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Executive Summary 

Background 

The Science Education Tracker 2023 (SET 2023) is the third in a series of studies which track evidence 

on key indicators for science engagement, education, and career aspirations among young 

people in England. Previous surveys were conducted in 2016 and 2019. All surveys have been 

carried out by Verian, formerly known as Kantar Public. 

For SET 2023, Wellcome provided the Royal Society with a grant to manage the project. The Royal 

Society then entered into an agreement with EngineeringUK, its delivery partner, to manage the 

research contract for the project, with the Society and EngineeringUK working together closely with 

Verian on questionnaire development, fieldwork, data analysis and reporting, steered by an 

Advisory Group established by the Royal Society.  

The SET 2023 survey covered 7,256 students in school years 7ð13 in stateðfunded schools across 

England, a sample of c.1,000 students per school year. The survey sample was drawn from a 

combination of the National Pupil Database (NPD) and the Individualised Learner Record (ILR)1, 

and was administered online. 

How has young peopleõs engagement with science changed over 

time? 

In general, between 2019 and 2023, and in some cases over the longer term since 2016, there has 

been a negative shift in young peopleõs engagement, aspirations and participation in science at 

school. Given that the 2019 to 2023 interval included the COVIDð19 lockdowns, it is likely that these 

trends are at least partly attributable to the educational disruption experienced by young people 

during school lockdowns, as well as the longer-term impacts of the pandemic. 

Between 2019 and 2023, young people were less interested in science and computing with this 

decline in interest being more pronounced among younger cohorts.  

¶ The percentage who rated each subject as very or fairly interesting decreased over this time 

period: among year 7ð9s, from 76% to 71% for science and from 60% to 56% for computing; and 

among year 10ð13s, from 74% to 71% for biology, from 59% to 55% for chemistry.  

¶ Over this period, overall interest in science dropped more steeply among year 7s and year 8s, 

while remaining more stable for year 9s. It might be hypothesised that this is because younger 

students, who transitioned to secondary school after the pandemic, were less prepared for 

secondary school than older cohorts.  

Between 2019 and 2023, year 7ð9 students were less confident in their abilities across most subjects, 

including science and computing.  

¶ The percentage of younger students who thought they were ôgoodõ at different subjects 

including maths, English, science and computing has fallen over this period. The drop in 

perceived ability was sharpest for science (from 56% to 49%) and computing (from 50% to 43%). 

 

 
1 Database s of students maintained the Department for Education  and Education & Skills Funding Agency , 

respectively . 
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Between 2016 and 2023, there was a marked reduction in young peopleõs access to more 

interactive forms of practical science, with these trends most accentuated between 2019 and 2023.  

¶ The percentage of GCSE students (years 10ð11) doing handsðon practical work at least 

fortnightly dropped from 44% in 2016 to 37% in 2019 and to 26% in 2023, with a similar pattern of 

decline in watching teacher demonstrations of practicals at least fortnightly (47%, 38%, 32%).  

¶ Conversely the percentage of year 10-11s watching a video of a practical at least fortnightly 

increased over time (39% in 2016, 41% in 2019, 46% in 2023).  

¶ Reduced frequency of handsðon practical work was accompanied by rising levels of unmet 

demand for this: 68% of year 10ð11 students wanted to do more practical work, up from 57%ð

58% in 2016 and 2019.  

Between 2019 and 2023, there was a decline in the percentage of year 7ð9 students who aspired to 

learn science beyond GCSE, and to go on to university. 

¶ The percentage of year 7s who thought they might continue with science beyond GCSE fell 

from 70% in 2019 to 64% in 2023, while the percentage of this age group who had already 

rejected science beyond GCSEs increased from 26% to 32%. 

¶ The percentage of year 7ð9s intending to go to university was lower in 2023 (70%) compared 

with 2019 (76%), with the percentage of this age group definitely considering university 

decreasing from 40% to 31%. 

Between 2019 and 2023, there were declines in access to careers information and work 

experience. However, these declines were concentrated among year 12s and 13s indicating that 

this decline was mainly related to pandemic disruption.  

¶ The use of many types of careers information fell between SET 2019 and SET 2023 including 

consulting parents or teachers, searching online and attending a careers event or fair.  

¶ There was also reduced access to work experience (STEM or nonðSTEM) in 2023 compared with 

2016 (57%, down from 69% in 2016 and 67% in 2019), although the percentage doing STEM work 

experience remained stable (between 13% and15% over this time) which might be due to 

increased opportunities for remote work experience for these sectors (this is covered below).  

¶ The declines noted above were mostly concentrated among year 12 and 13 students, who 

would have been in Years 10ð11 during the most pandemicðdisrupted academic years, when 

many schools tend to arrange such careers and work experience activities. 

Between 2019 and 2023, an increased percentage of students viewed science careers as 

accessible. 

¶ The percentages of students in years 10ð13 agreeing that science careers are ôsuitable for 

someone like meõ increased between 2019 and 2023, reversing a previous reduction between 

2016 and 2019: 36% in 2016; 32% in 2019; 39% in 2023. The percentage of year 10ð13s who 

agreed that science careers require high grades has decreased over time from 89% in 2016 to 

78% in 2019 and 75% in 2023. 

There is some evidence of widened gender gaps within the youngest cohorts over time, although 

not all in the same direction. 

¶ In years 7ð9, the decline in interest in science (see above) was more accentuated among 

females: so while there was no year 7ð9 gender gap in interest in science in 2019 (males 77%; 

females 75%), there was a relatively wide gender gap in 2023 (males 76%; females 65%).  
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¶ In years 7-9, females continued to be more likely to consider university, but this gender gap has 

widened over time: in 2019 the gender difference was 79% females vs 73% males, which had 

widened to 76% females vs 65% males in 2023.  

 

Key 2023 findings 

Students were more likely to see science as relevant to wider society than to their everyday life, 

with a minority regarding science as relevant to their everyday life. 

¶ Only 25% of young people in years 7ð9 selected ôrelevance to real lifeõ as a motivation to learn 

science.  

¶ Two in five young people in years 7ð13 (42%) considered an understanding of science as 

important to their everyday life. Year 7ð13 students were more likely to regard science as being 

important to wider society (57%) than to their everyday life (42%). 

Young people access science outside school in a variety of ways, with most students accessing 

science content online. However, most young people did not trust science information accessed 

via social media.  

¶ Students typically accessed science content through reading about it online (63% had done this 

in the last month), via TV or streaming (27% in the past month), or through books, newspapers or 

magazines (24% in the past month).  

¶ However, only 12% of young people in years 7ð13 trusted social media content completely or a 

great deal. The most trusted sources were healthcare professionals and scientists, both trusted 

by at least seven in ten young people. 

¶ Just under half (47%) of year 7ð13 students had visited a scienceðrelated attraction or activity 

such as a zoo, science museum or science festival in the past year. A third (43%) had 

participated in the past year in an extraðcurricular school science event such as a talk from a 

STEMðbased employer, a school STEM club, or a science or maths challenge or competition.  

One in ten young people were classified as having a strong science identity, while a third of young 

people felt that science was ônot for meõ. 

¶ Among young people in years 7ð13, 9% were classified as having a strong science identity, that 

is actively seeking out science news, events or activities, 54% were interested in science but 

didnõt make a special effort to stay informed, while a third (32%) felt that science was ônot for 

meõ. Females, and students with a white or mixed ethnicity, were most likely to consider that 

science is ônot for meõ.  

 

Experience of hands-on practical work is key to motivating students in science, especially among 

the least engaged in science. However, most students in 2023 encounter practical work via videos. 

 

¶ Practical work was considered the most motivating aspect of science lessons at school, 

especially for students in years 7ð9. When selecting from a list, 52% of year 7ð9s chose practical 

work as a motivation to learn science.  

¶ However, access to handsðon or teacherðdemonstrated practical work2 becomes less common 

as students progress through school. In year 7, 65% reported doing this at least once a fortnight, 

but this percentage fell steadily by school year, such that only 39% reported similar frequency of 

interactive practicals in year 11.  

 

 
2 This is the Gatsby definition of good ðquality practical work (Gatsby, 2017)  
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¶ Among all students in years 7ð11, the most common form of access to practical science was via 

video: 49% reported watching a video of a practical at least once a fortnight, compared with 

44% watching a teacher demonstration, and 38% doing handsðon practical work. 

¶ 71% of students in years 7ð11 wanted to do more practical work than they currently do. A desire 

to do more practical work was most common among students who did handsðon practical work 

least frequently, and with lower engagement in science, such as those with the lowest interest in 

science, who regard science as ônot for meõ and who were taking double rather than triple 

science GCSE.  

 

Most practical work done in groups or pairs. Most students were unable to relate practical tasks in 

school to real life contexts. 

¶ When doing practical work, most Year 7ð11 students did so in groups or pairs (81%) rather than 

independently (38%), and relatively few (29%) undertook fieldworkðstyle activities.  

¶ While most students (66%) said that they understood the aim of the practical tasks rather than 

just following instructions, only 34% said that the teacher always or usually explained the 

relevance of the practical work to everyday life.  

In general, engagement and aspirations in science and STEM were highest in the early years of 

secondary school, thereafter, declining by school year. 

¶ Young people in years 7ð9 were more likely than students in years 10ð13 to have visited scienceð

based attractions and taken part in STEMðrelated extraðcurricular activities. Years 7ð9 were also 

more likely than older students to see science as important to their everyday life, although years 

10ð13 students were more likely to value the importance of science for society in general. 

¶ In the first three years of secondary school, students increasingly rejected science as a future 

pathway: the percentage who said that they did not plan to study science after GCSE 

increased from 32% in year 7 to 37% in year 9. 

¶ Interest in a STEM career declined between year 7 and years 12ð13. 82% of year 7 and year 8 

students were interested in a STEM career, though this gradually dropped thereafter to only 69% 

and 72% of students in years 12 and 13, respectively.  

Students regarded science as a difficult subject and, compared with other compulsory subjects, 

they were less likely to rate themselves as ôgoodõ at it.  

¶ Perceptions of difficulty (40%) and volume of work (37%) were the strongest disincentives to learn 

science among students in years 7ð9. Among year 10ð13s, perceived difficulty was also a strong 

disincentive to learn Chemistry and Physics (40% and 39% respectively cited difficulty as a 

disincentive). 

¶ When asked to compare maths, English and science, students were most likely to rate 

themselves as good at maths (61% in years 7ð9, 57% in years 10ð13) and English (60% in years 7ð9, 

58% in years 10ð13). They had lower selfðbelief in science: 49% felt they were good at science in 

years 7ð9, and in years 10ð13 this percentage ranged from 38% in chemistry to 48% in biology.  

From years 10ð13 when the sciences are studied separately, there were substantial differences in 

levels of engagement across the three individual sciences (Biology, Chemistry, Physics). 

¶ In years 7ð9, when science is often studied as a combined subject, it is ranked towards the 

bottom (6th out of 9 subjects). In years 10ð13, when sciences are studied separately, biology was 

the most enjoyed science subject (3rd out of 11), while physics was least enjoyed (8th out of 11). 

Chemistry was ranked between these (7th out of 11).  

¶ Compared with the other sciences, students were more likely to link biology to subject interest, a 

good teacher, relevance to real life, getting good marks, fitting with future plans and finding it 
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easier than other subjects, while chemistry was more associated with enjoyment of practical 

work. Conversely, chemistry and physics were linked to a wider range of barriers including 

subject difficulty, not getting good marks, and finding the maths difficult.  

Most year 10ð13 students said their school offered triple science as part of the school curriculum 

although it wasnõt always available to individual students. 

¶ While most students in years 10ð13 taking a nonðtriple science course were content with this, 19% 

of them would have liked to study it if the option had been available to them: 3% said their 

school didnõt offer it on the curriculum, while 15% said the option was not available to them 

personally.  

¶ Compared with double science, studying triple science was linked to raised levels of interest and 

confidence in ability in science, more timetabled science hours and handsðon practical work, 

and increased knowledge and interest in STEM careers.  

 

When making postð16 choices, students were more likely to opt for a nonðSTEM than a STEM 

pathway. STEM subjects were most likely to be studied as part of a mixed pathway. 

¶ Of all year 11ð13 students who had made postð16 subject choices, 84% chose nonðSTEM 

subjects and 56% chose STEM subjects (42% chose a mixture of the two). The most popular postð

16 STEM subject choices in order were maths, biology, chemistry, physics and computing.  

¶ About two in five (43%) of year 11ð13 students who had made postð16 choices chose nonðSTEM 

subjects only, while 14% chose STEM subjects only. Therefore, most students taking STEM subjects 

did so as part of a mixed STEM/nonðSTEM pathway. A similar STEM vs non-STEM pattern was 

evident in relation to higher education aspirations.  

A fifth of students felt that they were not able to choose the subjects they wanted when making 

postð16 subject choices. 

¶ While 72% of year 11ð13 students who had made postð16 choices were happy with their 

choices, 20% said they would have preferred to take a different number or combination of 

subjects or courses. The main barriers to choosing subjects were the school or college not 

offering the course or a failure to meet minimum grade requirements.  

¶ When year 12ð13 students were asked to reflect on their postð16 choices, 38% indicated that 

they would have liked to have chosen different subjects when originally selecting them or in 

hindsight. Of these, almost half (49%) would have chosen different subjects and one in four (24%) 

would have like to study more, or a wider range, of subjects. 

 

Experience of STEMðbased work experience was rare. The COVIDð19 pandemic restricted 

opportunities for young people who were in years 12ð13 in 2023. 

¶ 57% of year 10ð13 students had completed work experience, though only 15% had completed a 

STEMðbased placement.  

¶ A quarter (26%) reported that they had wanted to secure STEMðrelated work experience but 

had been unable to do so. For year 13s who had not been able to secure STEM work 

experience, half (46%) cited the pandemic as a barrier to STEMðbased work experience.  

¶ Among students who did take part in STEM work experience, 80% had participated inðperson 

and 36% had participated remotely, though students in years 12ð13 (41% and 48%, respectively) 

were particularly likely to have participated online. 
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Threeðquarters of students in years 7ð13 were interested in at least one type of STEM career, 

although knowledge of different STEM careers was relatively low. 

¶ Threeðquarters (77%) were interested in at least one type of STEM career, with interest in 

individual STEM areas ranging from 46% for engineering, to 45% for science, to 38% for both 

maths and computing/technology.  

¶ Motivations for pursuing a science career focused mainly on interest, pay, being ôgoodõ at 

related subjects, and range of career options while barriers mainly focused on lack of interest 

and having alternative plans.  

¶ Between 32% and 38% of those in years 7ð13 considered themselves to know at least a fair 

amount about careers in each of science, engineering, maths, and computing and technology.  

About half of students were interested in an engineering career although enthusiasm for this fell with 

school year. A third considered engineering as a suitable career ôfor meõ. 

¶ Just under half (46%) of year 7ð13 students expressed some level of interest, with interest highest 

among year 7 students (55%) and lowest among year 12 (36%) and year 13 (39%) students.   

¶ Three in ten students in years 7ð13 (30%) agreed that engineering was a ôsuitable career for 

someone like meõ.  

¶ Interest in engineering was raised among males, Asian and Black students, students with many 

family STEM connections, and those who had undertaken STEM work experience. 

¶ Amongst all young people in years 10ð13 who expressed an interest in an engineering career, 

36% indicated a preference to pursue a technical or vocational route while 28% indicated a 

preference for a university route.  

Twoðthirds of students in years 7ð13 were interested in issues related to climate change, with interest 

higher among females. One in three were interested in a career to help tackle climate change. 

¶ 64% of students in years 7ð13 were interested in issues related to climate change and interest 

was higher among females, students with many family STEM connections, and students living in 

the least deprived area quintile.  

¶ Interest in climate change issues by school year decreased among males (from 65% in year 7 to 

54% in year 13) but remained stable for females with around seven in ten females expressing 

interest across all school years. 

¶ 35% of year 7ð13 students were interested in a career that will help tackle climate change and 

interest was higher among students interested in an engineering career (42%).  

 

Differences between demographic groups 

There was a wide maleðfemale gender gap in STEM engagement, participation and aspirations, 

across several metrics.  

¶ Across years 7ð9, males were more interested in the school subjects of science (76% vs with 65% 

of females) and computing (68% vs 42%). 

¶ Among students in years 11ð13 who had made postð16 choices, males were more likely to 

choose maths, physics and computing, while females were more likely to choose biology (as 

well as many arts and social science subjects). In higher education subject aspirations among 

year 10ð13 students, computing and engineering were more popular among males, while 

healthcare was more popular among females.  
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¶ Females were much less likely than males to rate themselves as good at maths, computing, 

science (years 7ð9) and physics (years 10ð13). By contrast, there was no gender gap for 

chemistry and history, and for English and biology the gender gap was reversed.  

¶ Female students in years 7ð9 mentioned more barriers to learning science than male students, 

and were especially likely to say that they had been put off by factors related to difficulty (50% 

of females, 31% of males), quantity of work involved (44% of females, 30% of males) and lack of 

interest in the subject (42% of females, 26% of males). Males were over twice as likely as females 

to say that nothing had put them off learning science (19% vs 7%).  

¶ There were strong gender divides in relation to the ôTEMõ (technology, engineering and maths) 

aspect of STEM careers, while knowledge and interest in science careers was more balanced by 

gender.  

¶ Females expressed a wider range of reasons for being disinclined towards a STEM career and 

were more likely than males to be discouraged by a lack of enjoyment or preference for other 

subjects, or because they lacked confidence in their ability in science. 

¶ Across years 7-13, females were more interested in topics related to the environment, including 

climate change, biodiversity loss, sustainable fashion, and diet. When asked specifically about 

climate change issues, 70% of females were interested compared to 59% of males. 

Family and especially parents are very influential in shaping young peopleõs education and career 

choices. However, family science connections are more concentrated among students from more 

advantaged backgrounds, which perpetuates inequalities in access to STEM. 

¶ Parents were cited as the most influential sources for students seeking guidance about careers.  

¶ Using a specially constructed Family Science Connections Index, stronger family science 

connections were found among students from more advantaged backgrounds as measured by 

low area deprivation and parental attendance at university.  

¶ Stronger family science connections were linked to higher access to informal science learning 

(such as science museums), participation in extraðcurricular science activities, triple science 

takeðup, STEM work experience, a wider range of careers advice, and greater knowledge and 

interest in STEM careers.  

¶ Students with stronger family science connections were also more likely to take up STEM subjects 

after GCSE and to aspire to STEMðbased higher education and careers. More widely, students 

with stronger family science connections displayed more interest and motivation in school 

science and were more likely to rate their ability in this.  

Students with an Asian background, and in some cases also those from a Black background, were 

most likely to engage in science and STEM at school and beyond.  

¶ Students in years 7-13 with a white or mixed ethnicity were most likely to consider that science is 

ônot for meõ (35% white and 30% mixed vs 26% Black and 22% Asian).  

¶ Year 7-9 students from Asian (78%), Black (66%), and mixed (67%) backgrounds much more likely 

than white students (58%) to say they that they would definitely or maybe study science after 

GCSE. Interest and confidence in ability in science at school was in general stronger among 

students from a Black or Asian background. 

¶ Triple science GCSE takeðup among year 10ð13s was higher Asian students compared with 

white students. 

¶ Compared with white students, Asian and Black students displayed higher rates of knowledge 

and interest in STEM careers. 
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1. Introduction 

1.1 Background and objectives  

The Science Education Tracker 2023 (SET 2023) is the third survey in a series of studies which track 

evidence on key indicators for science engagement, education, and career aspirations among 

young people in England. Previous surveys were conducted in 2016 (SET 2016) and 2019 (SET 2019). 

All surveys have been carried out by Verian, formerly known as Kantar Public. 

Although the surveys are part of the same series, the commissioning and funding arrangements 

have changed over time. The survey series was initially commissioned by Wellcome, in 2016, with 

support from the Department for Education (DfE), the Royal Society and the (then) Department for 

Business, Energy & Industrial Strategy (BEIS). Wellcome also commissioned the 2019 survey, which 

was supported by the Royal Society, DfE, and UK Research and Innovation (UKRI).  

 

For SET 2023, Wellcome provided the Royal Society with a grant to its Head of Policy for Education 

and Skills, Peter Finegold, as Principal Investigator to lead this project. The Royal Society established 

a delivery partnership with EngineeringUK, drawing on its social research expertise. An Advisory 

Group was established to provide oversight and guidance for the project, notably in informing the 

research instruments and reviewing survey data and an early draft of this report. The membership 

of the Advisory Group comprised: 

 

Professor Ulrike Tillmann FRS 

(Chair) 

Chair, Royal Society Education Committee,  

and Director, Isaac Newton Institute 

Professor Louise Archer Karl Mannheim Chair of Sociology of Education, UCL-Institute of 

Education 

Dr James Briscoe FRS Crick Institute and Member, Royal Society Education Committee 

Ms Nan Davies Head of Culture and Society Transition, Wellcome 

Mr Daniel Evans 

 

Ms Samina Kiddier (from July 

2023) 

Assistant Director, Maths and Science Curriculum, Department 

for Education 

Head of Computing and Science, Department for Education 

Mr Peter Finegold Head of Policy, Education and Skills, Royal Society 

Dr Hilary Leevers Chief Executive, EngineeringUK 

Dr Olga Maslovskaya Associate Professor in Survey Research and Social Statistics, 

University of Southampton 

Dr Claudia Mollidor (December 

2022ðMarch 2023) 

Ms Becca Gooch (from April 

2023) 

Head of Research, EngineeringUK 

Ms Michaela OõConnell Head of Work, Education and Skills, ESRC 

Mr Charles Tracy OBE Senior Adviser, Learning and Skills, Institute of Physics 

Mr Anthony Whitney Head of Public Engagement with Research, Department for 

Science, Innovation & Technology 

 

Under the agreement established by the Royal Society with EngineeringUK, a SET Project Team was 

created, overseen by the Principal Investigator. The Societyõs Senior Policy Adviser, David Montagu, 

was the Project Manager, responsible for governance and project oversight, supported by Ms Alice 

Kwan, Programme Coordinator. In parallel, EngineeringUKõs CEO had oversight of the research 

work, which was led by the Head of Research, assisted by Mr Joseph McGettigan, Research 
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Officer. EngineeringUK led the procurement process, through which Verian was contracted, and 

managed the contract with Verian. 

The SET 2023 survey covered 7,256 students in school years 7ð13 in stateðfunded schools across 

England, which represents a sample of c.1,000 students per school year. This was based on a similar 

survey design to SET 2019. The SET 2016 survey was smaller in scale and only covered students in 

years 10ð13. 

Although many existing questions were retained to allow tracking with SET 2016 and SET 2019, the 

SET 2023 survey content was adapted to allow for changes in the educational policy landscape 

since the last survey, and to address some more specific policy requirements of the Royal Society 

and EngineeringUK. The key differences between SET 2023 and SET 2019 were as follows: 

¶ While many tracking questions still focused on ôscienceõ, there was more differentiation in survey 

questions to allow separate analysis of the separate components of STEM (science, technology, 

engineering and mathematics). 

