriculum - universally acknowledged as unambitious, 

demotivating and dull - had to go.”

“...ICT used to focus purely on computer literacy - teaching pupils, over and over 

again, how to word process, how to work a spreadsheet”

Gove, BETT Show, 2014

https://www.gov.uk/government/speeches/michael-gove-speaks-about-computing-and-education-technology


What is computing?

Royal Society

2012

https://royalsociety.org/topics-policy/projects/computing-in-schools/report/


2014 onwards

● 2013/14 - new computing programme of study, disapplication of ICT

● 2015 - renewal of the A-level (e.g. AQA, OCR)

● 2015 - DfE decline to renew the ICT/IT A-level and GCSE

● 2016 - BBC micro:bit initiative sending devices into schools

● 2016 - development of new computer science GCSEs

● 2017 - announcement of the NCCE

● 2018 - establishment of the £84m NCCE
○ Upskilling 8,000 teachers

○ Computer Science GCSE in every school

● 2020 - online learning crisis

https://www.gov.uk/government/publications/national-curriculum-in-england-computing-programmes-of-study
https://www.aqa.org.uk/subjects/computer-science-and-it/as-and-a-level/computer-science-7516-7517
https://www.ocr.org.uk/qualifications/as-a-level-gce/computing-h047-h447/
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/473195/Further_additional_GCSE_and_A_level_subject_content_consultation.pdf
http://www.bbc.co.uk/programmes/articles/4hVG2Br1W1LKCmw8nSm9WnQ/the-bbc-micro-bit
https://ncce.org/


What has been the impact of the 

curriculum reform?



Digital qualifications at KS4 (incl GCSE ICT and CS)



Hours (thousands) of computing in schools

- 41% of teaching time lost in 7 

years since curriculum change

- KS3 28%      down

- KS4 54%      down

- KS5 43%      down

9 mins of non-GCSE computing 

per student in 2019

What does this mean for different 

courses and different groups in 

schools?

(Kemp, unpublished)



Who takes/can take GCSE CS?
% all - of whole 

population, who 

took it?

% possible - of 

those able, who 

took it?

Reach - students 

in schools where 

CS offered



Who has the change impacted?

England now sees fewer people receiving a digital education at school, in 

particular:

- Girls

- Black students

- Students from poorer backgrounds



Boys and Girls



Girls and computing

Girls made up:

● c. 22% of the GCSE CS cohort

● c. 15% of the A-level CS cohort

● c. 43% of the old ICT qualification

(JCQ, 2017, 2018, 2019, 2020)



Girl numbers

?



Who takes/can take GCSE CS?

% all - of whole 

population, who 

took it?

% possible - of 

those able, who 

took it?

reach % - students 

in schools where 

CS offered



Poverty indicators



Who can sit the qualification?

● Schools serving poorer communities are less likely to offer CS.

● Graph shows grammar and comprehensive schools only





Ethnicity



GCSE uptake by ethnicity as % of those taking subject

The change in qualification space has impacted different ethnic groups



(Kemp, 2019)

● White girls least 
represented group

● White working 
class girls more 
likely to sit CS



Special Educational Needs





How do students do at CS?

“A primary route to improvement will be to displace some of the routine ICT 

activity with more creative, rigorous and challenging Computer Science” 

Furber 2012





CS outcomes and gender

Girls outperform Boys in CS (and almost everything).

A model to look for relative achievement, how does a student do in CS compared 

to other subjects. E.g.

Maths-A (7) History-B (6) Physics-C (5)    |   CS-C (5)

Average Attainment of 6 (7 + 6 + 5 / 3)

they will be doing worse in computer science by one grade (i.e. 6–5)



Comparisons with other subjects

Girls outperform Boys in CS (and almost everything).

A model to look for relative achievement, how does a student do in CS compared 

to other subjects. E.g.

Maths-A (7) History-B (6) Physics-C (5)    |   CS-C (5)

Average Attainment of 6 (7 + 6 + 5 / 3)

they will be doing worse in computer science by one grade (i.e. 6–5)

General linear model used:

Attainment in CS ~ 
Avg attainment in other subs 
+ 
Gender



E.g. 

when controlling for 

achievement, i.e. a boy 

and girl have the same 

average grade in their 

other subjects

the girl would get 0.25 of 

a grade more in English 

lang.

the boy would get 0.31 

of a grade more in CS 

and 0.46 of a grade 

more in maths.