¶ More differentiation of the different components of school science (biology, chemistry, physics). 

¶ An expanded focus on practical science in schools. 

¶ A new module on knowledge and attitudes towards engineering as a career.3 

¶ A new module on interest in climate change. 

¶ New questions on trust in information sources about science. 

¶ An increased focus on vocational STEM pathways. 

As in previous SET surveys, all survey data were collected via an online survey platform. The survey 

was branded the Pathways Survey in all correspondence with young people. 

 

1.2 Impact of the COVIDð19 pandemic on time trends 

Although the COVIDð19 pandemic was not a specific focus of the SET 2023 survey, it is important to 

view observed changes between SET 2019 and SET 2023 in the context of the significant 

educational disruption experienced by students during the school lockdowns that occurred 

between April 2020 and March 2021, the further disruption they experienced in the latter part of the 

2021ð2022 academic year when schools were focusing on helping students catch up and exams 

were replaced by teacher assessment, and the longerðterm impacts beyond this. The impact of 

the pandemic on survey trends is discussed within the individual chapters of this report, with 

broader insights relating to this covered in the Executive Summary. 

 

  

 

 
3 Questions built on selected questions from the Engineering Brand Monitor (EBM) surveys , which have explored 

similar themes among young people at secondary school in the UK (see EngineeringUK, 2022 for the most 

recent report).  
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1.3 SET 2023 methodology 

Further information about the survey background and methodology can be found in the detailed 

Technical Report, which will be published in 2024. The key details are summarised below: 

¶ The sample was a random sample of young people in school years 7ð13 (aged 11ð18) 

attending stateðfunded education in England. It was drawn from a combination of the National 

Pupil Database (NPD)4 and the Individualised Learner Record (ILR)5. Following stratification of 

the sample frame by key variables such as gender, school performance, region, IDACI6 

quartiles and establishment type, a systematic sample was drawn from within each year group 

based on a target achieved sample size of 1,000 interviews per school year. 

¶ All sampled individuals were sent a letter inviting them to take part in the online survey. The 

contact approach for young people varied depending on their age at the start of fieldwork: 

¶ Young people aged 16 or over were written to directly with no requirement for parental 

consent. 

¶ For young people aged 13ð15, all correspondence was directed via parents; parents 

were asked to hand over the survey invitation letter to their child if they were happy for 

them to take part. 

¶ For children aged under 13, an additional level of consent was required7. Before the 

selected child could access the survey online, parents were asked to complete a short 

consent survey to confirm that they were happy for their child to take part. 

¶ Respondents were asked questions about a range of topics including their experience of 

science education, their future plans, and their attitudes towards STEMðrelated careers. Many 

questions were tailored to suit students of different ages. 

¶ The average interview length was approximately 20 minutes. 

¶ All questions about experiences at school related to the September 2022ðJuly 2023 school year, 

which respondents had recently completed. 

¶ Respondents could complete the survey on any online device, including laptops, PCs, tablets 

and mobile phones. All new questions were cognitively tested with young people prior to 

administration. 

¶ A total of 7,256 respondents completed the survey between 4 July and 3 September 2023, 

representing an overall response rate of 47%8. 

¶ This response rate was achieved after sending an initial invitation and up to three reminders. 

Later reminders were targeted at groups with the lowest response rates to maximise the 

representativeness of the sample. The achieved sample closely matched the population on a 

range of demographic variables. 

 

  

 

 
4 A database about pupils in schools and colleges in England, maintained by the Department for Education.  
5 A database of students enrolled in further education and work ðbased learning in England, maintained by 

the Education & Skills Funding Agency (an executive agency of the Department for Education) . 
6 Income Deprivation Affecting Children Index . 
7 To meet consent requirements under GDPR.  
8 Response rate is calculated as the number of completed interviews/number of cases issued. This corresponds 

to Response Rate 1, as calculated by the American Research Association for Public Opinion Research 

(AAPOR, 2016, Survey Outcome Rate Calculator 4.0) . 
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1.4 Interpretation of the data in this report 

Interpretation of changes over time  
 

The SET survey series consists of three cross-sectional surveys in 2016, 2019 and 2023 that have a high 

degree of repetition of question content. Changes over time (e.g. recorded increases or 

decreases) indicate changes between the time points corresponding with these surveys. However, 

as surveys were not conducted in the intervening years between these time points, it is not possible 

to ascertain whether these changes are part of a continuing trend between each stated time 

interval (i.e. 2016ð2019, 2019ð2023, or 2016ð2023). We are only able to detect change between the 

time points that correspond with matching questions in each survey.   

   

Linking survey responses to administrative data 

All respondents were asked their permission for administrative data from the NPD to be linked to 

their survey answers: 86% gave permission for their data to be linked. These administrative data 

included (amongst other data): 

¶ eligibility status for free school meals; 

¶ whether English is the young personõs first language; 

¶ special educational needs (SEN) status; 

¶ academic results from key stage 2 and key stage 49. 

The 14% of respondents who did not consent to data linkage were asked some additional questions 

about qualifications achieved to cover some of the items that would have been drawn from the 

NPD. 

 

Due to a delay in receipt of the NPD-linked data, analysis by NPD is not covered within this report 

and will reported on in a separate paper, to be published at a later time point.  

Gender 

All analysis by gender is based on a comparison of male and female students. The subsample of 

students who identify in any other way (n =117) was relatively small; this subgroup is included in 

analysis throughout the report except when results are compared by gender where results are 

shown for males vs females. 

Throughout this report, female students and male students aged 11-18 are generally referred to as 

ôfemalesõ and ômalesõ. This shorthand ensures a more consistent terminology. Other terms, such as 

ôgirlsõ and ôboysõ, are normally applied only to young people aged 11-13. 

Ethnicity 

Where analysis by ethnicity has been conducted, we have in general compared findings across 

four subgroup categories: white, mixed, Asian and Black. There was also an ôotherõ ethnic group 

(defined as ôArab or any other ethnic groupõ). However, the base size for this group (n=165 in total) 

 

 
9 For students in year 7 and year 8, key stage 2 data  are  missing because  year 6 assessments were cancelled 

in 2020 and 2021 due to the COVID ð19 pandemic . Key stage 4 data were  only available for young people 

who had already completed GCSE exams. These were  primarily young people in years 12 and 13.  
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was too small to allow any detailed analysis where the analysis is based on a subsample that is 

smaller than the total sample size. The ôotherõ group has therefore been used in selected figures.  

Social disadvantage 

There are significant challenges to asking young people directly about parental income or parental 

socioðeconomic group. In this report, the Income Deprivation Affecting Children Index (IDACI) 

quintiles10 were used as a proxy for family income levels. Entitlement to free school meals will be 

used as a further measure of disadvantage once these linked data are available (see ôLinking 

survey responses to administrative dataõ above).    

Reporting conventions 

All differences commented on in this report are statistically significant at the 95 per cent level of 

confidence11. All percentages reported are weighted to account for differential nonðresponse. 

In some figures, rather than showing comparisons for all groups, only significant differences are 

highlighted; for example, the Figure may only show selected ethnic groups, rather than all 

comparisons.   

Where percentages do not sum to 100 per cent or to net figures, this will be due to either (i) 

rounding or (ii) questions which allow multiple answers. 

Respondents were able to refuse to answer any question by selecting ôPrefer not to sayõ. ôDonõt 

knowõ and ôPrefer not to sayõ responses are included in the base for all questions reported except 

where otherwise specified. 

  

 

 
10 Income Deprivation Affecting Children Index: a measure of the percentage  of children in an area living in 

lowðincome households. Respondentsõ addresses have been grouped into quintiles, from most deprived to 

least deprived.  
11 When comparing percentage s, a design effect of 1.06 was used for the 2023 study, 1.06 for the 2019 study, 

and 1.09 for the 2016 study. These design effects were estimated at the overall level and were calculated as = 

(1 + cov( W)2) ð where cov( W) is the coefficient of variation of the weights. When conducting modelling, robust 

standard errors accounting for both the weighting and stratification have been calculated.  
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2. Science outside the classroom 
This chapter considers the level of engagement that young people have with science outside the 

formal classroom setting, for example by visiting science attractions, accessing scienceðrelated 

resources online, and through measuring the role of science within the family network. The chapter 

includes new measures on science identity and the extent to which young people trust different 

sources of science news and information. Findings are compared with previous survey years where 

relevant. 

Key findings 

Changes over time 

Visits to some science attractions decreased between 2019 and 2023 . Young people in 

years 7ð13 were less likely to have visited a science festival or event (12% vs 17% in 2019), 

and a science talk or lecture outside school (7% vs 11% in 2019) in the last 12 months. 

Attendance at other science ðrelated attractions remained unchanged.  

Compared with young people in 2019, young people in 2023 were somewhat more likely to 

value the importance of science in a wider context beyond school . The percentage of 

young people in years 7 ð13 who agreed that science is important in their future career 

increased from 42% in 2019 to 45% in 2023 ( this increase being solely attributable to students 

in years 10ð13), while the percentage who agreed that science is important for society in 

general increased from 5 4% to 57%. 

2023 findings 

As in SET 2016 and 2019 , young people from less affluent backgrounds were less likely to 

have family science connections.  A Family Science Connections Index (FSCI) was 

constructed to measure the strength of young peopleõs family science networks. This index 

was based on people they knew in science ðrelated jobs, parental interest in science, and 

whether they knew people they could talk to about science outside of school. Stronger 

family science connections were found among students from more advantaged 

backgrounds as measured by low area deprivation  (IDACI ) and parental attendance  at 

university.  

There was a strong relationship between family science connections and engagement in 

science outside school : 18% of year 7ð13s had many family science connections, and this 

group were more likely than those with no such connections to have visited science 

attractions in the past 12 months, taken part in extra ðcurricular STEM activities through their 

school, and to place trust in more established sources of science news and information 

(doctors, scientists, UK government etc.).  

Attendance at science ðrelated attractions was related to ethnicity and disadvantage. 47% 

of year 7 ð13s had visited a science ðbased attraction and 48% an arts or cultural attraction 

or event in the past year. Attendance at science ðbased attractions was lower among 

young people from Black backgrounds and those living in more deprived areas. While  Asian 

students were as likely as white students to visit science ðbased attractions, they were less 

likely than white students to visit arts or cultural attractions.  
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43% of students in years 7 ð13 had taken part in STEM ðrelated extra ðcurricular activities 

through their school.  This included STEMðbased careers activities (17%), talks with an external 

speaker (15%) and school clubs (12%). While only 8% of students had taken part in a STEM ð

related project outside lesson time and 4% in a project working with a STEM specialist, these 

two activities were perceived by students as being most likely to encourage them  to carry 

on studying STEM subjects.  

Only one in ten young people in years 7 ð13 were classified as having a strong science 

identity while a third felt that science was ônot for meõ. The remainder were interested in 

science, but didnõt make a special effort to keep informed. Females, and students with a 

white or mixed ethnicity were most likely to consider that science is ônot for meõ. 

A majority  (63%) had seen or read about science online  in the last month . However, trust in 

information about science content viewed on social media was very low . Only 12% of young 

people in years 7 ð13 trusted social media content completely or a great deal, while the 

most trusted sources were healthcare professionals and scientists, both trusted to the same 

degree by at least seven in ten young people.  

Students were more likely to regard science as being important to wider society than to their 

everyday life.  57% of year 7ð13s felt than an understanding of science was important to 

society in general compared with 45% who felt this was important to them for a future 

career and 42% who felt it was important for their everyday life.  

Younger children were more engaged in science outside school:  Young people in years 7 ð9 

were more likely than students in years 10 ð13 to have visited science ðbased attractions, 

taken part in STEMðrelated extra ðcurricular activities, and to get involved in creation of 

computer ðbased content such as games, websites etc. Years 7 ð9 were also more likely to 

see science as important to their everyday life, although years 10 ð13 students were more 

likely to value the importance of science for society in general.  

 

2.1 Context 

Engagement with science does not only happen within the classroom environment. There are 

several ways in which young people can connect with science outside of school, and these 

connections can help build scientific literacy, make science feel more relevant and accessible, 

and help young people to better understand the diversity of scienceðrelated career opportunities. 

In recent years, the concept of ôscience capitalõ has been developed to better understand how 

individuals, including young people, engage with science in their everyday life. Ultimately, the 

concept is an attempt to provide insight into why some people participate in and engage with 

science while others do not. The science capital measure developed by Louise Archer and her 

team, currently based at UCL Institute of Education12, comprises several dimensions which together 

encapsulate the ways that young people can feel ôconnectedõ to science in their lives. In this 

chapter we explore some of those dimensions, including participation in informal science learning 

 

 
12 https://www.ucl.ac.uk/ioe/departments ðand ðcentres/departments/education ðpractice ðand ð

society/science ðcapital ðresearch  

 

https://www.ucl.ac.uk/ioe/departments-and-centres/departments/education-practice-and-society/science-capital-research
https://www.ucl.ac.uk/ioe/departments-and-centres/departments/education-practice-and-society/science-capital-research
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(science attractions and science media); family science connections; extraðcurricular school 

activities; science identity; and whether young people feel that understanding science is relevant 

to their everyday life. 

Family background in particular is hugely influential in shaping young peopleõs attitudes towards 

science and throughout this report we repeatedly find evidence of a strong link between interest 

and aspirations in science and having family members with connections to science and STEM. 

Digital channels continue to be an important source of science information for young people 

outside school, especially as the use of social media is now almost ubiquitous among young 

people. According to recent Ofcom data (Ofcom, 2023) around 90% of those aged 12ð17 have a 

social media profile, and more specifically the 2019 Public Attitudes to Science survey (BEIS, 2020) 

found that 36% of 16ð34ðyearðolds selected social media as a main source of new scientific 

research findings, a figure which is likely to have increased since. Social media therefore greatly 

increase the potential for engaging with young people about science. However, social media also 

bring a risk of confusion and misinformation; for example, misleading information spread by climate 

change deniers or people who oppose vaccination. In order to provide more insight on this issue, 

the SET 2023 survey included new questions on how much young people trust different sources of 

science information. 

Patterns of engagement with science by demographic subgroups outside of school continue to be 

important to monitor. The SET 2019 survey found that young people from more disadvantaged 

backgrounds were less likely to have attended science attractions and to have engaged with 

science outside of school through other channels, and SET 2023 confirms that many of these 

unequal patterns still hold. 

 

2.2 Family Science and STEM connections 

Parents and wider family networks can be highly influential in the formation of scientific interest and 

aspirations. The ASPIRES study (Archer et al., 2013) established a clear association between the 

level of ôscience capitalõ in the family and childrenõs future science aspirations (section 2.1). This 

includes family science skills, knowledge and qualifications; knowing people in scienceðrelated 

jobs; and opportunities to talk about science outside of school (Archer et al., 2016). These types of 

connections can help young people better engage with and understand science in the wider 

world, as well as the careers and pathways linked to this. 

To help measure and explain variation in family connections to science, the Family Science 

Connection Index (FSCI) was developed for SET 2016, based on young people in school years 10ð

13. In 2019 the FSCI was expanded to include young people in school years 7ð13, and a similar FSCI 

measure was used in SET 2023. 

However, compared with previous surveys in the SET series, the SET 2023 focus shifted to cover more 

detailed questions on STEM i.e. technology, engineering and maths (TEM) as well as science (S). 

Moote et al. (2020) explored the extent to which science capital can be extended to the related 

ôTEMõ disciplines and concluded that, while it strongly related to engineering and physical science 

future study aspirations, it was not strongly related to attitudes and aspirations in relation to 

technology. 

To help take account of this variation, a second FSCI measure was developed in SET 2023. The FSCIð

Science index continues to measure family science connections as per the previous surveys in 2016 
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and 201913, while the FSCIðSTEM index is an adaptation of the original index, and also includes 

family connections to engineering, computing, and technology. Throughout this report, when 

looking at differences in survey measures by level of family science/STEM connections, we have 

used the most appropriate measure depending on the focus of the question. 

These indices were constructed by scoring and combining responses across different questions. 

FSCIðScience was built from questions which covered whether the young person: knows people 

they can talk to about science issues outside of school; has parent(s) interested in science; and has 

family members who work in science or medicine. FSCI_Stem used the same questions but added 

in two additional questions on whether the young person had family members working in 

engineering and technology. The detailed construction of these two indices is included in 

Appendix B. 

In summary, this provides two classifications as follows, with the FSCI_STEM producing a higher 

percentage of students with many connections given the expansion of the index to cover family 

members working across all STEM areas: 

FSCI_Science 

 

Low score  ð no science connections ð score of 0 (24% of respondents);  

Medium score  ð score of 1 ð3 (58% of respondents);  

High score  ð many science connections ð score of 4 ð6 (18% of respondents).  

 

FSCI_STEM 

 

Low score  ð no STEM connections ð score of 0 (14% of respondents)  

Medium score  ð score of 1 ð3 (61% of respondents)  

High score  ð many STEM connections ð score of 4 ð6 (25% of respondents)  

Figure 2.1 shows the results for the three questions that produced the FSCIðScience index and the 

overall FSCIðScience. This shows that nearly half (46%) of young people in years 7ð13 did not know 

anyone in a medical or scientific job that they could talk to about science issues outside of school; 

57% did not have a family member working in a medical role; 85% did not have a family member 

working in a scientific role; and about half (51%) did not consider that their parents were interested 

in science. The percentage of young people who did not have any of these family science 

connections (i.e. were assigned the lowest FSCI score) was 24%. 

It is also evident from Figure 2.1 that year 7ð9s were more likely to say they had science connections 

compared with year 10ð13s. This is mainly driven by a higher percentage of year 7ð9s who said they 

had at last one parent interested in science, although younger members were also slightly more 

likely to say that they had family members working in medicine. It is possible that parents of year 7ð

9s are more involved in their childõs education during these early years, for example helping with 

homework or talking about their school day, and therefore show more interest in schoolðbased 

science; this age group may also hold a broader interpretation of what counts as ômedicineõ. 

 

 
13 The measure is not exactly the same as in 2016 and 20 19. In previous surveys  the measure included questions 

on family members working in science and medicine combined, whereas in 2023 the measure built on two 

separate questions relating to i) medicine and ii) science.  
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Figure 2.2 similarly charts the constituent parts of the FSCIðSTEM index. The two additions that make 

this distinct from the FSCIðScience index are the additional inclusion of measures of family 

connections in the fields of engineering (45% of young people reported having a family member 

working in this area); and computing or technology (42% reported having a family member working 

in this area). The findings by age group, with young people reporting more family STEM 

connections, are similar to findings for the FCSI_Science index. 

Figure 2.1: Constituents of Family Science Connections Index ð Science (2023)  

 

Apart from your doctor, do you know anyone with a medical or science ðrelated job that you could talk to 

about health, medicine or other scientific issues outside of school? (SocNSci) Do you think your parents are 

interested in science? (IntYPPar) Does anyone in your family work in medicine? (SciParA) Does anyone in 

your fam ily work as a scientist? (SciParB) Family Science Connections Index (FSCI ðScience): combining 

responses to these three questions  

Bases: All year 7ð13s (7,256); all year 7ð9s (3,077); all year 10ð13s (4,179) Note: ôNot applicableõ responses 

have been excluded from the base for the ôParental interest in scienceõ results. 
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Consistent with SET 2019, family science connections were unevenly distributed across the sample 

of young people.  

Across years 7ð13, overall 24% of young people had a low FSCI_science score, that is they lack any 

family science connections. An absence of family science connections was most highly 

represented among young people from the following groups: 

¶ More disadvantaged families: 31% of young people living in the most deprived area quintile, 

declining through the quintiles to only 16% of those living in the least deprived area quintile.  

¶ Without a parent who had been to university: 13% compared with 30% who had a universityð

educated parent. 

¶ White students: 26% compared with 18%, 20% and 21% from Black, Asian and mixed ethnic 

backgrounds respectively. 

Conversely, having many family science connections (18% overall) was most highly concentrated 

in the following groups of young people in years 7ð13: 

¶ More advantaged families: 24% in the least deprived quintile compared with 14% in the most 

deprived quintile.  

¶ With a universityðeducated parent: 28% compared with 9% without such a parent.  

¶ Black and Asian students: 26% and 22%, respectively, compared with 16% of white students. 

 

Similar patterns emerge in relation to number of family STEM connections, although there is less 

variation by ethnicity. 

 

Figure 2.2: Constituents of Family Science Connections Index ð STEM (2023) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Apart from your doctor, do you know anyone with a medical or science ðrelated job that you could talk to 

about health, medicine or other scientific issues outside of school? (SocNSci) Do you think your parents are 

interested in science? (IntYPPar) Does anyone in your family work in medicine? (SciParA) Does anyone in 

your fam ily work as a scientist? (SciParB) Does anyone in your family work in engineering? (SciParC) Does 

anyone in your family work in computing or technology? (SciParD) Family STEM Connections Index (FSCI ð

STEM): combining responses to these three questions  

Bases: All year 7ð13s (7,256); all year 7ð9s (3,077); all year 10ð13s (4,179)  

NB: ôNot applicableõ responses have been excluded from the base for the ôParental interest in scienceõ 

results.  
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2.3 Science attractions outside school 

Consistent with 2019, young people in years 7ð13 were asked whether, in the last 12 months, they 

had visited a range of attractions related both to science and the arts. Attendance at these events 

could include trips with family or friends and/or with their school. Whilst the percentage making visits 

to most attractions remained largely unchanged since 2019, there were small drops in the 

percentages of young people indicating they had made visits to science festivals or events, and 

attending a science lecture (see Figure 2.3). 

Overall, based on the items included in the question, 47% of years 7ð13 had visited a scienceð

based attraction or event and 48% had visited an artsðbased attraction or event. 

As in SET 2019, wildlifeðbased attractions were the most popular scienceðbased attraction, with 28% 

of all young people visiting a zoo or aquarium in the last 12 months. One in six (17%) had been to a 

science attraction such as a museum or planetarium in the same period. As also found in 2019, 

younger students in years 7ð9 were more likely to visit science attractions, with higher percentages 

going to both of these attractions compared to older students in years 10ð13. This was consistently 

the case with the exception of science talks, attended by 9% of years 10ð13 and 5% of years 7ð9.  

Including artsðbased attractions in the question allows for a comparison between the arts and 

science. In SET 2023, one in three young people (33%) had attended a theatre or play in the last 12 

months, and a similar percentage (30%) had visited another type of museum or art gallery. 

Compared with scienceðbased events, there was much less variation in levels of attendance at 

artsðbased events by school year, with attendance remaining more stable by year group. 

 

 

Figure 2.3: Visits to science and arts attractions in the last 12 months among all 

students in years 7 ð13 (2023)  

 

Which of these have you been to in the last 12 months? (SciVisit)  

Bases: All years 7ð13 (7,255), all years 7ð9 (3,076), all years 10ð13 (4,179) 
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Figure 2.4 compares the demographic variation in attendance at scienceðbased attractions and 

artsðbased attractions in the past year.  

Focusing first on the percentage who had visited at least once scienceðbased attraction in the 

past year, attendance was higher among young people from the following groups:  

¶ Those living in the least deprived IDACI quintile.  

¶ Those with the most family STEM connections. 

¶ Those whose parent(s) attended university.  

¶ Students living in rural areas and in the East of England. 

On the other hand, participation in scienceðbased activities was lower among the counterpart 

groups to the above and was also notably low among Black students. 

The socioðdemographic differences for artsðbased attractions were similar, with raised attendance 

among students from families with many STEM connections, with a universityðeducated parent, and 

who live in more affluent areas and rural areas.  

However, there were also some different patterns of attendance between the two types of activity. 

For artsðbased attractions, there was a much wider gender gap with females much more likely to 

attend, and attendance was also higher among students from white and mixed ethnic 

backgrounds, and notably lower among students from Asian as well as Black backgrounds. The 

regional pattern was also different, with artsðbased participation highest in the South East and 

North East. 
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Figure 2.4: Visits by year 7 ð13 students  in last 12 months to science attractions 

and arts/cultural attractions by demographic subgroups (2023)  

 

Which of these have you been to in the last 12 months? (SciVisit)  

Bases: All years 7ð13 (7,256); males (3,428), females (3,601); white (5,115), mixed/multiple (450), Asian (935), 

Black (487); Least deprived quintile (1,358), Most deprived quintile (1,703); No FSCI ðSTEM connections ( 960), 

Many FSCIðSTEM connections ( 1,898); Graduate Parent(s) (3,536), Non ðgraduate parent(s) (3,022); Urban 

(6,048), Rural (1,203); North East (314), North West (926), Yorks & Humber (724), East Midlands (676), West 

Midlands (826), East of England (808), London (1,070), South East (1,188), Sout h West (712)  
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2.4 Extraðcurricular STEM involvement in school 

Young people in years 7ð13 were asked about their participation in extraðcurricular STEMðbased 

activities through their school during the previous school year. The most common activities, which 

at least 10% had participated in, were a careers fair that included finding out about STEMðbased 

future pathways (17%), an external talk from someone working in STEM (15%), school STEM clubs 

(12%) and competitions (10%). Overall, 43% had taken part in at least one of these types of STEMð

based activities. 

The results, when analysed by family STEM connections, indicate a link between family connections 

and take up. For example, 17% of young people had taken part in a STEMðbased careers fair at 

school, but this ranges from 10% of people with no family STEM connections to 23% of those with 

many family STEM connections. This pattern is repeated for all the activities measured in this 

question as shown in Figure 2.5, and the percentage of people who had taken part in at least one 

of these activities was double amongst students from families with many STEM connections (57%) 

compared with those with no family science connections (26%). 

 

 

Participation in STEMðbased extraðcurricular activities also varied by demographic subgroup and 

level of interest in a STEM career. By age, students in years 7ð9 were more likely to have taken part 

in almost all the activities in comparison to those in years 10ð13, and 48% of those in years 7ð9 had 

participated in at least one of these compared with 40% in years 10ð13. Students in London were 

more likely than in other regions to have participated in at least one of these activities (50% 

compared with 43% overall).  

Figure 2.5: Engagement in STEM ðbased extra ðcurricular activities through school 

among students in years 7 ð13 (2023)  

 

During this past school year, have you taken part in any of these activities related to Science, Computer 

science, Engineering or Maths? (STEMPrac)  

Bases: All years 7ð13 (7,256), No FSCIðSTEM connections (959), Some FSCIðSTEM connections (4,398), Many 

FSCIðSTEM connections (1,898)  

NB. Some answer codes are hidden due to low response  
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There was also a link between participation in STEMðbased activities and level of interest in a STEM 

career. Of those who had taken part in any of the STEMðbased activities in Figure 2.5, 88% were 

interested in a STEMðbased career compared with 69% who had not participated in any such 

activities. 

The study also measured the impact of these activities on further STEM learning more directly (see 

Figure 2.6 below). For each activity participated in, young people were asked whether taking part 

had encouraged them to carry on learning science, computer science, engineering and maths 

(STEM), whether it had put them off, or made no difference.  

Two activities stood out in terms of helping to encourage students to carry on learning STEM: 62% of 

those who had worked with a STEM specialist and 55% of those who had undertaken a special 

project said this had encouraged them to carry on studying STEMðbased subjects. However, 

although these activities appeared to be impactful for students, very small percentages had taken 

part in these (4% and 8% respectively). 

 

 

 

  

Figure 2.6: Extent to which extra ðcurricular activities have helped encourage 

young people in years 7 ð13 to carry on learning science, computer science, 

engineering and maths (2023)  

 

Which of the following statements comes closest to your view? Taking part in this activity hasé(STEMImp)  

Bases: All years 7ð13 who have taken part in last 12 months: EPQ (119), School club (902), Competition 

(792), Special project (578), Working with specialist (292), Talk at school (1,195), Visit to 

company/organisation (659), Careers fair (1,295)  
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2.5 Science identity 

As noted in section 2.2 above, it was not possible to include a full measure of science capital. 

However, a new question, taken from the ASPIRES research (Archer et al., 2020), was included to 

measure the extent to which young people might be considered to have a relationship with 

science or whether they regarded science as ônot for meõ. Throughout this report, this measure is 

referred to as ôscience identityõ.  

Overall, one in ten (9%) of year 7ð13 students said that they took an active interest in science, 

seeking out science news and events, 54% said they were interested but didnõt make a special 

effort to stay informed, while 32% considered that science was ônot for meõ. As with other measures 

of engagement with science outside of the classroom, there are differences in this measure for 

males when compared to females, and those from white ethnic backgrounds compared to those 

from other ethnic groups (see Figure 2.7). 

 

 

In general, male students and students from an Asian or Black background were more likely to 

report having a relationship with science. Conversely, the percentage who considered that 

science is ônot for meõ was higher among females compared to males (36% compared with 30%) 

and among white students (35%) and students from a mixed ethnic background (30%) compared 

with Black (26%) and Asian students (22%). These gender and ethnicity differences reflect similar 

patterns in relation to online and media engagement with science (see section 2.6 below). 

 

Figure 2.7: Young peopleõs relationship to science (science identity) by 

demographic groups; all students in years 7 ð13 (2023)  

 

Which of these statements best describes your relationship with science? (IdentSci)  

Bases: All students (7,256), Male (3,428), Female (3,601), White (5,115), Mixed (450), Asian (935), Black (487)  

NB. Figures do not add to 100 as ôDonõt knowõ and ôPrefer not to sayõ not included in chart 
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2.6 Engagement with science via media and digital channels 

The study measured the extent to which young people engaged with science via a range of 

media and digital channels. Due to changes in question wording, these results are not comparable 

with findings from previous survey years. Figure 2.8 details these findings.  

Focusing on the percentage who have engaged with each channel at least once a month, the 

most common forms of interaction were seeing or reading about science online (63%), watching 

programmes of documentaries about science (27%) and reading about science in print media or a 

book (24%). Around one in ten young people had listened to a radio programme or podcast about 

science or designed a technologyðbased creation (computer game, blog, website or animation) 

on a monthly basis (both 9%). 

 

 

  

Figure 2.8: Engagement with science through media and digital channels in the 

last 12 months among years 7 ð13 (2023)  

 

In the past 12 months, how often, if at all, have you done the following outside of school? (SciMediaA ðF)  

Base: All years 7ð13 (7,256) 
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There was variation in engagement with these resources and activities by demographic profiles. 

Figure 2.9 displays the demographic variation for two of these measures as an example, based on 

the percentage who have engaged in these activities at least once a year.  

This shows that the tendency to read science in a book, newspaper or magazine was higher 

among students from a Black or Asian background (72% and 75% respectively compared with 63% 

overall) while engagement with technologyðbased activities was higher for students in years 7ð9 

(49% compared with 23% in years 10ð13) and also more common among male students (38% 

compared with 30% of female students), and students from Black and Asian ethnic backgrounds 

(39ð40% compared with 33% of white students). This mirrors wider themes in this report, which 

indicate stronger interest in computing and technology amongst male students (see Chapter 5). 

 

 

  

Figure 2.9: Percentage of years 7ð13 who ha d i) read about science in a book, 

newspaper or magazine and ii) created a computer game, blog, website, or 

animation in  the  last 12 months by demographic groups (2023)  

 

In the past 12 months, how often, if at all, have you done the following outside of school? (SciMediaA ðF) 

Bases: All years 7ð13 (7,256), All years 7ð9 (3,077), All years 10ð13 (4,179), Males (3,428), Females (3,601), 

White (5,115), Black (487), Asian (935), Mixed (450)  
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2.7 Sources young people trust for information on science 

Another new measure introduced to the study in 2023 examined the levels of trust young people 

had in different information sources about science (Figure 2.10). Focusing on the percentage who 

trusted sources completely or a great deal, more than threeðquarters of young people (77%) 

trusted healthcare professionals, while 69% trusted scientists. Lower levels of trust were observed for 

friends and family (34%), the UK government (30%), TV news (22%) and social media (12%). 

 

 

  

Figure 2.10: Extent to which students in years 7 ð13 trust different 

sources of information about science (2023)  

 

 

 

 

 

 

 

 

To what extent, if at all, do you trust information about science from each of the following sources? 

(TrustSciAðH)  

Base: All years 7ð13 (7,256) 
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Levels of trust in these sources varied by number of family science connections. Other than social 

media, young people with many family science connections placed more trust in all sources 

compared to those with no such connections. This is particularly apparent for healthcare 

professionals (64% of students with no family science connections trust them completely or a great 

deal compared to 87% of those with many family science connections) with similar differentials for 

trust in scientists (58% vs 77%) and TV news (16% vs 27%) (Figure 2.11). 

 

 

 

 

  

Figure 2.11: Level of trust amongst year 7ð13 students in sources of information 

about science by Family Science Connections Index (FSCI ðScience) (2023)  

 

 

 

 

 

 

 

To what extent, if at all, do you trust information about science from each of the following sources? 

(TrustSciAðH)  

Bases: All years 7ð13 (7,256), No FSCIðScience connections (1,667), Many FSCI ðScience (1,320)  
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2.8 Importance of science in everyday life 

Maintaining engagement with science outside of the classroom helps build scientific literacy in 

young people and an increased awareness of how science can be used in society and future 

careers. 

Building on similar questions asked in 201914, young people in years 7ð13 were asked how much 

they agreed or disagreed that science is important for their future career, everyday life, and 

society in general.  

In SET 2023, 45% agreed that understanding science was important for them in their future career, 

42% that it was important to them in their everyday life, while over half (57%) agreed that science 

had wider relevance and was important for society in general. A comparison of the data from 2019 

and 2023 points to an increase in the percentage of young people who believed that science was 

relevant to their future career (42% vs 45%) and to society in general (54% vs 57%) (Figure 2.12). 

 

 

  

 

 
14 Whilst a similar question was asked in 2016, results are not directly comparable.  

Figure 2.12: Extent to which young people in years 7ð13 agreed that 

understanding science is important in different contexts (2019, 2023) 

 

How much do you agree or disagree with the following: Understanding science is important for me in my 

future career. (SciUse_1) | Understanding science is important for me in my everyday life. (SciUse_2) | 

Understanding science is important for society in general. (SciUse_3)  

Bases: All students 2023 (7,256), 2019 Sample A (3,150)  
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Breaking down these findings by year group, Figure 2.13 indicates that the observed increase 

between 2019 and 2023 in the percentage who agreed that understanding science was important 

for a future career was driven by an increase in year 10ð13 students who agreed with this (38% vs 

43%). However, the increased propensity to feel that science was important for society in general 

was observed across both age categories. Levels of agreement that understanding science is 

important for everyday life appear to have remained more stable over time. However, students in 

years 10ð13 were more likely to disagree with this statement than in 2019.  

 

 

  

Figure 2.13: Extent to which young people agreed that understanding science is 

important in different contexts by year groups (2019, 2023) 

 

 

 

 

 

 

 

 

 

 

 

 

How much do you agree or disagree with the following: Understanding science is important for me in my 

future career. (SciUse_1) | Understanding science is important for me in my everyday life. (SciUse_2) | 

Understanding science is important for society in general. (SciUse_3)  

Bases: Years 7ð9 2023 (3,077), 2019 Sample A (1,153); Years 10 ð13 2023 (4,179), 2019 Sample A (1,997)  
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As with several other measures of science engagement outside of the formal school lesson setting, 

there were differences in the perceived importance of science by different ethnic groups. In 

response to all three statements about the importance of science, Asian and Black students were 

more inclined to agree than white students, and in each case, those from mixedðrace 

backgrounds fell somewhere in between (see Figure 2.14).  

Over half of Asian and Black students (59% and 54% respectively) agreed that understanding 

science was important for a future career, compared to only 41% of white students. A lower 

percentage of white students (38%) agreed that understanding science was important for their 

everyday life, again below the agreement levels of Black students (51%) and Asian students (55%). 

 

 

 

 

 

 

 

  

Figure 2.14: Extent to which young people in years 7ð13 agreed that 

understanding science is important in different contexts by ethnic group (2023) 

 

How much do you agree or disagree with the following: Understanding science is important for me in my 

future career. (SciUse_1 ð3)  

Bases: All students (7,256), White (5,115), Mixed (450), Asian (935), Black (487)  
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3. Attitudes towards learning science 
compared with other subjects 

This chapter explores studentsõ interest, engagement, and perceived ability in science, with 

comparable questions asked about other school subjects. In this way, it is possible to gauge the 

extent to which attitudes towards learning science are specific to science rather than part of a 

more generic set of attitudes towards school subjects. Results are compared with SET 2016 and SET 

2019 where applicable. 

 

Key findings 

Changes over time 

Between 2019 and 2023, level s of interest in science at school decreased. Among year 7 ð9s, 

overall interest in science fell from 76% to 71%, while among year 10 ð13s interest levels fell for 

biology (from 74% to 71%) and chemistry (from 59% to 55%) with interest in physics 

unchanged (53%). As a comparison, there was also a decline in interest in English (from 65% 

to 60%), which indicates that these changes over time may be part of a wider post ð

pandemic shift . 

The decline in interest in science was more pronounced among younger cohorts.  Overall 

interest dropped from 83% to 72% and from 76% to 70% among year 7s and 8s , respectively, 

while this remained more stable among  year 9 s. Students in years 7 and 8 would have been 

in key stage 2 (primary school) during 2020 ð21, and it is possible that this change could be a 

pandemic ðrelated cohort effect, with younger students less prepared for secondary school 

than older cohorts who transitioned schools before the pandemic.  

In years 7ð9, the decline in interest in science was more accentuated among females, 

which has led to the creation of a gender gap. In years 7 and 8 there were larger 

percentage falls among females  compared to males , while at year 9 interest among males  

rose between 2019 and 2023 but fell amongst females . The net effect of this is that, while 

there was no year 7 ð9 gender gap in interest in science in 2019 ( males  77%; females  75%), 

there is a relatively wide gender gap in 2023 ( males  76%; females  65%).  

Compared with 2019, young people in years 7 ð9 were less confident in their abilities across 

most subjects, including science. The percentage  of younger students who thought they 

were ôgoodõ at different subjects including maths, English, science and computing has 

fallen, and these declines are reflected across both genders. The drop in perceived ability 

was sharpest for science (from 56% to 49 %) and computing (from 50% to 43%).  

2023 findings 

In years 7ð9, design and technology was the most popular of the nine subjects ranked. 

Science was ranked about midway, and below maths and English. Computing, geography 

and languages occupied the bottom three rankings.  
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In years 10ð13, biology was the most enjoyed and physics the least enjoyed science 

subject. Biology was ranked 3rd, chemistry 7th and physics 8th out of 11. The bottom three 

rankings were the same as in years 7ð9, with computing ranked 10th out of 11. 

In years 7ð9, computing was the second most popular subject for males and the least 

popular subject for females. In this age group males also ranked maths and science higher 

than females although the gender gaps were smaller. Among year 10ð13s, females ranked 

biology a little higher than males (a ranking of 3 vs a ranking of 4 out of 11), though males 

ranked physics higher than females (a ranking of 5 vs a ranking of 9 out of 11).  

Compared with maths and English, students were less likely to think of themselves as ôgoodõ 

at science. In years 7ð9 and 10ð13, students were most likely to rate themselves as good at 

maths (61% and 57% respectively) and English (60%, 58%). In comparison, students had lower 

levels of selfðbelief in science: 49% felt they were good at science in years 7ð9, and in years 

10ð13 this percentage ranged from 40% in physics to 48% in biology.  

Females were much less likely than males to think of themselves as ôgoodõ at maths, 

computing, science (years 7ð9), and physics (years 10ð13). By contrast, there was no 

gender gap for chemistry and history, and for English and biology the gender gap was 

reversed.  

Across all school years, interest and confidence in ability in science at school were 

generally stronger among students (i) from a Black or Asian background, (ii) with strong 

family science networks, (iii) who had studied triple science (years 10ð13), or (iv) who lived 

in London and more affluent areas. In contrast, students who selfðreported difficulties relating 

to emotions, concentration, behaviour or social skills were less likely to be interested in, or to 

rate themselves as ôgoodõ at science subjects. 

There was a strong association between perceived ability and interest in science. Across all 

school years, students who rated themselves as ôgoodõ at science (years 7ð9) or in the 

separate sciences (years 10ð13) expressed much higher levels of interest in the relevant 

subject. For example, 91% of students in years 7ð9 who rated themselves as good at science 

were interested in science compared to 29% who rated themselves as ônot goodõ at 

science. 

 
 

3.1 Context 

As explored later in Chapter 4, pupilsõ strongest motivations to learn science were interest in the 

subject, the opportunity to do practical work, having a good teacher, and the value of the subject. 

However, a lack of confidence or perceived ability in th e subject (ôscience can be difficultõ) and 

concern about the volume of work (ôthere is a lot to learn and rememberõ) were the most common 

barriers to engagement.  

The findings in this chapter further show that interest in science is unequally distributed across 

different demographic subgroups including gender, ethnic background and family science 

networks, and that the nature of these differences appears to be speci fic to engagement in 

science, rather than across school subjects in general.   
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The SET 2023 findings indicate that engagement in science is very clearly related to perceived 

ability. Supporting these results, the Trends in International Mathematics and Science Study in 

England (TIMSS) indicated that confidence was more strongly assoc iated with maths and science 

achievement than other factors such as subject enjoyment, teaching quality  (termed ôinstructional 

clarityõ) or valuing the subject (Richardson et al., 2020).  

Furthermore, findings from this study and elsewhere (Wellcome, 20 20; Archer et al., 2020; 

Richardson et al. , 2020) consistently point to a  wide gender divide in self ðperceived ability. 

Evidence noted in Chapter 4 indicates that across years 7 ð9 half (50%) of all females  cited 

perceived difficulty of science as a barrier, compared with 31% of males .  

More widely, the SET 2023 results and trends over time need to be viewed in the context of the 

COVIDð19 pandemic disruption to school education within the three years preceding the SET 2023 

survey. Survey evidence from SET 2023 suggests that the pandemic may have negatively affected 

levels of interest and self ðperception in science since 2019. Furthermore, the results point to younger 

cohorts who had more recently transitioned from primary school as having  been most affected.  

This chimes with a number of recent research studies ( for example EEF 2022; Twist et al. 2022; 

Canovan & Fallon, 2021; Wellcome , 2021) which show a negative impact on attainment at primary 

schools as a result of the pandemic, and especially among pupils from disadvantaged 

backgrounds. While there is limited external information on the pandemic impact of attainment on 

science outcom es, Twist et al. (2022) report that fewer pupils achieved high scores in key Stage 2 

maths compared to before the pandemic. In terms of science, Canovan & Fallon (2021) found that 

a significant percentage  of primary school teachers taught a reduced science  curriculum during 

lockdowns, with a consequent narrowing of topics being taught, while Ofsted (2020) noted that 

nearly all primary schools visited during a series of interim visits at that time said that they were 

prioritising reading and mathematics, wit h very few schools focusing on science.  This was backed 

up by Wellcome (2021) who reported that during lockdown, 42% of primary schools said they 

taught a reduced science curriculum and 34% prioritise d other subjects over science.  

 

3.2 Enjoyment of science 

Enjoyment of science compared with other subjects 

Young people were asked to rank school subjects based on which subjects they enjoyed the 

most/least. The format of the questions differed according to school stage:  

¶ Students in years 7 ð9 were asked about a range of subjects which were expected to be 

compulsory in these school years. As many young people study sciences as a combined 

subject at this stage, students were asked to rank ôscienceõ as a single subject.  

¶ Students in years 10 ð13 were asked about the same range of subjects, although the three 

science subjects (biology, chemistry, physics) were ranked separately. Students in these older 

years were asked to think back to subjects they had previously studied be fore narrowing their 

choices at GCSE.  

 

Figure 3.1 shows the mean rankings per subject for the two school stages.  

¶ In years 7ð9, the highest possible rank would be a score of 1 and the lowest would be a score of 

9, although in practice mean scores ranged from 4.08 to 6.27.  

¶ In years 10ð13, the highest possible rank would be a score of 1 and the lowest would be a score 

of 11, although mean scores ranged from 4.66 to 7.61.  
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There were some common themes across the two school stages:  

¶ Maths and English were ranked above science subjects at both school stages, and were 

ranked highest in years 10 ð13. 

¶ Computing, geography and languages occupied the bottom three rankings for both school 

stages.  

¶ Languages were ranked at the bottom in both school stages.  

There were also some differences by school stage:  

¶ Design & technology and art were the most popular subjects in years 7 ð9, though these were 

ranked lower in years 10 ð13. 

¶ In years 10ð13, when sciences are studied separately, biology was clearly the most enjoyed 

science subject, and physics was the least enjoyed.  

A similar question was asked in 2019, although new subject options were added in 2023: design & 

technology (for years 7 ð9) and art and design & technology (for years 10 ð13). This means that we 

are unable to make direct comparisons between 2019 and 2023. However, the relative subject 

rankings for subjects covered in both waves have remained broadly unchanged, with the 

exception that in 2023 maths was slightly lower in the rankings at both stages compared with 2019.  

 

 

Figure 3.1: Mean enjoyment rankings at years 7ð9 (key stage 3) and years 10ð13 

(key stage 4) (2023) 

 

Please scroll through the whole list to the bottom and then rank all these subjects in order with 1 being the 

subject you enjoyed the most and 11 the subject you enjoyed the least. If you no longer study these 

subjects, think back to when you were studying  them. (SchSubEnj, SchSubEnj2)  

Bases: All year 7ð9s (3,020); Half sample A year 10 ð13s (2,042) 
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Enjoyment of science by gender 

Figure 3.2 displays the mean rankings by gender for year 7 ð9 students and year 10 ð13 students. 