E.g. 

when a boy and girl have 

the same average grade 

in their other subjects

the girl would get 0.25 of 

a grade more in English 

lang.

the boy would get 0.31 

of a grade more in CS 

and 0.46 of a grade 

more in maths.

Questions of self efficacy



Summary

● Digital education in schools has decreased substantially since the introduction of 

the new curriculum

● There are serious disparities in access to the GCSE CS qualification

● The computing qualification changes in England do not appear to be equitable 

for girls, working class, SEN and some ethnic minority groups

● The exam system tells girls (and boys to a lesser extent) that they have 

strengths elsewhere. What does this mean for their self-efficacy?

● The majority of girls still outperform boys in CS and the new computing 

curriculum in England has only been around since 2014



So,was the curriculum change a good 

idea?



Wide support for change, but some concerns:

Over-influence of industry (Larke 2019, Williamson 2017, Rudd 2014)

“This is reinforced by a school curriculum that focuses in ICT on office skills rather 

than the more rigorous computer science and programming skills which high-

tech industries like video games and visual effects need” - Hope and 

Livingstone 2011

“[Academisation means] that schools without fully trained teachers could just drop 

computing altogether” - Williamson 2017



Computing = Computer science?

“Overall, a [reform] narrative of ICT as academically weak and vocationally 

useless prevailed” 

- Larke 2019

“I remember one of my kids coming back from school one day muttering, 

disgustedly: “Dad, you’d never guess what we had to do today – learn to use 

Microsoft Word!” This from a kid who had been using Word since he learned to 

write.”

- Naughton 2020

“We were told unless we got it back to the minister by 9 o’clock on Monday 

morning with a greater emphasis on Computer Science, then computing would not 

be in the national curriculum”

- Member of drafting panel quoted in Williamson 2017



Useless and uninteresting?

Girls’ perceptions of ICT as a subject at Key Stage 3. Mee 2020 (2011 data)



Computing in the school curriculum: a survey of 100 

teachers
● KS3 Computing is being used to prepare for GCSE CS

● GCSE CS not available to less able pupils

● Limited options at KS4

Mee 2020



Royal Society

2012

Policy: intended, actual, in-use (Ball & Bowe 1992)

https://royalsociety.org/topics-policy/projects/computing-in-schools/report/


Reasons for underrepresentation: Psychological

'Natural' or biological differences: Different ways 

of working (Baron-Cohen, 2009)

Self-efficacy: ‘if you think you can, you can’ 

(Bandura, 1987)



Reasons for underrepresentation: Sociological

Social identities and inequalities - Good but not good enough / not for 

‘people like me’ (Archer et al, 2010; Mendick 2005; Wong, 2017)

Stereotypes and expectations: Gender - technical boys and creative 

girls (Butler, 1990; Varma, 2007; Wong & Kemp 2018); Ethnicity - cultural 

and family values/aspirations for children (Wong, 2016) 

Science and STEM capital - Resources and access inequality (Archer et 

al., 2015; Bourdieu, 1977; Moote et al., 2020)

Intersectionality: ethnicity, social class, gender and other social factors 

(Crenshaw, 1988)

The role of teachers and schools - implicit and un/conscious 

assumptions



Forthcoming research

2021-2024 - Gender/Girls, attainment and subject choice in computing 

education

Strand 1 - A NPD analysis of attainment, subject choice and student 

characteristics

Strand 2 - A qualitative and quantitative study on ‘successful' schools - what 

worked and what can be shared/amplified?

Research questions:

1. What are the main predictors of female attainment in GCSE CS?

2. What are the factors that explain schools with high female participation in 

GCSE CS?

3. How do students’ attitudes and attainment in school level computing 

influence uptake and performance of the subject at later exam levels?



Questions to discuss

1. Is underrepresentation ‘normal’ and ‘expected’? 

When and why should we be concerned?

2. Should initiatives be ‘targeted’ or ‘available to all’?

3. Are some interpretations of ‘computing’ more 

inclusive than others?

4. What can teachers and practitioners (realistically) 

do to support the participation and engagement of 

underrepresented students in computing?