Some notable gender differences can be observed:  

¶ Males ranked maths higher than females at both school stages, and it was the highest ranked 

subject for males among year 10 ð13 students.  

¶ Males ranked computing higher than females in years 7 ð9 and years 10 ð13, though the 

difference in years 7 ð9 was especially striking where males ranked it second highest and females 

ranked it lowest.  

¶ In years 7ð9, males ranked science slightly higher than females .  

¶ In years 10ð13, the mean ranking for biology was higher for females than  for  males. However, 

males were much more likely than females to prefer physics while chemistry was ranked similarly 

by  both males and females.  

¶ Females were much more likely than males to rank art in a top position at both school stages.  

¶ In years 10ð13, maths and English were within the top four rankings for both genders, although 

maths was ranked higher by  males.  

 

 

 

 

 

 

  

Figure 3.2: Mean enjoyment rankings at years 7ð9 (key stage 3) and years 10ð13 (key 

stage 4) by gender (2023) 

Years 7ð9 Years 10ð13 

 

Please scroll through the whole list to the bottom and then rank all these subjects in order with 1 being the subject 

you enjoyed the most and 11 the subject you enjoyed the least. If you no longer study these subjects, think back to 

when you were studying them. (SchSubEnj, SchSubEnj2)  

Bases: All year 7ð9 males/females (1,50 3/1,44 6); Half sample A year 10 ð13 males/females (915/1,065)  



 

Verian | Science Education Tracker | April 2024   | 42 

 

3.3 Interest in science among young people in years 7ð9 

Overall interest in science among years 7ð9 

In 2023, 71% of students in years 7 ð9 found science interesting: 20% found it very interesting and 51% 

fairly interesting. Three in ten (28%) found it either not very interesting (22%) or not at all interesting 

(7%) (Figure 3.3).  

Figure 3.3 also demonstrates a decrease in level of interest between 2019 and 2023, and especially 

amongst students in the early years of secondary school. The overall level of interest amongst those 

in years 7ð9 has fallen from 76% in 2023 to 71% in 2023, while among year 7s it has fallen from 83% to 

72%, and among year 8s from 76% to 70%. The level of interest has remained more stable among 

year 9s.  

This more pronounced drop in interest between 2019 and 2023 among the younger year groups 

means that there is a different pattern of findings in 2023 compared with 2019. In 2019 we observed 

declining rates of  interest in science between year 7 and year 9. However, in 2023, this is no longer 

the case, with levels of interest now remaining relatively stable over the first three years of 

secondary school.  

This could be a pandemic ðrelated cohort effect. Students in years 7 and 8 would have been in 

primary school years during the pandemic, while those in year 9 were already at secondary school 

at this time. Ofsted (2020) noted that when  schools returned to education after the pandemic, 

there was evidence that in some primary schools English and maths received more attention than 

science. It is therefore possible that the disruption the younger cohort faced while at primary school 

has made the transition from p rimary to secondary school more difficult, which may partly explain 

these changes among the younger year groups.  

 

 

Figure 3.3: Extent to which young people in years 7ð9 were either ôvery interestedõ 

or ôfairly interestedõ in science, by year group (2019 & 2023)

 

How interesting do you find the following lessons at school?.....a) Science (SciIntA)  

Bases (2023): All year 7 ð9s (3,077): year 7 (993); year 8 (1,032); year 9 (1,052)  

Bases (2019): All year 7ð9s (2,314): year 7 (775); year 8 (814); year 9 (725)  
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Overall interest in science among years 7ð9 students by gender 

Although lower levels of interest in science were recorded among all year 7ð9 students in  2023 

compared to year 7 ð9 students in 2019, this decrease over time was more evident among females  

than males  (Figure 3.4). For example, in year 7, while there has been a 10  percentage point drop in 

overall interest among males , for females  the drop is 13  percentage points. And in year 8, while 

there has been a 3  percentage point drop in overall interest among males , for females  the drop is 9  

percentage points. At year 9, interest among males  has actually risen between 2019 and 2023 

(from 68% to 78%) but amongst females  it has fallen (from 69% to 62%).  

This means that, while there was no gender gap in interest in science among those in year s 7ð9 in 

2019 (males  77%; females  75%), there is now a relatively large gender gap in 2023 ( males  76%; 

females  65%). It is unclear why the decline in interest over time is more associated with females  

than males , al though Andrews (2024) notes  that t he pandemic appears to have had a bigger 

effect on girls than on boys  in terms of attainment outcomes . 

Chapter 5 show s that there was a similar pattern of findings in relation to level of interest in 

computing among those in years 7 ð9.  

 

 

  

Figure 3.4: Extent to which young people in years 7ð9 were either ôvery interestedõ 

or ôfairly interestedõ in science, by gender (2019 & 2023)  

 

How interesting do you find the following lessons at school?.....a) Science (SciIntA)  

Bases (2023): All year 7ð9 males/females 2023 (1,535/1,466); year 7 males / females  (494/475); year 8 

males / females  (536/470), year 9 males / females  (505/521)  

Bases (2019): All year 7ð9 males/females 2023 (1,170/1,122); year 7 males / females  (412/357); year 8 

males / females  (407/398), year 9 males / females  (351/367)  
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How does interest in science vary across different groups of young 

people in years 7ð9? 

Figure 3.4 above displays the genderðrelated differences in how interested young people in years 

7ð9 are in science. Figure 3.5 provides a more inðdepth look at which other subgroups of young 

people in years 7ð9 find science most interesting. 

 

 

At an overall level, interest in science among those in years 7 ð9 was linked to a range of factors. 

Across all school years 7 ð9, the following groups were most likely to find science interesting:  

¶ Students from Black and Asian ethnic groups .  

¶ Students who considered themselves ôgoodõ at science. 

¶ Students with strong family networks in science . 

¶ Students who did not self ðreport any difficulties related to emotions, concentration, behaviour or 

social skills. 

¶ Students who had made visits to science attractions outside school in the past 12 months . 

¶ Students who had a  parent  who  had been to university . 

These patterns of demographic differences reflect similar findings in SET 2019 and in the ASPIRES 2 

study , which found an over ðrepresentation of young people with science aspirations who were 

males, high ðachieving, from higher socio ðeconomic groups, with high levels of science capital, 

and from South Asian, Chinese and Black backgrounds (Archer et al., 2020).   

There was no difference in level of interest by disadvantage based on IDACI quintiles.  

Figure 3.5: Extent to which young people in years 7ð9 were either ôvery 

interestedõ or ôfairly interestedõ in science, by various subgroups (2023) 

 

How interesting do you find the science lessons at school? (SciIntA)  

Bases: All year 7ð9s (3,077): white (2,175); Black (183); Asian (402); mixed (195); perceived science ability 

good/not good (1,531/486); family science connections many/none (657/579); emotional, concentration, 

behavioural or social difficulties any/none (1,598/1,320); visited science attractions outside s chool yes/no 

(2,201/754), parent been to university yes/no (1,645/1,130)  
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3.4 Interest in science among young people in years 10ð13  

In years 10ð13, young people were asked about their interest in each of the three sciences 

individually; interest in English is also shown as a comparison (see Figure 3.6). As in SET 2019, year 10 ð

13 students were most interested in biology (71%) and le ast interested in chemistry (55%) and 

physics (53%), while English (60%) was found more interesting than chemistry and physics. Relative 

levels of interest in the sciences is consistent with the ranking findings shown in Figure 3.1.  

As with students in years 7 ð9, students in year 10 ð13 were more negative about science subjects 

compared with 2019. In comparison to 2019, year 10 ð13 students in 2023 were slightly less interested 

in biology (74% in 2019 compared to 71% in 2023) and chemis try (59% to 55%, respectively), while 

the overall level of interest in physics remained unchanged. , 

In comparison, there was  also a decline in interest in English (from 65% to 60%) which indicates that 

these changes over time may be part of a wider post ðpandemic shift, and not related only to 

science.  

Among years 7 ð9, we saw that the decline in interest in science between 2019 and 2023 was more 

accentuated among females (Figure 3.4). However, this was not evident to the same extent 

among students in years 10 ð13. There was a slightly steeper fall in the percentage  who were 

interested in biology among females (from 80% in 2019 to 75% in 2023) than males (from 69% to 

67%), although the decline in interest in chemistry was similar for females (from 55% to 51%) and 

males (from 63% to 58%). For English, the re verse situation wa s found: interest dropped from 56% to 

49% for males and remained stable among females (73% in 2019, 72% in 2023).  

 

  

Figure 3.6: Extent to which young people in years 10ð13 were either ôvery 

interestedõ or ôfairly interestedõ in science (2019 & 2023) 

 

 

 

 

 

 

 

 

 

 

How interesting do you find the following lessons at school?..... (OtherInt1,OtherInt2,OtherInt3)  

Bases (2023): All year 10ð13s (4,179). Bases (2019) All year 10ð13s (2,098) 
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Interest in science compared with other subjects in years 10ð13 

In years 10ð13, students were asked how interested they were in six subjects as displayed in Figure 

3.7 (left -hand side). Students who were no longer studying these subjects were asked to think back 

to when they were studying them at GCSE or beforehand. Of the three sciences, biology (71% 

interested) was perceived to be more engaging than all other subjects, while  English (60% 

interested) and design and technology (59% interested) were more enjoyed than chemistry (55%) 

and physics (53%). Computing (41% interested) was leas t enjoyed of these five subjects ð Chapter 5 

covers the level of interest and engagement in computing in more detail.  

However, a mong those in years 12 and 13 who had chosen to study the subject at sixth form, level s 

of interest in the se subjects were  substantially higher (98% for biology, 95% for chemistry and 93% for 

physics). However, those studying physics and chemistry at years 12 and 13 were less likely to find 

their chosen subject ôvery interestingõ (74% for biology, 60% for chemistry and 65% for physics).  

The three sciences, together with English, are compulsory for most students in the GCSE years, years 

10 and 11. Figure 3.7 (right hand side) displays the level of interest in these subjects for students in 

years 10 and 11 by gender. Amongst those studying for their GCSEs, gender differences in levels of 

interest are observed which correspond with the gender differences by subject ranking shown in 

Figure 3.2 above. Females were more interested in biology (7 6% vs 68% of males) and markedly 

more interested in English (74% vs 52% of males), while males were more interested in chemistry (5 9% 

vs 50% of females) and physics (62% compared with 43% of females).  

 

 

  

Figure 3.7: Extent to which young people in years 10ð13 were either very or fairly 

interested in different subjects (2023) 

 

 

How interesting do you find the following lessons at school?.....a) Science (SciIntA)  

Bases: a) All year 10 ð13s (4,179), b) all year 10 ð11 males/females (989/1080 ) 
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How does interest in science vary across different groups of young 

people in years 10ð13? 

As noted above, interest in the three sciences was measured separately among those in years 10 ð

13. It is useful to identify some common patterns of demographic differences across the three 

sciences, and to indicate how this compares with English as a comparison non ðscience subject. For 

this analysis, results have been rebased on students in years 10 ð11 when these subjects are 

compulsory for everyone, and exclude students in years 12 ð13 when only small percentage s of 

students decide to study these subjects beyond age 16.  

Across the three sciences, the following groups of students in years 10 ð11 were more likely to be 

interested in each science subject . 

Generic factors (not related to science)  

Students:  

¶ From Asian or Black ethnic backgrounds . 

¶ Who have a university ðeducated parent . 

¶ Who do not self ðdeclare any problems related to emotions, behaviour or concentration (vs 

those that do) . 

¶ Who live in London . 

 

Science ðrelated factors  

Students:  

¶ Who perceive themselves to be good at the subject . 

¶ Who have a strong science identity .  

¶ Who study triple science rather than double science . 

¶ Who have many family science connections . 

The variation in levels of interest in science subjects among years 10 ð11 by generic factors was not 

also observed for interest in English, which suggests that this pattern of demographic variation may 

be specific to science subjects rather than part of a more general pattern of engagement with  

school subjects. There were no differences in levels of interest in English by ethnicity, parental 

university education, or emotional or behavioural difficulties. And while there were regional 

differences in level s of interest in English, these were different to the sciences: interest in English was 

no higher in London than average, but instead interest levels were highest in the North East.  

For biology (but not chemistry or physics) in years 10 ð11 there was a gradient by IDACI quintile with 

those in the least deprived quintile displaying more interest than those in the most deprived quintile 

(from 64% in the most deprived quintile to 79% in the least deprived quintile). However, for English, 

this gradient was reversed with interest levels highest in the most deprived quintile (from 65% in the 

most deprived quintile to 61% in the least deprived quintile).  
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3.5 Perceived ability in the sciences 

Perceived ability in the sciences compared with other subjects 

As discussed in section 3.1, studentsõ perceptions of their own ability in science at school can play a 

central role in shaping their performance. Findings reported in section 4.2 indicate that perceptions 

of difficulty are greater barriers to engagement in science than interest in the subject, and this is 

especially the case among females, where 50% of year 7ð9 females cited this as a barrier 

compared with 31% of year 7ð9 males.  

As in SET 2019, students in SET 2023 were asked about their own level of ability in science and other 

subjects.  

Students in years 7ð9 were asked to rate their ability in the following subjects: 

¶ Maths. 

¶ Design & Technology (added in 2023). 

¶ English. 

¶ History. 

¶ Science as a combined subject. 

¶ Computing. 

Students in years 10ð13 were asked to rate their ability in the following subjects (students in years 12ð

13 who were no longer studying these subjects were asked to think back to when they were 

studying them at GCSE): 

¶ Maths. 

¶ Design & Technology (added in 2023). 

¶ English. 

¶ Biology, chemistry, physics. 

¶ Computing. 

Figure 3.8 shows the percentage of students in years 7ð9 (top chart) and 10ð13 (bottom chart) who 

thought of themselves as ôvery goodõ or ôgoodõ at each subject. Findings are compared with SET 

2019 for all subjects included in both surveys. 

In SET 2023, students in years 7ð9 (where all subjects are still compulsory) displayed higher levels of 

perceived ability in maths (61%), design and technology (60%) and English (60%). In comparison, 

year 7ð 9 students were relatively less likely to rate their abilities in science (49%) and computing 

(43%).  

In SET 2023, there was a similar pattern of results for students in years 10ð13, with English and maths 

associated with the highest selfðratings, and the sciences and computing associated with the 

lowest. While selfðratings of ability remained fairly stable between years 7ð9 and years 10ð13 for 

maths and English, there were declines in selfðratings over the two school stages for design and 

technology, history and computing. This is not surprising since many students will have dropped 

these nonðcompulsory subjects for GCSE, which is likely to depress ratings of ability. For the 

sciences, the percentage thinking they were ôgoodõ at each subject ranged from 38% in chemistry 

to 48% in biology. 
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In years 12ð13, reðbasing the survey data only on those studying a science subject at A level or an 

alternative post ð16 qualification, the overall rate of perceived ability in each science subject was 

much higher at 92% for biology, 93% for physics and 87%  for chemistry.  

 

* Design & Technology was added to the question in 2023  

As shown in Figure 3.8, selfðratings of ability among students in years 7 -9 fell  between 2019 and 2023 

for most subjects ( except for  history where ratings remained stable). These decreases were most 

prominent for science (56% in 2019 vs 49% in 2023) and computing (50% vs 43%). However, amongst 

those in years 10 ð13, ratings for all subjects have remained much more stable over time, although 

there has been a decrease between 2019 and 2023 in the percentage  who perceive d  themselves 

to be good at computing.  

The fall in selfðperceptions over time amongst the younger year groups mirrors the findings in 

section 3.3 where degree of interest in science  was found to be lower in 2023 than in 2019 . One 

hypothesis, as already mooted, is that the pandemic affected the younger cohorts more than the 

older cohorts in terms of school science, as the younger cohort would have been in the late stages 

of primary school when their education was disrupted. Th is could have affected the extent to 

which these younger pupils felt prepared for secondary school science after they made the 

transition from primary school.  

Another way of looking at changes over time and by school year is to compare the equivalent 

cohort over time. Although this is not a cohort survey that  follows up the same participants over 

time, comparing students  in a younger school year in 2019 (e.g. Year 7) with the year group four 

years later in 2023  (e.g. Year 11) provides an indication of changes within that individual school 

cohort.  

Figure 3.8: Percentages of young people in a) years 7ð9 and b) years 10ð13 who 

thought of themselves as ôgoodõ at different subjects (2019 & 2023) 

 
 

 

 

 

 

 

 

 

 

 

How good would you say you are at the following subjects? (Good1 ðGood9)  

Bases (2023): All year 7ð9s (3,077); all year 10ð13s (4,179). Bases (2019): All year 7ð9s (2,314); all year 10ð13s 

(4,095) 
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In relation to analysis of self -perception of ability in school subjects, t his comparison is only possible 

for certain year groups and subjects. In 2019, 71% of year 7s thought that they were good at maths. 

The proportion who thought they were good at maths in the equivalent cohort in 2023 (Year 11) 

was 59% which indicates a decl ining rating of self -ability  over time.   

An equivalent change can be seen for English: 67% of Year 7s in 2019 compared with 57% of Year 

11s in 2023.  

Perceived ability in science and other subjects by gender 

Figures 3.9 and 3.10 display the percentages who consider themselves to be ôvery goodõ or ôgoodõ 

at each subject by gender. The results are based on 2023 only ð however, it is worth noting that the 

decreases over time highlighted above are reflected across both genders. 
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Figure 3.9: Percentage of year 7ð9 students who thought of themselves as ôgoodõ 

at different subjects by gender (2023) 

 

 

 

How good would you say you are até[subject]? (Good1ðGood6)  

Bases: All year 7ð9 males/females (1,535/1,466)  

Figure 3.10: Percentage  of year 10 ð13 students who  thought of themselves as 

ôgoodõ at different subjects by gender (2023) 

 

 

 

How good would you say you are até[subject]? (Good1ðGood9, excl.Good_3)  

Bases: All year 10ð13 males/females (1,893/2,135)  
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The data show that female students had considerably lower self ðperceptions of their own ability 

than male students in most STEM subjects in years 7 ð9 (for maths, science and computing) and 

years 10ð13 (for maths, physics, and computing), although self ðratings for design & technology in 

years 7ð9 were more balanced by gender.  

In contrast, the gender gap for English was reversed, with females more likely than males to think 

they were good at the subject at both school stages; females in years 10 ð13 were also slightly more 

likely to rate themselves as good at biology. At years 10 ð13, ratings are more balanced for 

chemistry.  

This wide gender imbalance in perceived ability in science reflects a considerable wider body of 

evidence reporting similar findings (see, for example, DfE, 2019; Hansen and Henderson, 2019; 

Richards on  et al. , 2020).  

Which groups of students had the highest and lowest levels of 

perceived ability in science? 

Aside from gender differences, perceived ability in science also varied by demographic subgroup. 

Figure 3.11 shows the percentage of young people in years 7 ð9 in different groups who considered 

themselves to be ôvery goodõ at science. The following groups reported a higher selfðbelief in 

science (years 7 ð9): 

¶ Asian students (compared with white students) . 

¶ Students with many family science connections (compared with those who had none) .  

¶ Students with a university ðeducated parent (compared with those without) . 

¶ Students who did not have any emotional, behavioural or concentration or social difficulties  

(compared to those who have) . 

 

 

Figure 3.11: Percentage of students in years 7 ð9 who fel t that they were ôvery 

goodõ at science by ethnic group, family science connections, emotional or 

behavioural difficulties and parental  university attendance  (2023)  

 

 

How good would you say you are at science? (Good3)  

Bases: All year 7ð9s (3,077); white (2,1 75); Black (18 3); Asian (4 02); mixed ( 195); FSCI_science: many (65 7); 

none (5 79); Emotional or behavioural difficulties: any (1,5 98), none (1, 320); Parent at university: yes(1,6 45), no 

(1,130) 
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For students in years 10 ð13 separate ratings of ability were collected for biology, chemistry and 

physics.  Some common themes can be observed across all three subjects, with the following 

groups of students being more likely to rate themselves as ôvery goodõ in each of these science 

subjects:  

¶ Asian and Black students ð for example in biology, 21% of Asian and 2 1% of Black students vs 13% 

of white students .  

¶ Students with many family science connections ð for example in physics, 22% of students with 

many connections vs 8% with none .  

¶ Students with a university ðeducated parent ð for example in biology, 20% of students with a 

degree ðeducated parent vs 12% of students without  a degree -educated parent . 

¶ Students who did not self ðreport emotional, concentration, behavioural or social problems ð for 

example in biology, 13% who did not report this vs 18% who did .  

¶ Students living in London ð for example in chemistry,18% in London vs 12% overall .  

¶ Students living in more affluent areas ð for example in physics, 18% be ing in the least deprived 

quintile vs 10% be ing in the most deprived quintile .  

¶ Students taking the triple science pathway ð for example in chemistry, 22% taking triple science 

vs 7% taking double science .  
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4. Factors affecting motivation to learn 
science at school 

This chapter explores the factors that motivate and discourage students to learn science at school 

in years 7ð9, and to learn biology, chemistry and physics in years 10ð13. Where relevant, findings 

have been compared with SET 2016 and SET 2019. 

 

Key findings 

Changes over time 

Between 2019 and 2023, year 7ð9 students cited more barriers to learning science with the 

largest shifts relating to quantity of practical work and subject interest. Between 2019 and 

2023, there were decreases in the percentages of year 7ð9 students motivated to study 

science because they found it interesting or relevant. Conversely, in 2023, greater 

percentages of year 7ð9 students indicated they were put off learning science  because of 

lack of interest in it and lack of practical work.  In 2019, 21% said that that nothing had put 

them off learning science although this declined to 13% in 2023. It is not possible to examine 

similar changes for the older age cohorts due to changes in question presentation. 

2023 findings  

Doing practical science was a key incentive to learn science for students in years 7ð9, with 

52% choosing this as a motivating factor. Other encouragement factors included having a 

good teacher, finding science interesting, and relevance to real life. Students with no family 

science connections (27%) and students who did not rate themselves as good at the subject 

(38%) were much more likely than average (14%) to say that nothing had encouraged them 

to learn science at school.  

Perceptions of difficulty, volume of work and lack of interest were the strongest disincentives 

for year 7ð9 students learning science. Around twoðfifths mentioned perceived difficulty and 

quantity of work, while around a third mentioned lack of interest. Further disincentives 

included lack of practical work, and classroom issues such as class behaviour and teacher-

related issues.  

Females in years 7ð9 mentioned more barriers than males and were especially likely to say 

that they had been put off by factors related to difficulty and ability. Within this age group, 

females were considerably more likely to say that they had been put off because they 

found science difficult (50% vs 31% males), it involved a lot of work (44% vs 30% males), or 

was not sufficiently interesting (42% vs 26% males). Males were over twice as likely to say that 

nothing had put them off (19% compared with 7% of females). Females were more 

motivated by having a good teacher and because it is important to do well.  
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In years 10ð13, factors that encouraged and discouraged students to learn science varied 

across the three science subjects. Compared with the other sciences, students were more 

likely to link biology to subject interest, a good teacher, relevance to real life, getting good 

marks, fitting with future plans and finding it easier than other subjects, while chemistry was 

more associated with enjoyment of practical work. On the other hand, chemistry and 

physics were linked to a wider range of barriers including subject difficulty, not getting good 

marks, and finding the maths difficult. As for year 7ð9s, females were more likely than males 

to choose many of these discouragement factors across all three of these subjects. 

 

 

4.1 Context 

Inspiring young people to engage in science is important for several reasons. One of the major 

reasons is to motivate more young people to consider a scienceðbased career. As well as 

providing young people with stimulating future career options, this will also help address the STEM 

skills gap, particularly in specific sectors such as engineering and technology. More generally, 

engaging young people in science is important for improving the scientific literacy of young 

people, to enable them to interact with scientific developments and debates in wider society. 

Department for Education initiatives to promote understanding of climate change is one such 

example of how young people can relate what they learn in school to real world issues that impact 

them directly.  

In Chapter 2, we discussed the ways in which young people develop an understanding of how 

science affects their everyday life through activities outside of school. In this chapter, we cover the 

role of school in engaging young people in science. This chapter provides detail on the underlying 

reasons for this by highlighting the factors that most encourage young people and those that most 

discourage them to learn science.  

In SET 2023, for the first time, we asked older students in years 10 and above about the factors 

encouraging students to learn each of the three science subjects (biology, chemistry, physics) 

separately, which provides a richer insight into the drivers and barriers to engagement within 

different parts of the science curriculum. 
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4.2 Factors affecting young people in years 7ð9 to learn 

science 

What encourages young people in years 7ð9 to learn science? 

In SET 2023, the single greatest incentive to learning science at school among students in years 7ð9 

was enjoyment of practical work (52%), while 36% of students were motivated by having a good 

teacher and 32% because they found it interesting or enjoyable (Figure 4.115 ).  

The remaining core motivations mainly centred on the utility of science: 26% were motivated by the 

importance of doing well in science, 25% by the relevance of science to real life, while 20% said it 

fitted with their study or career plans. A further 23% were encouraged by getting good marks. 

Encouragement by family members was a relatively less important factor (16%) although this was 

much higher than encouragement by friends (6%), suggesting that peer influence is largely 

irrelevant in terms of motivation to learn science at school. One in ten (14%) said that nothing had 

encouraged them to learn science. 

Some differences between 2019 and 2023 were evident. Compared with 2019, smaller 

percentages of young people in years 7ð9 were motivated by finding science interesting or 

enjoyable (37% in 2019 vs 32% in 2023) and by the relevance of science to real life (29% in 2019 vs 

25% in 2023). On the other hand, the percentage of year 7ð9 students in 2023 who were 

encouraged by getting good marks was higher than in 2019 (18% in 2019 vs 23% in 2023). There was 

also a higher percentage of those in years 7ð9 who said that nothing had encouraged them to 

learn science (11% vs 14%).  

The drop between 2019 and 2023 in the percentage of young people motivated by finding 

science interesting reflects the findings reported in Chapter 3 (section 3.3), which also shows a more 

general decline in the extent to which young people in this age group were interested in science. 

The overall pattern of results suggests that over this period young people have become more 

motivated by doing well in the subject rather than because they find the subject interesting and 

enjoyable, and relevant to real life. 

 

 
15 Respondents were presented with a list and could choose as many options as applied.  
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* The question changed between 2019 and 2023: In 2019 there was one option ôEncouraged by family or 

friendsõ but in 2023 this was split into ôEncouraged by familyõ and ôEncouraged by friendsõ. 

 

  

Figure 4.1: What has encouraged young people in years 7 ð9 to learn science at 

school (2019, 2023)  

 

 

 

 

 

 

 

 

 

 

 

 

 

What has encouraged you to learn science? Choose all that apply (SciEnc)  

Bases (2023/2019): All year 7 ð9s (3,077/2,314)  
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Demographic differences in encouragement factors 

Factors which motivated students in years 7 ð9 to learn science at school varied considerably by 

gender, as shown in Figure 4.2 , which also shows gender differences in factors that  discourage 

students from  learning science (discussed further below).  

Figure 4.2 shows that male students in years 7 ð9 were more likely than female students to be 

motivated by factors relating to enjoyment, including finding science interesting or enjoyable (35% 

vs 28% of females) and enjoying the maths involved (14% vs 8%); males were also slightly more likely 

than fema les to find it easier than other subjects (7% vs 4%).  

On the other hand, female students were more likely to be motivated by practical aspects of 

science learning including having a good teacher (40% vs 33% of males), the importance of doing 

well in the subject (30% vs 23% of males), and because it fits with future career or study plans (22% 

vs 18% of males). Female students were also slightly more motivated by doing practical work (54% 

vs 50% of males).  

 

 

  

Figure 4.2: What has a) encouraged and b) put off young people in years 7 ð9 

from learning science at school by gender (2023)  

a) What has encouraged students       b) What has put off students  

 

 

 

 

 

 

 

 

 

And what has [encouraged you to learn science] [put you off learning science]? Choose all that apply 

(SciEnc/SciDis) 

Bases: All year 7ð9s 2023 a)/b) (3,077): males (1,535); females (1,466)  
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The likelihood of students in years 7 ð9 feeling encouraged by different factors also varied by other 

subgroups, as summarised below.  

By school year:  

¶ Students in year 7 were most likely to be motivated by enjoying practical work (56% in year 7, 

52% in year 8, 47% in year 9) . 

¶ There was an increase between year 7 and year 9 in the percentage  citing factors related to 

wider relevance of the subject, indicating that these were more of an encouragement factor 

for students as they approached their GCSEs:  

o Itõs important to do well in science (21% in year 7, 29% in year 8, 30% in year 9). 

o Itõs relevant to real life (22% in year 7, 27% in year 8, 27% in year 9). 

o Fits with my future study or career plans (15% in year 7, 20% in year 8, 23% in year 9) . 

By ethnic background:  

¶ Asian students were more likely than white students to be motivated by a range of factors, 

including finding science interesting or enjoyable (42% vs 30% of white students), the importance 

of doing well in science (35% vs 24%), future career or study plans (28% vs 17%), relevance to real 

life (32% vs 24%), encouragement by family (24% v s 13%), and enjoying the maths involved (17% 

vs 10%). 

By family science connections: 

¶ Students with many family science connections were more likely to have been motivated by 

almost  all of the encouragement factors listed in Figure 4.1. For example, students with many 

family science connections were more likely than those with few science connections to be 

motivated by finding the subject interesting or enjoyable (44% vs 19%), the im portance of doing 

well in science (35% vs 17%), its relevance to everyday life (39 % vs 12%), and encouragement 

from family (27% vs 6%). Conversely students with no family science connections were far more 

likely to say that nothing has encouraged them (27% vs 7% of those with many connections).  

By level of disadvantage (defined by IDACI) and other area ðrelated factors:  

¶ Students in the least deprived quintile were more likely than those in the most deprived quintile 

to be motivated to learn science on account of having a good teacher (41% vs 32%) thinking it 

important to do well in science (31% vs 23%) relevance to real life (29% vs 21%), and getting 

good marks (27% vs 19%).  

¶ Students living in rural areas were more likely than those living in urban areas to cite having a 

good teacher as a motivation (41% vs 36%).  

By emotional, concentration, behavioural or social difficulties:  

¶ Students who self ðdeclared any difficulties of this nature were less likely than students who 

reported no such difficulties to be motivated by most of the encouragement factors shown in 

Figure 4.1.  

By selfðrating of ability in science:  

¶ Students who did not rate themselves as ôgoodõ at the subject were less likely than those who 

thought they were ôgoodõ to mention all barriers and were much more likely than average (38% 

compared with 14% overall) to say that nothing had encouraged them to  learn science at 

school.  
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What discourages young people in years 7ð9 from learning science? 

In SET 2023, as in SET 2019, perceived difficulties of the subject and concerns about the volume of 

work were the most demotivating aspects of science lessons for students in years 7 ð9 (Figure 4.3 16), 

which reflects the findings reported in Chapter 3, where it is shown that sciences were more likely 

than other school subjects to be associated with lower self ðperceptions of ability (section 3.5). 

Amongst all year 7 ð9s, 40% were put off by finding the subject ôdifficultõ and 37% by finding there to 

be a lot to learn or remember.  

Other demotivating factors included a lack of interest or enjoyment  (34%), too little practical work 

(24%), class behaviour issues (23%), issues related to the teacher (19%) and finding the maths 

difficult (16%).  

There were some questionnaire changes in the list of barriers provided to respondents between 

2019 and 2023. However, for those response options which remained the same, some trends are 

evident: year 7 ð9 students in 2023 were more likely to be put off by a lack of interest in some of the 

topics (34% compared with 25% in 2019), a lack of practical work (24% vs 16%), not getting good 

marks (14% vs 11%) and finding the maths difficult (16% vs 13%). A partic ularly striking finding is a 

marked change  in the perc entage  of students in years 7 ð9 who sa id that nothing ha d  put them off 

learning science (21% in 2019 vs 13% in 2023).  

These trends over time reflect a more general pattern of findings presented in this report. The 

increase over time in being put off by lack of interest in the subject mirrors the findings observed in 

Figure 4.,1 which indicates  a reduction in the percentage  who we re motivated by interest and 

enjoyment in the subject . In addition,  the large increase between 2019 and 2023 in the percentage 

of students finding a lack of practical work demotivating mirrors the wider findings reported in 

chapter 6 show ing  that s tudents in 2023 reported doing less handsðon practical work and an 

increased desire to do more of it.  

 

 
16 Respondents were presented with a list and could choose as many options as applied.  
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Demographic differences in discouragement factors 

The barriers to learning science at school among students in years 7 ð9 varied considerably by 

gender, as shown in Figure 4.2 above , which also shows the gender differences in factors that 

encourage young people to learn science.  

Males were more likely to say that nothing had put them off (19% vs 7% of females). On the other 

hand, female students were more likely to choose almost all barriers and were especially put off by 

factors related to difficulty and ability, including science being difficult, having a lot to learn, finding 

the maths difficult and not getting good marks. Females were also more likely to find some science 

topics less interesting. The barriers to learning sciences at school also varied by other subgroups, as 

summarised below:  

By school year:  

Students in year 9 were more likely to cite a range of discouragement factors than younger 

students in year 7, which were more related to the way in which the subject is taught, rather than 

future study/career choices.  

¶ A feeling that science can be difficult (34% in year 7, 41% in year 8, 46% in year 9) . 

¶ Concern about there being a lot to learn (32% in year 7, 35% in year 8, 43% in year 9) . 

Figure 4.3: What has put off young people in years 7 ð9 from learning science at 

school (2019, 2023)  

 

And what has [encouraged you to learn science] [put you off learning science]? Choose all that apply 

(SciEnc/SciDis) 

Bases: All year 7ð9s 2023 a)/b) (3,077)): males (1,535); females (1,466)  
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¶ Issues related to a teacher (16% in year 7, 19% in year 8, 22% in year 9) . 

¶ Lack of interest or enjoyment (29% in year 7, 35% in year 8, 37% in year 9) . 

By family science connections: 

¶ Students with many family science connections were more likely to have been put off by 

teaching ðrelated factors including class behaviour issues (27% vs 18%  with no  family science 

connections ), the teacher (20% vs 14%), and too many substitute teachers (13% vs 9%) . 

By emotional, concentration, behavioural or social difficulties  

¶ Students who self ðdeclared any difficulties of this nature were more likely than students who 

reported no such difficulties to be put off by many of  the  discouragement factors listed in Figure 

4.3, including perceptions of difficulty (45% of those who experience difficulties vs 35% who do 

not), finding the maths difficult (20% vs 11%), and not getting good marks (17% vs 9%).  

By science identity  

¶ Students who said that science is ônot for meõ were considerably more likely to be put off by 

most of the discouragement factors listed in Figure 4.3.  

 

4.3 Factors affecting young people in years 10ð13 to learn 

science subjects 

In SET 2016 and SET 2019, all students were asked about what encourages and discourages them to 

learn ôscienceõ. In SET 2023, a similar approach was used for students in years 7ð9 (see section 4. 2 

above).  

However, in SET 2023 a different approach was applied for students in years 10 ð13. All students in 

these groups were asked about encouragement and discouragement factors for biology, 

chemistry , and physics separately. If students no longer studied these subjects beyond GCSE, they 

were asked to think back to when they did study them . Given the change in approach in SET 2023, 

it is not possible to compare results for these questions with SET 2019 or SET 2016.  

As detailed below, the general finding wa s that biology was more likely than the other sciences to 

be associated with a range of encouragement factors (including having a good teacher), and less 

likely to be associated with a range of discouragement factors. This may be partly explained by the 

di fficulty faced by schools in recruiting subject ðspecialist teachers for some science subjects. 

Ofsted (2021), based  on an analysis of the 2019 school workforce census data, noted that biology 

was most likely to be t aught by subject specialists: 7% of teaching hours in biology were taught by 

nonðsubject specialists compared with 17% and 27% for chemistry and physics , respectively.  
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What encourages young people in years 10ð13 to learn biology, 

chemistry and physics? 

Figure 4.4 indicates clear differences in motivational factors for the three separate sciences in the 

GCSE years and beyond. When compared to the other sciences, biology was most likely to be 

associated with a range of motivational factors.  

¶ Biology was most associated with interest and enjoyment, a good teacher, relevance to real 

life, getting good marks, fitting with future plans and finding it easier than other subjects. 

¶ Chemistry was most associated with enjoyment of practical work.  

¶ Physics was most associated with enjoyment of the maths involved in the subject. 

¶ Higher percentages indicated that nothing had encouraged them to learn chemistry and 

physics (31% for each of these subjects) compared with biology (22%).  

In general, females were more motivated than males to study biology for most of the reasons listed 

in Figure 4.4. The reverse was true for physics in that males were more likely to be encouraged by 

enjoyment of the subject, practical work, relevance to real life and enjoying the maths involved, 

while for chemistry there were relatively few differences by gender. 

 

 

  

Figure 4.4: What has encouraged young people in years 10 ð13 to learn biology, 

chemistry and physics at school (2023)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

What has encouraged  you to learn [Biology][Chemistry][Phyiscs]? [IF IN YEARS 12 ð13] If you no longer study 

this subject, think back to when you were studying it. (SciEncB/SciEncC, SciEncP)  

Bases: All year 10ð13s (4,179) 



 

Verian | Science Education Tracker | April 2024   | 64 

 

What discourages young people in years 10ð13 to learn biology, 

chemistry and physics? 

Figure 4.5 indicates clear differences in discouragement factors for the three separate sciences in 

the GCSE years and beyond. When compared to the other sciences, chemistry and physics tended 

to be associated with more negative attributes than biology.  

¶ Chemistry and physics were more likely to be associated with subject difficulty, not getting 

good marks, and finding the maths difficult (this latter factor was especially likely to be 

associated with physics). 

¶ Physics was most associated with lack of interest in the subject. 

¶ Biology and chemistry were more likely to be associated with a feeling of there being a lot to 

learn or remember. 

On the whole, females were more likely than males to choose many of these discouragement 

factors across all three of these subjects. 

 

 

 

 

 

 

 

 

Figure 4.5: What has put off young people in years 10 ð13 learning biology, 

chemistry and physics at school (2023)  

 

 

What has put you off  learning [Biology][Chemistry][Phyiscs]? [IF IN YEARS 12 ð13] If you no longer 

study this subject, think back to when you were studying it. (SciDisB/SciDisC, SciDisP)  

Bases: All year 10ð13s (4,179) 
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5. Factors affecting motivation to learn 
computing at school 

This chapter explores studentsõ interest and perceived ability in computing, the motivations and 

barriers associated with studying computing at school, and level of uptake of computing as a 

subject at GCSE. Patterns of variation by demographics and other c haracteristics are also 

explored. Results are compared with SET 2019 where applicable.  

 

Key findings 

Changes over time 

The level of interest in computing at school was lower among year 7ð9 students in 2023 

compared with 2019. This change was most marked among students in year 7 (where 

interest levels fell from 75% in 2019 to 68% in 2023). This reflects a similar pattern in relation to 

changes in interest in school science over time (see Chapter 3).  

In 2023, young people within both years 7ð9 and years 10ð13 were less confident in their 

ability in computing compared with 2019. Overall, the percentage who rated themselves as 

ôgoodõ at the subject fell from 50% to 43% among year 7ð9s, and from 32% to 25% among 

year 10ð13s (most of whom were reflecting back on their experience of studying this in 

earlier years). This pattern of change over time was reflected across both genders. 

Between 2019 and 2023, there was a small increase in computing GCSE uptake among 

those in years 10-13 (from 20% in 2019 to 22% in 2023), a trend which reflects national 

statistics.  

2023 findings 

There was a wide gender gap in interest in learning computing at school with males twice as 

likely to be interested than females. The percentage who were either ôveryõ or ôfairlyõ 

interested in computing across all school years was 61% for males and 32% for females, and 

among students in year 7ð9 who were currently studying the subject, the equivalent gender 

gap in interest in computing was 68% vs 42%. 

Interest in learning computing fell sharply across students in years 7ð9. By school year, 

interest in the subject fell steeply between year 7 (68%) and year 8 (53%), reaching 47% in 

year 9. The pattern of decreasing interest by school year was similar among both males and 

females.  

Underlying this, between year 7 and year 8, students increasingly cited a range of barriers to 

computing ranging from finding the subject uninteresting, difficult or repetitive, to not fitting 

with their future plans. Students in year 8 were also less likely than students in year 7 to rate 

themselves as ôgoodõ at the subject. 
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Computing was less popular than science. However, there was less variation in levels of 

interest by family related factors. Furthermore, interest in computing was higher among 

students from more deprived backgrounds and with a disability, patterns which were not 

observed in relation to interest in science. Among all year 7ð9s, 71% were interested in 

science lessons and 56% in computing lessons. Unlike science, for computing there was no 

gap in level of interest between students with or without a university-educated parent and 

the interest gap between those with many and those with no family science connections 

was much smaller for computing compared with science. Furthermore, while there was no 

difference in science interest between levels of deprivation (IDACI quintiles) and disability, 

students living in more deprived areas and with a limiting disability were more interested in 

computing than their counterparts.  

Motivations to study computing included creativity, interest, having a good teacher and 

relevance to real life, while barriers focused on lack of interest, difficulty, or lack of fit with 

future aspirations. Between 17% and 24% of students in years 7ð13 mentioned each of these 

motivating factors, while around 20ð30% mentioned each of these barriers. Males were more 

likely than females to be motivated by these factors, and were much less likely to cite each 

of these barriers. 

Two in ten students (22%) in years 10ð13 reported taking GCSE computing. In line with 

national statistics (JCQ, 2023a), this was much higher among male (33%) than female (10%) 

students. Uptake was also higher among Asian students compared with white students, and 

among students who participated in computing activities (such as creating a computer 

game, website or animation) outside school. 

 
 

5.1 Context 

Developments in computing and technology, and the demand for specialist technology skills, have 

continued to grow at pace. Computing was introduced as a core curriculum subject in 2014, which 

led to children being taught digital skills from age 5 upwards. This means that all students included 

in the SET 2023 survey will have started learning relevant content at primary school. However , 

computing stops being a compulsory subject after year 9 and encouraging higher uptake of 

computing at GCSE and beyond continues to represent a challenge. In SET 2023, creativity was 

highlighted as a key motivation for studying the subject, but lack of interest  and subject difficulty 

were cited as key barriers.  

There are indications that computing is becoming a more popular subject choice. Data for 2023  

(DfE, 2023a) highlights computing as the subject with the largest percentage increase in GCSE 

entries between 2022 and 2023 (an increase of 11.9%), and the second largest percentage 

increase for A levels (14.5% increase). However, schools face considerable challenges in delivering 

comput ing  education given the difficult ies in recruit ing and retaining  subject specialist  teacher s, 

which ha ve  intensified since the pan demic. A report by Mc Lean et al . (2023) documents  the scale 

of the recruitment and retention challenge in schools at the time of the survey, and highlights 

computing as one of the top three subjects associated with under ðrecruitment, alongside physics 

and design & technology.  

A further challenge is ensuring that computing is seen as an attractive option to young people from 

across the demographic spectrum, with the low level of uptake among females representing a 
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particular challenge. The SET 2023 survey results continue to show striking gender imbalances in 

levels of interest, perceived ability and GCSE uptake.  

 

5.2 Interest in computing 

In the SET 2023 survey, young people were asked how interesting they found computing lessons at 

school. It is important to note that in English state schools computing is compulsory in years 7ð9 and 

optional thereafter. This means that while year 7ð9 students were reflecting on current or very 

recent experience of studying the subject, most students in years 10ð13 were reflecting on when 

they studied it in years 7ð 9 and their answers were therefore retrospective. 

Focusing first on the 2023 results, as shown in Figure 5.1, almost half of students (48%) across all years 

7ð13 expressed an interest in computing lessons, with 16% being very interested and 31% fairly 

interested.  

Comparing across the year groups, we can see that progressively smaller percentages of survey 

participants in years 7ð11 indicated an interest in computing (from 68% in year 7 to 35% in year 11), 

with a particularly steep fall in interest between year 7 and year 8. Interestingly, from year 11 

onwards, levels of interest rise again, which could be because most students are reflecting on when 

they studied this as a compulsory subject in years 7ð9.  

Figure 5.1 also demonstrates a decrease in level of interest in computing between 2019 and 2023 

among students in years 7ð9, and especially among students in year 7 where interest in the subject 

fell from 75% in 2019 to 68% in 2023. Interest among older students (most of whom would be 

reflecting back to when they had to study computing) remained more stable over time. The 

steeper fall in interest between 2019 and 2023 for year 7s reflects similar findings for science (see 

Chapter 3). As discussed further in section 3.3, this might be related to this younger cohort having 

experienced more disruption at primary school during the pandemic, which in turn may have 

affected their readiness for secondary school.  
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As shown in Figure 5.2 a , among those in years 10 ð13 interest levels increased among males  and 

declined among female s. This points to  a wider overall gender gap in 2023 (61% males, 32% 

females) than in 2019 (61% males, 37% females). Again , this reflects similar patterns of time trends for 

science (see section 3.3).  

Figure 5.2b  provides a more detailed analysis of level of interest by gender within year group and 

indicates a wide gender divide in computing interest across all year groups. Males were notably 

more interested than females in computing throughout years 7 ð11, after which the gender gap 

widens even further when most students are basing their opinions on a reflective judgement.  

 

Figure 5.1: Extent to which young people in years 7 ð13 were either ôvery 

interestedõ or ôfairly interestedõ in computing by year group (2019 vs 2023) 

 

CSInt (2019) (half sample) SciIntB/OtherInt_5 (2023): How interesting do you find Computing/Computer 

Science lessons at school?  

Bases (2019/2023): All (2,784/7,256); Year 7 (364/993), Year 8 (388/1032), Year 9 (356/1052), Year 10 

(444/1057), Year 11 (424/1076), Year 12 (414/1040), Year 13 (394/1006)  
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Figure 5.2: Extent to which young people in years 7 ð13 were either ôvery 

interestedõ or ôfairly interestedõ in computing a) by gender and year group and 

b) by gender within year group (2019 vs 2023)  

Chart a)  

 

 

 

 

 

 

 

 

 

 

 

 

 

Chart b)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

SInt (2019) (half sample) SciIntB/OtherInt_5 (2023): How interesting do you find Computing/Computer 

Science lessons at school?  

Bases (2019/2023): All (2,784/7,256), All males (1,402/3,428), All females (1,352/3,601); All Year 7 ð9 

(1,108/3,077), Male Year 7 ð9 (566/1,535), Female Year 7 ð9 (533/1,466); All Year 10 ð13 (1,676/4,179), Male 

Year 10ð13 (836/ 1,893), Female Year 10 ð13 (818/2,135) Year 7 All (364/993); year 8 (388/1,032); year 9 

(356/1,052); year 10 (444/1,057); year 11 (424/1,056); year 12 (414/1,040); year 13 (394/1,006). Year 7 males 

(188/494);Year 8 males (194/536);Year 9 males (184/505);Year 10 males (209/493);Ye ar 11 males; 

(220/496)Year 12 males; (210/454)Year 13 males (197/450.). Year 7 females (172/475);Year 8 females 

(191/470);Year 9 females (17 0/521);Year 10 females (233/538);Year 11 females; (199/542)Year 12 females; 

(196/550)Year 13 females (191/505).  
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Patterns also emerge when comparing levels of interest in computing among year 7ð9 students by 

other subgroups aside from gender (Figure 5.3). Year 7ð9 students from Asian and Black 

backgrounds expressed more interest in computing compared with those from other ethnic 

backgrounds. Interest in computing among year 7ð9s was also associated with studentsõ selfð

perception of their computing ability, with those who perceived themselves to be ôgoodõ at 

computing expressing a higher level of interest (84%) compared with those who reported that their 

ability is ônot goodõ (15%).  

The variation in level of interest in computing by family- and area-based factors is discussed in 

section 5.3 below. 

 

 

 

  

Figure 5.3: Extent to which young people in years 7 ð9 were either ôvery 

interestedõ or ôfairly interestedõ in computing by ethnicity and selfðperception 

of ability in computing (2023)  

 

SciIntB: How interesting do you find the following lessons at school? Computer/Computing  

Bases: All (3,231), White ( 2,175) Mixed ( 195) Asian ( 402) Black ( 183), Good ( 1,336) Not good ( 639) 
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5.3 Interest in computing vs interest in science 

Focusing on years 7ð9 only, there was a different pattern of engagement for students studying 

computing compared with those studying science (Figure 5.4). 

Students were more interested in science than computing. Among all year 7ð9s, 71% were 

interested in science and 56% in computing. However, beyond level of interest at an overall level, 

there were also differences in demographic patterns of interest in the two subjects.  

As discussed in section 3.3 (Figure 3.5), interest in science at school was associated with family 

background including access to family science/STEM connections and having a parent who had 

been to university, although there was no difference in interest in school science by measures of 

disadvantage.  

However, these same patterns are not observed for computing where there is no relationship 

between university connections and interest in computing, and only a small difference by family 

STEM connections. Furthermore, students living in the most deprived areas were more interested in 

computing than those living in the least deprived areas. This contrasts with interest in science which 

shows no variation by type of area. A further finding (not shown in the chart) is that students with a 

selfðreported limiting disability were more interested in computing than those with no disability (64% 

compared to 55%) with no equivalent difference for interest in science (72% and 71% respectively). 

This suggests that computing is, relative to science, less affected by parental connections and may 

be more appealing to groups of students who are typically less engaged in science. 

 

 

Figure 5.4: Extent to which young people in years 7 ð9 were either ôvery interestedõ 

or ôfairly interestedõ in school subjects a) computing and b) science; by gender, 

year group, parental university attendance, IDACI and Family STEM connections 

(2023)  

Chart a)  Chart b)  

 

 

SciIntB/ OtherInt_5:  

 

 

 

 

SciIntA: How interesting do you find the following lessons at school? Science  

SciIntB: How interesting do you find the following lessons at school? Computer/Computing  

Base: All (3,077); Parent attending university (1,645) not attending university (1,130); IDACI 1 ð most deprived 

(711), IDACI 5 ð least deprived (5 83); Many family STEM connections (954), no family STEM connections (324)  
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5.4 Selfðbelief in ability in computing 

Students were asked to rate their ability in various subjects, including computing. Chapter 3, section 

3.5, covers a wider discussion on this relating to school subjects in general, while this section focuses 

in on selfðrated ability in computing. 

As with interest in computing, students beyond year 9 who were no longer studying the subject 

were asked to reflect on when they were learning it. Overall in 2023, a third of young people (33%) 

considered themselves to be ôgoodõ at computing, higher among those in years 7ð9 (43%) and 

lower among those in years 10ð13 (25%). There were wider gender gaps observed across both 

school stages, with males being considerably more confident in their abilities in the subject than 

females (Figure 5.5).  

Figure 5.5 also shows that perceived ability in computing was lower in 2023 compared with 2019, 

this being observable across both the year 7ð9 and year 10ð13 cohorts, and across both genders. 

As shown in section 3.5 lower perceptions of ability recorded in 2023 compared with 2019 among 

students in years 7ð9 point to a wider pattern in terms of declining confidence in abilities across 

most school subjects within these younger age cohorts. 

 

 

Looking in more detail at patterns by year group within the year 7ð9 cohort in 2023, perceived 

ability in computing dropped between year 7 and year 9 among both males and females. The 

percentages of students rating themselves as ôgoodõ at computing decreased across years 7ð9 

from 63% to 42% for males and from 39% to 27% for females. Within each year group in 2023, female 

students had lower levels of selfðbelief in their ability in computing compared with males (Figure 

5.6).  

Figure 5.5: Perceived ability in computing among year 7 ð13 students  by school 

stage and gender (2019, 2023)  

 

GoodComp (2019): Good_5 (2023): How good would you say you are/were at the following subjects ð 

Computer Science/Computing  

Bases (2019/2023): All (5,619/7,255); All Year 7 ð9 (2,314/3,077); Year 7 ð9 males (1,170/1,535), Year 7 ð9 

females (1,122/1,466); All Year 10 ð13 (4,095/ 4,179); Year 10ð13 males (1, 943/ 1,893), Year 10ð13 females 

(2,106/ 2,315); 
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The findings by school year could be interpreted in two ways. It is possible that students become 

less interested in computing (see Figure 5.1) and less confident in their own ability as they move 

through the school years. However, it is also possible that younger cohorts come into secondary 

school with more understanding, skills and confidence in computing given enhanced computing 

teaching in primary schools over time and this might be creating the differences by school year (in 

other words, it is possible that this is a cohort effect rather than a school progression effect). More 

general access to and familiarity with digital media in the wider world may also be helping to boost 

confidence among younger cohorts. 

Figure 5.6 also shows how the decline between 2019 and 2023 in perceived ability in computing 

among year 7ð9s is evident within all gender/year groups.  

 

 

 

  

Figure 5.6: Extent to which young people in years 7 ð9 believe d they were ôgoodõ 

at computing by gender and year group (2019 vs 2023)  

 

 

 

 

 

 

 

 

GoodComp (2019): Good_5 (2023): How good would you say you are/were at the following subjects ð 

Computer Science/Computing  

Bases (2019/2023): Male Year 7 ð9 (566/1,535), Female Year 7 ð9 (533/1,466); Year 7 males ( 403/494);Year 8 

males ( 396/536);Year 9 males ( 333/505); Year 7 females ( 348/475);Year 8 females ( 387/470);Year 9 females 

(338/521);  
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5.5 Factors encouraging young people to learn computing 

At an overall level in 2023, the key factors cited by young people in years 7ð13 as motivation for 

learning computing were finding it creative (27%), interesting (24%), having a good teacher (18%) 

and relevance to real life (17%). About one in ten students were motivated by each of thinking it 

important to do well in computing and because the subject is a good fit with their future study or 

career plans. Overall, just over a third (35%) of students who had ever studied computing stated 

that nothing had encouraged them (Figure 5.7). 

The pattern of factors encouraging young people to study computing differs by younger (year 7ð9) 

and older (year 10ð13) age groups. The findings for younger students in years 7ð9 are based on 

students who had been studying computing in the past academic year, and these students were 

far more likely than older students (most of whom were reflecting on previous years of study) to 

mention a range of factors that encouraged them to learn computing. Conversely, they were 

much less likely than older students to say that nothing had encouraged them (27% of year 7ð9s vs 

41% of year 10ð13s). 

There were no changes in the pattern of findings at an overall level between 2019 and 2023. 

 

 

  

Figure 5.7: Factors encouraging young people in years 7 ð13 to learn 

computing (2023)  

 

CompEnc ð What has/had encouraged you to learn Computer Science/Computing?  

Base (2023): All Year 7ð9 (3,077); All year 10 ð13 (4,179); Males (3,428); Females (3,601); White (5,115) Mixed 

(450) Asian (935) Black (487 ) 
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Looking at motivational factors by subgroups, Figure 5.8 also illustrates clear differences by gender 

and ethnicity. In general, male students and those with Asian ethnicity were especially likely to cite 

encouragement factors for computing. 

By gender:  

¶ Female students were much more likely to say that nothing had encouraged them (43% of 

female students vs 27% of male students).  

¶ Conversely, male students were more likely to have been encouraged by a range of factors, 

particularly the creativity involved (31% vs 24% females), interest and enjoyment (31% vs16% 

females), the relevance of computing to real life (20% vs14% females), fi tting well with their future 

plans (16% vs 5% females) and because it is important to do well in this subject (14% vs 8% 

females).  

By ethnic background:  

¶ Asian students were more likely to have been motivated by finding the subject interesting (30% 

vs 23% of white students) and because computing fits with their future study and career 

aspirations (17% vs 9% of white students). Asian students were also less likely to feel that not hing 

had encouraged them (26% vs 37% of white students).  
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5.6 Factors discouraging young people to learn computing 

The main barriers to learning computing among young people in years 7ð13 were lack of interest or 

enjoyment (30%), perceived difficulty of the subject (28%), not fitting with future study or career 

plans (21%) and the volume of work (19%). Almost a quarter of students overall said that nothing 

had put them off learning computing. 

Figure 5.8 shows the results broken down by school stage. The findings for students in years 7ð9 are 

based on students who had been studying computing in the past academic year and who 

therefore tended to cite more barriers than older students. However, younger students were less 

likely than older students (most of whom were reflecting on previous years of study) to find 

computing offðputting due to it not fitting with their future plans, probably because they have not 

yet formed future plans. Those in years 7ð9 were also more likely to say that nothing had put them 

off. 

There were no changes in the pattern of findings at an overall level between 2019 and 2023. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

As with encouragement factors, barriers to learning computing varied by gender. Female students 

were much less likely to say that nothing had put them off (15% of female students vs 33% of male 

students), and mentioned a much wider range of barriers and we re more likely to have been 

discouraged by lack of interest, difficulty, not fitting well with future plans, volume of work, not 

getting good marks and finding the maths difficult.  

 

Figure 5.8: Factors discouraging young people in years 7 ð13 to learn 

computing (2023)  

 

CompDis ð What has/had put you off learning Computer Science/Computing?  

Base (2023): All Year 7ð9 (3,077); All year 10 ð13 (4,179); Males (3,428); Females (3,601);White (5,115) 

Mixed (450) Asian (935) Black (487)  
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5.7 Patterns of discouragement factors by school year 

Figure 5.2b shows a steep decline in overall level of interest in computing by school year from 68% 

in year 7 to 47% in year 9 and that this fall was observed for both females (53% of year 7s vs 32% of 

year 8s) and males (81% vs 60%).  

To uncover the underlying reasons for this change over time, Figure 5.9 shows how discouragement 

factors vary by school year between years 7 and 9. These figures show that increased negative 

reactions to computing tend to happen mostly between year 7 and year 8, which reflects the 

steeper drops in interest in the subject recorded between these two school years (see Figures 5.1, 

5.2):  

¶ Between year 7 and year 9, there was a rise in the percentage  of both genders who felt that 

the subject was difficult.  

¶ Between years 7 and 8 there was a steep rise in the percentage  who found the subject 

uninteresting; again this is reflected across both genders.  

¶ Between year 7 and year 8 there was a steep rise in the percentage  saying they were 

discouraged because the subject doesnõt fit with future pathways, and this increase was 

steeper for females than for males.  

¶ Between year 7 and year 8 there was an increase in the percentage  who found the subject 

repetitive, and this rise was steeper for males compared with females.  

 

Alongside these changes in prevalence of barriers to computing by school year, there was also a 

steep decline in perceived ability in computing over this time period. The percentage  who rated 

themselves as ôgoodõ at the subject dropped from 52% in year 7 to 43% in year 8 to 35% in year 9. 

As discussed in section 5.4, it is not possible to say whether the differences by school year represent 

a cohort effect (with younger students more engaged due to greater familiarity) or a school 

progression effect, with interest in computing declining wit h age or as the school curriculum 

changes.  
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Figure 5.9: Barriers to learning computing by gender and school year : % of 

young people acros s years 7ð9 who cite each of these factors as putting 

them off learning computing  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

And what has put you off learning Computer Science? Choose all that apply (CompDis)  

Bases: Year 7 All/male/female (993/494/475);  Year 8 All/male/female (1,031/536/470); Year 9 

All/male/female (1,052/505/521)  
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5.8 Uptake of computing at GCSE 

In 2023, 22% of students in years 10ð13 reported studying computing at GCSE, which is slightly higher 

than in 2019 when 20% of students said that were taking or had taken this. This increase reflects 

external data on GCSE entries showing that the uptake of computing has been increasing over 

time, with 11.9% more young people taking a computing GCSE in 2023 compared with 2022 (DfE, 

2023a). 

As illustrated by Figure 5.10, based on survey data in 2023, males were much more likely than 

females to study computing at GCSE (33% compared with 10%). This gender disparity again broadly 

reflects external data, which show that in 2023 males were 3.5 times as likely to study the subject as 

females (JCQ, 2023a). By ethnicity, Asian students were more likely to choose computing as a GCSE 

subject compared with those from other backgrounds (29% Asian, 21% white vs 19% Black or mixed 

ethnicity). The SET 2023 results suggest that over time the gender gap in GCSE computing uptake 

has widened, and that an increasing percentage of Asian students is now choosing this as a 

subject.  

 

 

There was a relationship between undertaking computerðbased activities outside school (such as 

creating a computer game, blog, website or animation) and opting to study computing/computer 

science at GCSE. Just under half (45%) of those who had undertaken computerðbased activities 

outside school at least once a month in the past year were taking or had taken computing GCSE, 

compared with only 17% of those who had not participated in any such activities in the past year. 

 

 

 

 

 

Figure 5.10: Percentage  of young people in years 10 ð13 who we re studying/ 

studied computing at GCSE by gender and ethnicity (2019, 2023)  

 

Comp GCSE ð Are you studying / did you study Computer Science/Computing at GCSE?  

Base (2019/ 2023): All Year 10ð13 (4.095/ 4,179); Males ( 1,943/ 1,893); Females ( 2,106/ 2,135);White 

(3,015/ 2,940); Mixed ( 214/ 255) Asian ( 535/ 533) Black ( 241/ 304). 



 

Verian | Science Education Tracker | April 2024   | 80 

 

6. Practical science 
This chapter explores young peopleõs experience of practical work in science lessons, whether they 

feel they get enough exposure to practical science, and which students are most motivated by this 

aspect of science lessons. Where possible, findings have be en compared with data from SET 2016 

and SET 2019. 

 

Key findings 

Changes over time 

While the overall frequency of practical work in schools has remained similar, there were 

notable shifts between 2019 and 2023 in the type of practical work students were doing. 

Across all school years, there was a decline in the percentage of students doing either 

handsðon or teacherðdemonstrated practicals (the Gatsby definition of goodðquality 

practical work), and this decline is especially apparent in year 10.  

Over the longerðterm, between 2016 and 2023, there was a marked shift away from more 

interactive forms of practical work with videos increasingly being used as a replacement. 

The percentage of GCSE students doing handsðon practical work at least fortnightly 

dropped from 44% in 2016 to 37% in 2019 and 26% in 2023, with a similar pattern of decline in 

watching teacher demonstrations at least fortnightly (47%, 38%, 32%). Conversely the 

percentage watching a video of a practical at least fortnightly increased over time (39%, 

41%, 46%). Similar shifts over time between 2019 and 2023 are observed for students in years 

7ð9 (data for the younger group was not collected in 2016).  

Reduced frequency of handsðon practical work over time was associated with rising levels 

of unmet demand for this. The percentage of year 10ð11 students who wanted to do more 

practical work was 58% in 2016, 57% in 2019 and 68% in 2023. 

Compared with between 2016 and 2019, all of the above changes were more accentuated 

between 2019 and 2023, which covered the period of COVIDð19 school lockdowns. While it 

is possible that these changes are symptomatic of a longerðterm shift towards using digital 

technology as a replacement for handsðon work, it is likely that the pandemic has 

accelerated any such shifts and could mean that digital teaching practices introduced 

during lockdowns have now become more embedded. 

2023 findings 

Among all students in years 7ð11, the most common form of exposure to practical science 

was via video: 49% reported watching a video of a practical at least once a fortnight, 

compared with 44% watching a teacher demonstration, and 38% doing handsðon practical 

work.  

Triple science students reported more timetabled science hours and more handsðon 

practical work than double science students. 29% of triple science students compared with 

22% of double science students did handsðon practical work at least once a fortnight, while 
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double science students watched more videos of practicals (51% experiencing this at least 

fortnightly compared with 42% of triple science students).  

The frequency of handsðon practical work declined by school year. In year 7, 65% reported 

doing more direct forms of practical work (teacher demonstrations or handsðon) at least 

fortnightly. However, this percentage fell steadily by school year such that only 39% of year 

11s reported this. 

Access to handsðon practical science among years 7ð9 was lower in London compared 

with all other regions. Whilst an average of 41% of years 7ð9 reported handsðon practical 

work at least once a fortnight, the rate in London were 34%.  

Enjoying practical work was the top motivation among years 7ð9 for feeling encouraged to 

learn science. The students most motivated in science by practical work tended to be those 

who were also most engaged in science more generally, for example students with strong 

family science connections and those with a strong science identity. 

Seven in ten students in years 7ð11 wanted to do more practical work, with rising levels of 

demand among those who do this least frequently: 61% who did handsðon practical work at 

least fortnightly wanted to do more compared with 79% who do practicals less often.  

The appetite for more practical work was higher among groups with lower levels of 

engagement in science. Students who were not interested in science or who do not see 

science as ôfor meõ were associated with higher levels of feeling that they wanted to do 

more.  

Year 7ð11 students were more likely to do practical work in groups or pairs than 

independently, and relatively few undertook fieldworkðstyle activities. 81% cited group work, 

38% said they had carried out practical work independently and 29% had taken part in 

fieldwork. While followðup work involving analysing results and writing up conclusions of 

practical work was common (74% and 73% respectively), a lower percentage (57%) said 

they engaged in class discussion about practical work.  

Most year 7ð11 students were unable to relate practical tasks in school to real life contexts. 

While most students (66%) said that they understood the aim of the practical tasks rather 

than just following instructions, only 34% said that the teacher always or usually explained the 

relevance of the practical work to everyday life. Males, students from Asian, Black and other 

minority ethnic backgrounds, and students studying triple science were more likely to rate 

the practical work they did highly across a range of quality metrics. 

 

 

6.1 Context 

It is widely acknowledged that good quality practical work promotes the engagement and interest 

of students in science as well as developing a range of skills, science knowledge and conceptual 

understanding (SCORE, 2008; Gatsby 2017).  

The nature of practical work in school science can vary . SCORE (2013) defines practical work as  

ôlearning activit ies in which students observe, investigate and develop an understanding of the 
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world around them, through direct, often handsðon, experience of phenomena or manipulating 

real objects and materialsõ whereas  Gatsby (2017) and Ofsted (2023)  adopt a slightly broader 

definition that includes teacher demonstrations as well as hands ðon activities.  

It is clear from SET 2023 (see section 4. 2) that students enjoy practical science. However, it is 

important to focus not only on the quantity but also the quality of practical work . Gatsby (2017)  has 

set out ten benchmarks for best ðpractice practical work, and these recommendations are 

discussed at relevant points within this chapter. Ofsted (2023)  also sets out some of the features of 

highðquality practical work: pupils have the necessary curriculum ðbased knowledge before 

undertaking the task; the purpose of the practical is clear; pupils undertake practical work as part 

of a wider sequence of learning; and they encounter the phenomena they are studying through 

both laboratory and fieldwork.  

However, there have been critiques of the way in which practical work is conducted in schools, 

which can involve a focus on simply following ôrecipeðlikeõ instructions rather than engaging 

students in discussion that helps them link the activities to underlying science concepts (e.g. 

Abrahams, 2019; Abrahams and Reiss, 2012, 2017; Millar and Abrahams, 2009; Wellcome, 2017).   

Beyond these challenges, the SET 2023 results also need to be considered against the backdrop of 

the lingering impact of COVID ð19. The pandemic clearly had a substantial impact on science 

learning in the UK, and during the period of school closures and disruption (from March 2020 to 

March 2021) many pupils were deprived of opportunities to take part in practical science activities . 

Furthermore, when schools did reopen, COVID ð19 safety measures such as social distancing 

continued to impact on the provision of practical w ork, while the need to help students catch up 

on missed learning often meant that teachers needed to prioritise core subject content over 

practical activities. In addition, GCSE and A level exams taking place in 2021 and 2022 were 

modified to remove the practical  component .  

As a result, there was an increased focus on the theoretical elements of science, with increased 

use of teacher demonstrations in place of hands ðon work (Ofsted 2020 ). To compound these issues, 

the Royal Society of Chemistry (2021)  noted how teacher training between 2019 and 2021 was 

significantly disrupted, in particular the lack of opportunities to hone skills like teaching practical 

science which may also affect the ability and willingness of more recent recruits to do this going 

forwards.  

As discussed in Chapter 4 of this report, practical work is the factor most frequently provided by 

students as encouraging them to learn science. This finding continues to underline the importance 

of students experiencing frequent and good ðquality practical work. However, amid the continuing 

afterðeffects of COVID ð19, coupled with budget pressures for many schools and difficulty recruiting 

and retaining science teachers with the relevant subject specialisms, there are heightened 

concerns that practical scie nce in schools is being squeezed.  

This chapter describes the frequency and nature of practical work experienced by students, how 

this has changed over time, and examines how the experience of practical work varies by school 

year and across different subgroups of the population.  
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6.2 Number of hours of science education 

Figure 6.1 displays the number of hours students in years 7 ð11 said they spent learning science per 

week. In years 7 ð8, most students (61% in year 7, 58% in year 8) reported learning science for up to 

3.5 hours a week. However, this increased over the school years: the median number of hours 

increased from 3.5 hours in years 7 ð8 to 4 hours in year 9 and 5 hours in years 10 ð11.  

Broadly, these findings remain unchanged compared with both 2016 and 2019, and the median 

number of hours per year group has remained consistent over time 17. However, despite this, there is 

evidence of a decrease in the number of science hours among students in year 9: 28% of year 9 

students were studying science for 5 or more hours a week in 2019 compared with 20% in 2023.  

As in 2019, triple science students reported more timetabled science hours than double science 

students: 59% of triple science students reported 6 or more hours per week compared with 23% of 

double science students 18.  

 

 

 

 
17 For SET 2016, comparisons can only be made with years 10 ð11 as younger groups were not included in the 

2016 survey. 
18 As discussed in section 7.2, studentsõ selfðreported classification of whether they study double or triple 

science is not wholly reliable due to student confusion associated with the terminology. Therefore, any findings 

associated with course type should be treated with a degree of caution.  

Figure 6.1: Number of hours spent studying science by students in years 7 ð11; 

and by type of course for students in years 10 ð11 (2023)  

 

Over the last school year, how many hours of science lessons (Biology, Chemistry, Physics) did you 

have each week on average? (Sciles)  

Bases: All year 7ð11s 2023 (5,210): year 7 (993); year 8 (1,032); year 9 (1,052); years 10 ð11 (2,133); double 

science (1,111); triple science (772)  
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6.3 Frequency of practical work at school  

Overall frequency in 2023 

Students were asked about the frequency and type of practical work they were exposed to. Two of 

the ten Gatsby benchmarks (Gatsby, 2017) ð as referenced in section 6.1 above ð are relevant in 

the context of this survey: 

Gatsby benchmark 4  : Students should experience a practical activity in at least half of their 

science lessons. On average, across the year and across all the sciences, at least half of 

lessons should involve direct practical activities, whether hands ðon or teacher 

demonstration.  

Gatsby benchmark 7  : Teachers should use digital technologies to support and enhance 

practical experience, but not to replace it. Virtual environments and simulated experiments 

have a positive role to play in science education but should not be used to replace a good 

quality, hands ðon practical.  

 

Gatsby (2017)  conducted a survey among science teaching leads in English secondary schools in 

2017 and concluded that most schools in England were falling short of benchmark 4, with around 

twoðfifths of science lessons in English schools involving practical activities at that time. Gatsby also 

found that this varied widely by age and science subject, with greater frequency among younger 

age groups, and in physics and chemistry compared with biol ogy. According to the Gatsby survey, 

in 2017 there was no wides pread evidence of digital technologies replacing more hands ðon 

practical work (benchmark 7): Gatsby found that 58% of schools used computers to replace 

practical sessions ôlittle of the timeõ and 33% did so ôsome of the timeõ. 

However, the SET 2023 findings indicate a significant shift over the period since the Gatsby research 

was published towards video technologies as a replacement for more direct practical experience. 

In SET 2023, among all students in years 7 ð11, the most co mmon form of exposure to practical 

science was via video: 49% reported watching a video of a practical at least once a fortnight, 

compared with 44% watching a teacher demonstration, and 38% doing hands ðon practical work 

at least once a fortnight (Figure 6. 2).  

In years 10ð11, triple science students were doing more hands ðon practical work at least once a 

fortnight compared with double science students (29% compared with 22%), while double science 

students were more likely to watch videos of practical work at least once a fortnight (51% 

compared with 42%). The percentage  who observed teacher demonstrations of practical work was 

similar for both groups (33% of triple science and 31% of double science students).  

The finding noted above might be related to the reduced number of teaching hours for double 

science compared with triple science (see Figure 6.1). This may also be related to a reduced level 

of specialist teaching for double science . Lauchlan (2018) found  that while most secondary schools 

were offering teaching from teachers without subject ðspecific expertise, this was especially high 

among schools which only offered a double (combined) science route. This report also showed 

that GCSE combined science was m ost commonly under ðresourced : 38% of schools reported that 
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fewer than 3 teachers were allocated to a typical combined science class compared with  13% for 

separate science  classes19. 

 

 

Overall frequency: trends over time 

Figure 6.3 displays trends in exposure to practical work in school science over time. For years 10ð11, 

the SET 2023 results can be compared with SET 2016 and SET 2019. However, for years 7 ð9, these 

results can only be compared with 2019 as the 2016 survey did not cover this age group.  

The time trend analysis provides evidence of a sharp decline in the more interactive forms of 

practical sessions across cohorts between 2016 and 2023. The percentage  of GCSEðlevel students 

(years 10ð11) doing hands ðon practical work at least once a fortnight dropped from 44% in 2016 to 

37% in 2019, and then more steeply to only 26% in 2023. There was a similarly sharp fall in the 

percentage  watching a teacher demonstration at least fortnightly from 47% in 2016 to 38% in 2019 

to 32% in 2023. Conversely the percentage  watching a video of a practical at least fortnightly 

increased over time, and especially between 2019 (41%) and 2023 (46%).  

Overall, in 2023, students in years 7 ð9 did more interactive practical work at least once a fortnight 

than students in years 10 ð11: 41% did hands ðon practical work (compared with 26% of those in 

years 10ð11) and 48% watched a teacher demonstration (compared with 32% in years 10 ð11). The 

percentage  who watched videos of practicals at least once a fortnight was similar across both age 

groups.  

 

 
19 Some of the data presented in this sentence was obtained via personal correspondence with  the Institute 

of Physics rather than from the published report . 

Figure 6.2: Frequency of different types of practical work among students in 

years 7ð11 (2023)  

Still thinking about this last school year, about how often did you generally do the following in science 

lessons? (Pracquan)  

Bases: Year 7ð11s (4,160): all year 7ð9s (3077); half sample A year 10 ð11s (1,083) 
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However, although students in years 7 ð9 d id more practical work than GCSE ðlevel students, the 

same shift over time from more direct exposure to video delivery of practicals is also evident in the 

younger age group. For example, the percentage of students in years 7 ð9 who did fortnightly 

hands -on practical s was lower in 2023 compared to 2019 (53% in 2019 vs 41% in 2023), while the 

percentage of year 7 ð9 students who viewed videos of practical work fortnightly was higher in 2023 

compared with 2019 (42% in 2019 vs 50% in 2023) . 

Changes between 2016 and 2019 were thought to be at least partly attributable to changes in the 

GCSE specification over this period, which included changes in the way that practical skills we re 

assessed. However, differences in findings between 2019 and 2023 could well be associated with 

school disruption during COVID ð19, which caused schools to switch to more digital forms of science 

teaching , along  with  removal  of practical assessments from exams .  

It is possible that the changes over time between 2016 and 2023 are symptomatic of a longer ðterm 

shift towards using digital technology in place of  handsðon practical work, even without COVID ð19. 

However, even if this were to be the case, it is likely that the COVID ð19 pandemic has accelerated 

any such changes and could mean that digital teaching practices introduced during lockdowns 

have now become more embedded. Also, as mentioned in section 6.1, a reduced opportunity for 

trainee teachers to learn practic al teaching skills during the pandemic may have affected their 

ability and willingness to teach practical work hands -on  even after COVID ð19 restrictions were 

lifted . 

 

 

Figure 6.4 focuses on two summary measures for 2019 and 2023 which further underline these 

trends, but at the more detailed school year level: i) the percentage of students in years 7ð11 who 

Figure 6.3: Frequency of different types of practical work done by  students in 

years 7ð11 (2016, 2019, 2023)  

 

 

 

Still thinking about this last school year, about how often did you generally do the following in science 

lessons? (Pracquan)  

Bases (2023): All year 7ð11s (4,160): all year 7ð9s (3077); half sample A year 10 ð11s (1083) 

Bases (2019): All year 7ð11s half sample (2,193): all year 7 ð9s (1,153); year 10ð11s (1,040) 

Bases (2016): All year 10ð11s (2,072) 
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reported doing any of the three types of practical work at least once a fortnight; and ii) the 

percentage of students in years 7ð11 who reported doing either handsðon practical work or 

teacher demonstrations (which is how Gatsby defines goodðquality practical work). 

This indicates that, broadly, the amount of practical work of any type that students are being 

exposed to overall may not have changed greatly between 2019 and 2023, although year 10 

students in 2023 reported doing less practical work than year 10 students in 2019. As also observed 

in 2019, in 2023 there was again a clear pattern of decline in access to any form of practical work 

by school year: while three in four year 7 students (76%) reported having at least fortnightly 

exposure to any form of practical work, only 52% of year 10 students reported doing so. However, 

there was an uptick to exposure to any form of practical work in year 11, which was largely 

explained by an increase in watching videos of practicals from year 10 to year 11 (39% of year 10 

students and 55% of year 11 students). This pattern was also evident in 2019 and could be linked to 

reduced frequency of more interactive practicals in the leadðup to GCSE exams as well as a 

propensity for schools to use videos as a revision aid.  

Another way of looking at changes over time and by school year is to compare the equivalent 

cohort over time. Although this is not a cohort survey  that  follows up the same participants over 

time, comparing students in a younger school year in 2019 (e.g. Year 7) with the same year group 

four years later in 2023 (e.g. Year 11) provides an indication of changes within that individual school 

cohort. When looked at from this perspective, 80% of year 7s in 2019 and 64% of year 11s in 2023 

undertook  any form pract ical work at least fortnightly , which reflects the findings noted above .    

However, while levels of exposure to practical work of any type appear to have remained broadly 

consistent between 2019 and 2023, there appears to have been a decline in the volume of 

students undertaking more direct forms of practical work. Across all school years, the percentage 

of students being exposed to either handsðon or teacherðdemonstrated practicals was lower in 

2023 compared with 2019, a drop that is especially apparent in year 10, where this percentage has 

dropped from 50% to 37%. As we have seen in Figures 6.2 and 6.3 above, it is clear that watching 

videos of practicals has increasingly replaced these more interactive forms of practical work. 



 

Verian | Science Education Tracker | April 2024   | 88 

 

 

 

 

Variation in frequency of practical work by region and area 

deprivation 

As shown in Figure 6.5, there were some variations in the experience of practical work by region. It 

was notable that access to hands ðon practical work was lower in London compared with other 

regions, and this was the case among students in both years 7ð9 and years 10 ð11.  

The participation rate of year 7 ð9 students doing hands ðon practical work at least once a fortnight 

was in the 35%ð40% range across most regions but it was higher in the South East, South West and 

East (48ð50%) and lower in London (34%). The participation rate of year 10 ð13 students doing 

handsðon practical work at least once a fortnight was higher than average in the East (30%) and 

lowest in London (22%) 20. 

There were no clear differences by IDACI quintile.  

 

 
20 While this latter finding is indicative of the wider trend the difference is not significant given smaller base 

sizes. 

Figure 6.4: Frequency of different types of practical work done by  students in 

years 7ð11 (2016, 2019, 2023)  

 

 

Still thinking about this last school year, about how often did you generally do the following in science 

lessons? (Pracquan)  

Bases (2023): All year 7/8/9 (993/1,032/1052); half sample year 10 (544) half sample year 11 (539)  

Bases (2019): All year 7ð11s Half sample (2,193); all year 7/8/9 /10/11  half sample (372/402/379/508/532)  
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Figure 6.5: Percentage  of years 7ð11 who took part in handsðon science 

practical sessions at least once a fortnight by region and school stage (2023)  

 

Still thinking about this last school year, about how often did you generally do the following in science 

lessons? (Pracquan)  

Bases: All year 7ð9s (3,077), half sample A year 10 ð11s (1,083): North East year 7 ð9/10ð11 (131/55*); 

North West year 7 ð9/10ð11 (385/138); Yorkshire and the Humber year 7 ð9/10ð11 (334/93); East Midlands 

year 7ð9/10ð11 (281/102); West Midlands year 7 ð9/10ð11 (328/130); East of England year 7 ð9/10ð11 

(350/119); London year 7 ð9/10ð11 (436/168); South East year 7 ð9/10ð11 (516/178); South West year 7 ð

9/10ð11 (310/100)  

*Note small base size  
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6.4 Whether students feel they do sufficient practical work 

On balance, students in all school years 7 ð11 wanted to do more practical work (Figure 6.6). 

Overall in 2023, 22% thought they did enough practical work and 71% would have liked to do more; 

only a negligible percentage  (3%) wanted to do less.  

For clarity, students who wanted to do more  practical work  were asked which type of practical 

work they wanted to do more of. Almost universally, 94% said they wanted to do more hands ðon 

practical work, while there was much less appetite among this group for more teacher 

demonstrations (12%) or more videos of practicals (5%).  

Year 7ð9 students were more likely to be dissatisfied with the amount of practical work they do 

compared with year 10 ð11 students (73% compared with 68%).  

For students in years 10 ð11, findings can be tracked since 2016. These indicate that in 2023 there is 

considerably more unmet demand for practical work compared with previous years. The 

percentage  of year 10 ð11 students who wanted to do more practical work was 58% in 2016, 57% in 

2019 and 68% in 2023.  

In 2023, students in years 10 ð11 were asked about their preference for the volume of practical work 

individually within each science subject. This indicates that levels of unmet demand are broadly 

consistent across all three sciences (from 62% in physics to 65% in biology).  

 

 

  

Figure 6.6: Preference to do more practical work in years 7 ð11 (2016, 2019 and 

2023)  

 

Which of these best applies to you? (Pracres)  

Bases (2023): Years 7ð11 (4,160); years 7ð9 (3,077); half sample A years 10 ð11 )1,083) 

Bases (2019): Years 7ð11 half sample (2,193); years 7 ð9 (1,153); years 10ð11 (1,040) 

Bases (2016): Years 10ð11 (1,061) 
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There were some clear trends in terms of the types of students who would have liked to do more 

practical work:  

¶ Students who said they did hands ðon practical work less than once a fortnight (79% compared 

with 61% who did hands ðon practical work more frequently) . 

¶ Year 7ð9 students who were not interested in science (78% compared with 60% who were very 

interested in science) . 

¶ Year 10ð11 students on the double science pathway (73% compared with 64% of year 10 ð11 

students on the triple science pathway) . 

¶ Students who see science as ônot for meõ (76% compared with 65% who say they actively seek 

out science news and events) .  

It is interesting to note that the appetite for more practical work was higher among students taking 

the double science route and among those with lower levels of interest and engagement in 

science. Given that these groups were less likely to want to study  science or enter a career in 

science (see chapters 8, 9 and 11), increasing the exposure to practical science among these 

traditionally less ðmotivated groups (for example , those in lower ðability groups or those who take 

double science) may be one way to h elp even out imbalances in science outcomes across the 

population.  

As in SET 2016 and SET 2019, SET 2023 also shows a connection between a teacher being seen as 

ôgoodõ and the amount of practical work students experience. Among year 7ð9s, 30% of students 

citing a ôgood teacherõ as one of their reasons for enjoying science thought they did enough 

practical work, compared with only 17% of students who did not cite having a good teacher as a 

motivation for learning science.  

For older students in years 10 ð11, a similar pattern can be found for those citing a ôgoodõ teacher 

as one of their reasons for enjoying biology, chemistry and physics. For example, 37% of those who 

were encouraged by having a good teacher in chemistry thought they did enough practical work 

compared with 19% of students who did not cite having a good teacher as a motivation for 

learning chemistry.  

 

  



 

Verian | Science Education Tracker | April 2024   | 92 

 

6.5 Which groups of students were most likely to be motivated 

by practical work? 

As discussed in Chapter 4, enjoying practical work was the top reason for feeling encouraged to 

learn science: overall, 52% of students in years 7 ð9 selected this as a motivating factor, while 

between 21% and 28% of students in years 10ð13 cited this as a motivating factor individually for 

biology, chemistry and physics (see section 4. 3). As seen in Figure 6.4 above, access to practical 

work declines in older year groups , which helps explain the reason for this drop ð it follows that as 

students receive les s exposure to practical work that it will become less of a motivating factor.  

The following groups of students in years 7 ð9 were the most likely to feel motivated by doing 

practical work in science:  

¶ Students in the early years of secondary school: 56% of students in years 7 vs 52% of year 8 and 

47% of year 9 students.  

¶ Students with many family science connections: 59% of those with a high FSCI ðScience score vs 

42% with a low FSCI score . 

¶ Students with a high self ðbelief in science ability (60% who saw themselves as ôvery goodõ or 

ôgoodõ at science compared with 32% who see themselves at ônot very goodõ or ônot good at 

allõ at science).  

¶ Students who have a strong science identity (58% of those who are actively engaged in science 

compared with 37% of those who see science as ônot for meõ). 

 

6.6 Nature of practical work done at school 

Gatsby (2017) advocates  within their benchmarks several markers of high ðquality practical 

provision. These include the opportunity for students to undertake practical work individually, in 

pairs, and in groups; that practical work should be varied and balanced in type, including outdoor 

fieldwork activities; and that practical activities should be followed up by discussing the outcomes 

with the class, individually or collect ively.  

A question designed to explore the more detailed nature of practical work undertaken by students 

in years 7ð11 was asked for the first time in 2023 (see Figure 6.7).  

In SET 2023, when carrying out an experiment, students in years 7 ð11 were most likely to undertake 

this as part of a group task: 81% said that they carried out an experiment with others while 38% said 

that they carried out an experiment independently.  

Most students had done some follow ðup work following an experiment: 74% analysed the results, 

73% wrote up conclusions although a lower percentage  (57%) said they took part in a class 

discussion.  

An activity involving fieldwork was undertaken by 29% of students while 14% said that they had 

carried out an experiment using a virtual laboratory, defined in the survey as ôa simulated 

experiment rather than in real life, using a website or special compu ter softwareõ21.  

 

 
21 It was found in cognitive pre ðtesting that young people were not familiar with the term ôvirtual laboratoryõ. 
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There were some differences by school year. Class discussions were more common in year 7 (62%) 

and year 8 (60%) compared with y ears 9ð11 (53%). However, some types of practical work were 

much more common in year 11 than all other years: 45% of year 11s had carried out a solo 

practical experiment, 41% had conducted fieldwork, and 21% had done work involving computer 

simulation.  

 

 

 

  

Figure 6.7: How students experience d practical work in years 7 ð11 (2023)  

 

 

Thinking about the whole of this last school year, have you done any of these kinds of work in science 

lessons? (Pracqual)  

Bases: Years 7ð11 (4,159); all year 7/8/9 (993/1031/1052); half sample A year 10/11 (544/539)  
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6.7 Quality of practical work done at school 

Some further questions were added to the 2023 survey for the first time in the survey series to help 

assess the level of quality of practical work undertaken by students.  

Most year 7 ð11 students said that they always or usually had a chance to discuss the results of the 

practical with other class members (61%) and to analyse results or draw conclusions from the 

practical task (69%), while 66% said that they understood the aim of the pr actical rather than just 

following instructions (Figure 6.8).  

However, less positive ly, only a third of students (34%) said that the teacher always or usually 

explained the relevance of the practical work to everyday life. This is an important finding as one of 

the criticisms levelled at practical work (see discussion in section 6.1) is tha t students simply follow a 

ôrecipeõ when doing a practical, and fail to learn the relevant scientific concepts underpinning it. In 

support of this observation, Cra mm an et al. (2019) found that  the breadth of practical work 

undertaken by 11 ð14 year olds in England and Scotland was limited, with most experiments 

requiring the student to òfollow prepared instructionsó, with fewer opportunities for more openð

ended exploration.  

 

 

Male students (72%) were more likely than female students (59%) to say that they ôalwaysõ or 

ôusuallyõ understood the aim of the practical work rather than just following the instructions.  

Students from minority ethnic groups were more likely to feel that they  experienced  good quality 

practical work. For example, these students were more likely than white students to say that that 

they always or usually had a chance to discuss the results with other classmates (Asian 72%; 

Mixed/multiple: 66%; Black 70%; white 59%) and that the teacher explained the relevance of the 

task (Asian 40%; Mixed/multiple: 38%; white 32%).  

Figure 6.8: Extent to which students in years 7 ð11 experience d good quality 

practical work (2023)  

 

Thinking about the whole of this last school year, when doing practical work, how often would you say 

thaté (PracOft)  

Bases: 2023 Years 7ð11 ð all years 7ð9, half sample years 10 ð11 (4,160) 
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For three of the four items covered in Figure 6.8, students on a triple science pathway were more 

likely to say that they experienced features of high ðquality practical work (Figure 6.9). Students on 

the triple science pathway were more likely than those on the double science pathway to report 

that they always or usually understood the aim of the practical task (76% vs 61%), and that they 

always or usual ly analysed results or drew conclusions (86% vs 70%) or took part in a class discussion 

following the pra ctical (7 4% vs 61%). However, there was no difference in the percentage  who said 

that the teacher had explained the relevance of the practical task: one in three students on both 

science pathways said this happened on a frequent basis.  

 

 

 

 

 

 

 

 

 

 

  

Figure 6.9: Extent to which students in years 7 ð11 experience d good quality 

practical work by type of science course at GCSE (2023)  

 

Thinking about the whole of this last school year, when doing practical work, how often would you say 

thaté (PracOft)  

Bases: Years 7ð11 ð all years 7ð9, half sample years 10 ð11 (4,160); double science (568); triple science (383)  
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7. Science pathways at GCSE 
This chapter explores science pathways taken by students in years 10 ð11, the profile of students 

who take triple and combined (double) science, and barriers to the uptake of triple science. The 

chapter also covers the experience of private tuition or other  help received when studying for 

science GSCEs. Findings have been compared with SET 2016 and SET 2019 where relevant.  

 

Key findings 

Changes over time 

The percentage of students who said they had access to triple science increased over time 

between SET 2016 and SET 2023. Nine in ten students in 2023 (89%) said they were offered the 

opportunity to take triple science, a small increase since 2019 (87%) and a larger increase 

since 2016 (81%). Of those who did not take triple science, only 3% said that the school not 

offering triple science had been the reason for this, down from 10% in 2019 and 23% in 2016. 

2023 findings 

A third (32%) of year 10ð13 students said they had taken triple science. However, there is 

evidence that some young people misclassified double science as triple science; official DfE 

figures suggest that the surveyðderived measure is likely to be an overðestimate. 

Triple science takeðup among year 10ð13s was higher among students from more 

advantaged backgrounds and with stronger family science connections. Takeðup was 

higher among students who were Asian, living in the least deprived quintile, with many 

family science connections, with a universityðeducated parent, living in the South East, with 

a strong science identity, and who felt they were ôgoodõ at biology, chemistry or physics.  

One in five year 10ð13 students would have liked to study triple science but were not able to. 

While most students taking a nonðtriple science route were content with this, 19% of nonð

triple science students would have liked to study triple science had the option been 

available to them. 

Nine in ten year 10ð13 students said they attended schools which offered triple science. The 

most common barriers to studying triple science related to lack of interest, perceptions of 

difficulty and volume of work. Among those who didnõt study it, only 3% said that their school 

had not offered it. Instead, most students (69%) cited a personal barrier such as lack of 

confidence or interest, or concerns about the volume of work; 38% cited a schoolðselection 

barrier such as not achieving the grade required. Females were more likely than males to 

choose not to study triple science because they lacked confidence (38% vs 23%) or 

because they thought it would involve too much pressure (34% vs 27%).  

One in three students had received some help from family or a private tutor when studying 

for their science GCSEs: 22% had received informal help from a sibling or other family 

member, and 12% had received private tuition. Receipt of private tuition was raised among 

students from a Black or Asian background, with a universityðeducated parent, with many 

family science connections, and among students living in London. 
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7.1 Context 

ôTriple scienceõ is the study of three separate science GCSEs, whereas students taking ôdouble 

scienceõ (or combined science) study all three sciences for two GCSE awards. These pathways 

have been in place since the GCSE reforms in 2018 that involved a change in t he grading from A* ð

G to 9ð1, although a similar specification was in place before these reforms.  

All GCSE options provide students with teaching across the sciences to ensure coverage of the 

three core subjects (biology, chemistry, physics). Triple science is usually regarded as the ôgold 

standardõ of science education at GCSE as it provides the opportunity to study a wider range  of 

science content. It is also linked to more positive attitudes and confidence in science, higher rates 

of post ð16 science uptake and raised aspirations to study STEM subjects (this report, chapters 3, 8, 9; 

Archer et al., 20 20). 

Recent data suggest that the majority of state schools ð over 90% ð now offer triple science as an 

option (Teacher Tapp, 2022).  However, there have been several publications citing regional, 

demographic and attainment imbalance in the entitlement to triple science. For example, STEM 

Learning (2022),  based on an analysis of 2019 NPD data, found that among schools which entered 

no students for GCSE triple science , on average 38% of students were from disadvantaged 

backgrounds compared to 12% of students at sc hools that entered most of their students for triple 

science. On a similar theme, Archer et al. (2020) note d  that students from socially disadvantaged 

and lower ðattainment groups were much less likely to study triple science, patterns which are 

repeated in the SET 2023 data (section 7.3). Archer et al. (2020) further  note d  that triple science is 

overwhelmingly seen as the route for those who are ôcleverõ and ôscienceðyõ and suggest that the 

triple science route could actually be  perpetuating social inequalities  among pupils who are 

studying science and aspiring to work in a science career.  

Against this backdrop, this chapter explores the profile of students in terms of the science course 

they have taken and barriers to uptake, including a detailed analysis of both school ðbased and 

personal barriers.  

 

7.2 Science pathway taken in years 10 and 11 

The Science Education Tracker asked students to report their current (if year 10/11) or previous (if 

year 12/13) GCSE science course.  

According to SET 2023 survey data, 32% of students across years 10 ð13 were taking or had taken 

triple science GCSE, while 54% were taking or had taken the combined (double) science pathway, 

with only minimal percentage s opting for separate sciences (6%) or an alternative non ðGCSE 

pathway ( 1%) (Figure 7.1).  

The survey data suggest a ratio of triple  to double science of  37:63. However, it is important to note 

that these figures are based on student self ðreported data, and there is clear evidence that the 

https://www.tandfonline.com/doi/full/10.1080/02671522.2016.1219382
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survey rate of triple science uptake was overestimated due to student confusion around what 

counts as ôtripleõ and ôdoubleõ science22. Similar confusion was also noted in SET 2019 and SET 2016.  

Official data for GCSEs taken in 2021 , 2022, 2023 (when respectively the year 13, 12 and 11 cohorts 

would have taken their GCSES) 23 suggests that the ratio of triple  to combined science is about 

28:72 which reinforces the indication that the survey figures overestimate triple science take ðup. 

However, as the questions were asked in the same way across all surveys in the SET series, changes 

over time detected by the survey are likely to reflect genuine changes in the uptake of different 

pathways.  

Across the individual cohorts of years 10, 11, and 12, triple science GCSE take -up has remained 

broadly comparable over time. While there has been an apparent large drop among the year 13 

cohort, it should be noted that the year 13 cohort in 2019 took a different GCSE and therefore the 

measures are not directly comparable across cohorts. 24  

 

 

 
22 In cognitive testing it was found that students studying all three sciences as part of a double or combined 

science curriculum sometimes thought they were studying triple science, as they still took exams in all three 

science subjects. It tended to depend  on how the science course options were communicated to students 

and parents by the school.  
23 See for example https://www.gov.uk/government/statistics/provisional ðentriesðforðgcseðasðand ðaðlevelð

summerð2023ðexam ðseries/provisional ðentriesðforðgcseðasðand ðaðlevelðsummerð2023ðexam ðseries  
24 The 2019 year 13 cohort would have taken their science GCSEs in 2017 when the grading was still A* ðG as 

opposed to the reformed 9 ð1 specification.  

Figure 7.1: Science pathway taken at GCSE: survey ðreported data among years 

10ð13 (2019, 2023)  

 

Which science course [did you take/are you taking] in year 10 and 11? GCSESciA  

Bases (2023): All year 10ð13s (4,179): Year 10 (1,057); year 11 (1,076); year 12 (1,040); year 13 (1,006)  

https://www.gov.uk/government/statistics/provisional-entries-for-gcse-as-and-a-level-summer-2023-exam-series/provisional-entries-for-gcse-as-and-a-level-summer-2023-exam-series
https://www.gov.uk/government/statistics/provisional-entries-for-gcse-as-and-a-level-summer-2023-exam-series/provisional-entries-for-gcse-as-and-a-level-summer-2023-exam-series
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7.3 Patterns of triple science uptake by population subgroups 

The discussion in section 7.2 above has demonstrated that prevalence estimates based on science 

pathways taken should be interpreted with a degree of caution. However, it is still possible to 

investigate overall patterns associated with triple science upta ke.  

Based on the survey classification, and compared with the overall survey rate  in SET 2023 (32%), 

triple science take ðup among years 10 ð13 was higher in the following groups:  

¶ Asian students (37% overall: 36% of Asian males and 38% of Asian females) .  

¶ More advantaged students living in the least deprived IDACI quintile (42%) .  

¶ Students with a strong science identity (58% who took an active interest in science news and 

other activities) . 

¶ Students with strong family science connections (48% of those with a high FSCI score) . 

¶ Students who feel that they are ôvery goodõ or ôfairly goodõ at biology, chemistry, physics (44%, 

47%, 47% respectively) . 

¶ Students with a parent who had been to university (41%) . 

¶ Students living in the South East (39%) . 

Conversely, uptake  of triple science, when compared with the overall rate of 32%, was lower in the 

following groups:  

¶ Black students (29% overall: 31% of Black males and 28% of Black females) . 

¶ Students living in  the most deprived IDACI quintile (25%) .  

¶ Students with a weak science identity (16% who considered that ôscience is not for meõ). 

¶ Students with no family science connections (22% of those with a low FSCI score) . 

¶ Students who feel that they are ônot very goodõ or ônot good at allõ at biology, chemistry, physics 

(15%, 20% 19%, respectively) . 

¶ Students without a university ðeducated parent (26%) . 

¶ Students living in the North West and Yorkshire and the Humber (both 26%) . 

The relationship found in SET 2023 between triple science uptake and disadvantage is consistent 

with findings reported elsewhere (Archer et al., 2020, STEM learning, 2022). For example , the ASPIRES 

2 survey noted that the most socially disadvantaged students were almost two and a half times less 

likely to study triple science compared to the most advantaged. Together, these findings underline 

the importance of income and family science connections, as well as identity and confidence in 

ability, in explaining science ðrelated choices and outcomes for young people.  
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7.4 Barriers to taking triple science 

As in previous SET surveys, the reasons for not taking up triple science were classified into three 

categories:  

¶ Schoolðaccess barriers:  where schools do not enter any students for triple science;  

¶ Schoolðselection barriers: triple science is available, but schools are selective in who is given the 

opportunity or encouragement to study it;  

¶ Personal barriers:  triple science is available, but students choose not to take it due to a lack of 

interest or confidence.  

We explore these barriers separately in the sections below.  

School access barriers 

Figure 7.2 shows the percentage s of students in the three SET surveys who believed that their school 

entered at least some students for triple science. Overall, according to SET survey data, access to 

triple science has increased between the survey time points  with a particularly steep increase 

between SET 2016 and SET 2019, though we are clearly unable to conclude if this increase has been 

consistently maintained throughout the period 2016 ð23.  

The rate has increased from 81% of students saying that their school had offered it in 2016 to 87% in 

2019 and then further to 89% in 2023. The result for 2023 is broadly consistent with other external 

data; for example the Teacher Tapp survey in December 2022 ( Teacher Tapp, 2022 ) reported 93% 

of schools in England offering access to triple science .  

 

 

  

Figure 7.2: Whether triple science was offered to at least some students at their 

school: 2016, 2019, 2023 (students in years 10 ð13) 

 

Which science course [did you take/are you taking] in year 10 and 11? (GCSESciA/GCSESciB)  

When you were choosing your GCSE options, did your school offer Triple Science to any students? 

(TripSciSch) 

Bases: All year 10ð13s: 2016 (4,070), 2019 (4,095), 2023 (4,179) 
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Consistent with other published reports which highlight the more limited availability of triple science 

within more socially disadvantaged areas ( Archer et al., 2020; Teacher Tapp, 2022 ), SET 2023 also 

found a link between access to triple science and socioeconomic status. Overall, in 2023, 11% of 

students said either that their school didnõt offer triple science or that they didnõt know if it did . 

However, this rate was higher for those living in more deprived IDACI quintiles (15% in the most 

deprived quintile reducing to 5% in the l east deprived quintile) .  

Students who did not take triple science were asked whether this was their preference. Figure 7.3 

shows that a large majority of students (73%) were happy with the science route they took, while 

19% felt that they had been denied access to triple science b y their school, either because it was 

not offered (3%) or because it was selectively not offered to them (15%). There are no changes on 

these measures compared with 2019 (Figure 7.3).  

 

 

Some groups of students were somewhat more likely than others to feel that they had been denied 

access to triple science (that is, they had wanted to study it but their school either didnõt offer it at 

all or didnõt offer it to them):  

¶ Asian students (23% vs 17% of white students) , 

¶ Students with many family science connections (27% vs 14% with no family science 

connections) . 

¶ Students living in the North East and West Midlands (24% and 23% , respectively , compared with 

18% across all other regions) . 

Figure 7.3: If you did not study triple science, was this the preferred route? 

Students in years 10 ð13 (2016, 2019, 2023)  

 

(If triple science not offered by school) Would you have wanted to study Triple Science if your school had 

offered it? (TripSciNo) (If triple science offered school) At the time, did you want to study [Double Science 

/ this science course] or would you hav e preferred to take Triple Science? (TripSci)  

Bases: All year 10ð13s who did not study triple science (excluding DK if offered): 2023 (2,301), 2019 (2,321), 

2016 (2,202) 
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School selection and personal barriers 

Why didnõt students take up triple science? 

Analysis in this section is based on all students who did not take triple science. Figure 7.4 displays the 

key barriers to participation reported in 2023, with significant changes compared with previous 

surveys indicated .  

Building on the findings discussed above, Figure 7.4 confirms that school access was a less 

important barrier in 2023 than in 2019: of those who didnõt take triple science, only 3% said this was 

a barrier in 2023 compared with 10% in 2019 (and 23% in 2016) .  

As in 2019, personal barriers were more important than school ðselection barriers in explaining why 

students do not take up triple science: 69% cited at least one personal barrier and 38% (down from 

43% in 2019) at least one school ðselection barrier. Personal barriers included lack of interest (32%), 

lack of confidence (31%, up from 28% in 2019), concern about the volume of work (30%), wanting 

to prioritise other subjects (23%), and not needing triple science for A level choices (14% ) or future 

career plans (22%). 

Schoolðbased barriers were mainly focused on not being in the right set (19%), not achieving the 

right grades (15%) and being dissuaded by teachers (9%).  

 

 

Figure 7.4: Barriers to the uptake of triple science among those in years 10 ð13 

who havenõt studied it (2023) 

 

Why didnõt you (want to) study triple science? (TripSciWhy);  

Base: All year 10ð13s who did not study triple science (excluding DK if offered) 2023 (2,312) 2019 (2,321) 
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Variation in barriers by demographic subgroups 

Among those who did not study triple science, there was some variation in the types of barriers 

cited by different groups of the student population by gender, ethnicity, and social disadvantage 

(IDACI quintiles):  

¶ Females were more likely than males to say they were put off studying triple science due to lack 

of confidence (38% vs 23%), which reiterates the gender divide in studentsõ confidence in their 

own ability more generally (section 3. 5). Females were also more likely to be to feel that triple 

science was associated with too much extra work or pressure (34% vs 27%).  

¶ Asian students were less likely than white students to be put off because they wanted to prioritise 

other subjects (17% vs 24%).  

¶ Students from more advantaged backgrounds (IDACI quintiles) were more likely to say that they 

had prioritised other subjects (30% in the least deprived quintile vs 19% in the most deprived 

quintile), and that triple science was not needed for their future plans (26% vs 18%).  

7.5 Private tuition and other external help with GCSE science 

Overall , 34% of students in years 10 ð13 had received some help when studying GGSE  science : 12% 

had received paid tuition outside of school (either in person or online), and 22% had received help 

from a sibling or other family member.  

The propensity to receive help from a private tutor was raised among the following subgroups:  

¶ Black and Asian students (22% and 21% , respectively compared with 9% of white students) . 

¶ When with a parent who had been to university (15% compared with 8% of students without 

a universityðeducated parent) . 

¶ Students with many family science connections (21% compared with 6% who had no such 

connections) . 

¶ Students living in London (21% compared with 12% overall) . 

 

There were no clear differences by level of area deprivation (IDACI quintiles).   

 

It is also interesting that students who rated their abilities in science subjects as ôgoodõ were 

somewhat more likely than those who rated their abilities as ônot goodõ to receive private paid 

tuition. For example, 15% who rated their ability in chemistry  as ôgoodõ received private tuition 

compared with 10% who rated their ability as ônot goodõ, with similar findings for the other two 

science subjects.  

 

The propensity to receive help from a sibling or other family member was higher among students 

with many family science connections (29% compared with 15% of those with no such 

connections).  
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8. Science pathways in years 12ï13 
This chapter explores the subject choices and intentions of students in years 12 ð13, once science 

becomes a non ðcompulsory subject. The chapter covers early post ð16 science aspirations for years 

7ð9, postð16 subject choices among those in years 11 ð13, and variation in aspirations and choices 

by demographic subgroups. Finally, this chapter covers studentsõ reflections on postð16 choices, 

and whether they had experienced any constraints when making these choices. Findings have 

been compared with 2019 where ap plicable.  

 

Key findings 

Changes over time 

Compared with 2019, fewer year 7ð9 students in 2023 intend to learn science after GCSE. The 

percentage of year 7s who think they will continue with science once it is no longer 

compulsory has fallen from 70% to 64%, with no change among year 8s and a small increase 

in postðGCSE science intentions among year 9s (from 55% to 59%). Among year 7s, a third 

(32%) say that science after GCSE is definitely not for them, up from 26% in 2019. 

2023 findings 

Six in ten year 7ð9 students were open to following a science pathway when older: 62% said 

they would definitely or possibly choose to study science after GCSE, with 18% saying this 

was definite. Early aspirations to follow a science pathway were strongly related to ethnicity, 

interest, perceived ability, and family connections.  

Selfðperception of ability in STEM subjects was related to postð16 choices. Students in years 

10ð11 who felt they were ôgoodõ at science subjects and maths were more likely to plan an 

academic route, while those who did not rate their abilities in these subjects were more likely 

to choose a vocational route.  

A half of year 11ð13s were taking (or planned to take) A levels. This pathway choice was 

overðrepresented among females, Asian students, triple science students, and those from 

the most affluent IDACI quintile. 

About a third of year 11ð13s were taking (or planned to take) a vocational pathway. This 

pathway choice was overðrepresented among double science students. When asked 

about subject area, the top three vocational pathways fell into the areas of health and 

social care, engineering, and administration and business management. 

When making A level choices, students were more likely to opt for a nonðSTEM than a STEM 

pathway. Of all year 11ð13 students who were either already studying for A levels or who 

had made their A level choices, 84% had chosen nonðSTEM subjects and 56% had chosen 

STEM subjects (many students had chosen a mixture ð see paragraph below). In order, the 

most popular STEM A level choices were maths, biology, chemistry, physics and computing. 
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Among students taking STEM A levels, most took STEM subjects as part of a mixed STEM/nonð

STEM pathway: 43% of year 11ð13 students who had made postð16 A level choices chose 

only nonðSTEM subjects, while 42% chose a mixed pathway and 14% only studied STEM 

subjects.  

There was a strong association between selfðratings of ability in STEM subjects and intentions 

to study STEM at A level. Among year 11s who had planned but not yet embarked on A level 

courses, those who did not rate themselves as good at STEM subjects were highly likely to 

reject a STEM pathway altogether: between 56% and 62% who did not rate their abilities in 

STEM subjects as ôgoodõ had rejected STEM altogether, compared with an overall rejection 

rate of 42%.  

There were strongly gendered differences in both STEM and nonðSTEM A level choices. Males 

were more likely to choose maths, physics, and computing, while females were more likely 

to choose biology and chemistry. Females were more likely to choose many arts and social 

sciences subjects, including English, psychology and sociology.  

Most students in years 11ð13 were happy with postð16 choices at the time they made them: 

While 72% were happy, 20% said they would have preferred to take a different number or 

combination of subjects or courses. The main barriers to choosing subjects were the school 

or college not offering the course or a failure to meet minimum grade requirements. 

Unhappiness with postð16 subject choices was raised among those who selfðreported 

difficulties relating to concentration, emotions, or behaviour. 

When year 12ð13 students were asked to reflect on their postð16 choices, 38% indicated that 

they would have liked to have chosen different subjects when originally selecting them or in 

hindsight. Reasons given for this focused on wanting to make different choices or a 

preference for more flexibility, for example taking a wider range of subjects. 

 

 

8.1 Context 

Once students reach the end of year 11, their pathways narrow as they make their post ð16 

choices. However , Archer et al. (2013) suggest  that science aspirations might be formed much 

earlier; the period between ages 1 0ð14 (years 7ð9) is a critical time for the development of young 

peopleõs attitudes to science, because by the age of 14, attitudes to science start to become 

increasingly fixed.  

From year 11, students are required to make choices about post ð16 pathways. However, the post ð

16 educational landscape in England is complex and students may experience difficulties making 

choices, for example about academic versus vocational routes, or which are flexible enough to 

enable future pathways which may not yet be fixed. At the time of writing, a potential qualification 

called the Advanced British Standard 25 has been proposed by the Government and is under 

consultation. As well as ensuring every student would study some form of maths and English to age 

 

 
25 https://educationhub.blog.gov.uk/2023/12/14/the -advanced -british-standard -everything -you -need -to -

know/  
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18, this would seek to offer students a broader curriculum closer to the baccalaureate system found 

in many international contexts, widen ing  the level of post ð16 choices compared to the choices 

currently available.   

Against this policy background, this chapter explores the factors associated with post ð16 choices in 

SET 2023, from the early aspirations of students in years 7 ð9 to the more confirmed pathways of 

those in years 10 ð13, look ing  at the factors that appear to influence pathways in years 12 ð13, and 

whether students are content with the choices they were able to make at this critical transition 

stage.  

 

8.2 Future intentions among year 7ð9s 

Although students in the early years of secondary school may not yet have a precise idea of a 

future career pathway, it is interesting to look at early aspirations in relation to science.  

Students in years 7, 8 and 9 were asked whether they thought they would carry on learning science 

after GCSEs, once this becomes an optional pathway.  

As shown in Figure 8.1, in 2023 around three in five students across years 7 ð9 were open to following 

a science pathway when they are older, with 62% saying they would definitely or possibly choose 

to study science after GCSE. The pattern of responses at an overall level remains unchanged from 

2019. However, there has been a fall o ver time in post ðGCSE science intentions among the year 7 

group (from 70% in 2019 to 64% in 2023), with no change among years 8s and a small increase in 

such  intentions among the year 9 group (from 55% in 2019 to 59% in 2023).  

Among year 7s, a third (32%) said that science after GCSE is definitely not for them, up from 26% in 

2019. The pattern of results over time ð with a steeper decline in interest among the youngest 

cohorts compared with other year groups ð mirrors similar changes in relation to the level of interest 

in school science shown in Chapter 3 (see section 3. 3 for more discussion on this).  

Given these changes over time, a different pattern by year group is now observed compared with 

2019. In SET 2019, there was a fairly steep fall in future science intentions over the first three years of 

secondary school. However, in SET 2023, science inten tions remain ed  more stable over these school 

years, which is mainly explained by lower levels of enthusiasm for science among those in year 7.  

It is also interesting to note that the percentage  of students in SET 2023 who said they ôdefinitelyõ 

want to continue with science remained at around one in five over these school years. Although 

we do not (yet) have longitudinal data to affirm this, it would appear that the ômaybeõ group is 

most vulnera ble to being lost in the science pipeline.  
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There were some clear demographic patterns in the types of young people who aspired to science 

pathways at this early stage. Figure 8.2 indicates only a relatively small gender difference in future 

aspirations to study science post ð16, but there were wider differences by ethnic group: compared 

with white students (58%), Black (66%) and Asian students (78%) were much  more likely to consider 

that they will definitely study science after GCSEs. Figure 8.2 also shows that early science 

aspirations were strongly related to interest, perceived ability and family connections.  

Many of these patterns confirm similar findings noted in the ASPIRES study (Archer et al., 2020) and  

continue to underline the importance of family background in explaining STEM choices made by 

young people.  

Figure 8.1: Whether students in years 7 ð9 thought  they w ould  continue to learn 

science after it stops being a compulsory subject, by year group (2019 and 

2023)  

 

Everyone has to study sciences at GCSE. After that, students can choose what they want to study, for 

example at A levels. Which of the following best describes your view? (SciGCSELik)  

Bases: (2023/2019): All years 7ð9 (3,077/2,314); year 7 (993/775); year 8 (1,032/814); year 9 (1,052/725).  




















































































































































