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Executi ve Summary

Background

The Science Education Tracker 2023 (SET 2023) is the t

on key indscatocse Boagagement, education, and career as
people in England. Previous surveys were conducted in
carried out by Verian, formerly known as Kantar Public

For SET 2023, Wellcome provided the Royal STolcR oeytayl wi t h
Socithegenntered into an BggieeeamenitnsgidkeH i v groy npaanratgreert he
reseacrocnht rfaocrt t he,wirtohj etchte Soci ety and Engineer iwigtUhKk wor
Verioanquesti odewaelr epmémrti dvaratnal s and r,epsotreteirnegd by an
Advisory Group esRap8bshetdy by t he

The SET 2023 survey covered 7091235 6 ndtsutadtee ssc¢mocslchodtr g
Engl and, a sample of c¢. 1, 000Dhestaudrevnd wapemp meamofodl omear .
combination of the National Pupi I Database (NPWP) and t
andvas administered online.

How dyaoung peopleds engagement with sci
ti me?

I n gener al, bet ween 2019 and 2023, and in some cases o0
been a negative shift in young peopleds engagement, as
school. Given that the 2019 to @102 3 oicnktdeorwnasl, iintc liusd ed Kk
trends are at | east partly attributable to the educat.i
durisrcchool | o,alsdaovehd as-teelmen li onpgaet s of the pandemic.
Bet ween 2019 and 2023, young people were | wsthimsterest
decline ilmeimgeeeptonounced among younger cohorts.

1T The percentraagtee dwheoach webjyeot fBairly inbeeesthhg teme

periiodmoreg/td9s, from 76% to 71% for science and from 6
among yeh8s10from 74% to 71% for biology, from 59% to
T Over this period, overall interest in science dropped
whidemaining more ssabtemightydar hypothesi sed that th
students, who transitioned to secondary school after
secondary school than ol der cohorts.

Bet ween 2019 an@é9 2s0t2u3d, e nytesarwe’rre | ess confident in their

including science and computing.

T The percentage of younger students who thought they w
i ncluding maths, English, science and computing has f
perceived ability wasfsbmr p@%%W} banmndscofmpamei %%t o

1 Database s of students maintained the Department for Education and Education & Skills Funding Agency
respectively .
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Bet ween 2016 and 2023, there was a markedmoeduction in
interactive forms of wpt atctédhredde maestenaxecentuated bet weerl

T The percentage of( yce&CBrEab 1sjttddi chegn theamn dpsr act i cal wor k at |
fortnightly dropped from 44% in 2016 to 37% in 2019 a
decline in watching teacher demonstrations of practi

T Conversely theofpeyed&hwdyjcechi ng a video of a practical
increased over time (39% in 2016, 41% in 2019, 46% in

T Reduced frequemecy pfabd@indal work was accompanied by r
demand f:68 % lifs plelarstluddent s wanted to do moredpractic
58% in 2016 and 2019.

(0]

(@]

Between 2019 and 2023, t heerrec ewnateaf gaey @@ cd trincke ritns tvhheo paspi
|l earn science ,amyoned @6GSEN to university.

T The percentage of yearmighwhoi hbeuwht ht Beyence beyond
from 70% in 2019 to 64% in 2023, whil ehatdheal peradegnt age
rejected scienceibeyeadeGGCBEEem 26% to 32 %.

1T The percentagpesofnyeadi g to go to university was | ow
with 2019 (76%), with the percentage of this age grou
decreasing from 40% to 31%.

Bet ween 2019 and 2023, there were declines in access t
experience. However, these declines were concentrated
this dechmbanerleWlasst ed t o pandemic disruption.

T The usmangf types of careers information fel!l bet ween ¢
consulting parents or teachers, searching online and
T Thereawagduced access to work edpTeeEM)e nicne 2(0XT3E M oontp anroer
2016 (57%, down from 69% in 2016 and 67% in 2019), al
experience remained stable (between 13% andl5% over t
increased opportunities foor rteimod et Wwbsdko exxepd rb eelnacve) .f
T The declines noted above were mostly concentrated amo
would have beedlli nduYreianrgs tlhOe moissr ppned@é macademi c year :
many schools tend to arrange such careers and work ex
Bet wee®aBfRZB0 an increased percentage of students vVviewe

accessi bl e.

T The percentages of &It degirteseiimg ytelmats slddi ence careers
someone | i ke med increased between 2019 and 2023, rev
2016 and 2019: 36% in 2016; 32% in 2011981339 %Whion 2023.
agreed that science careers require high grades has d
78% in 2019 and 75% in 2023.

There is some evidence oWwi whidentHde gy adoavgeerg ttpisnoeh, o ratlst h ou
not all in the same direction

T In yed@rsthe decline in interest in science (see above
femal es: so whil e ©% egreen dwears gnaop yiemari nft erest i n scienc
females 75%), there was a relativelyewmadesgé&mdgr gap

VerilanScience Educa®prdnd2Tr acker | | 7



T I n ye@yresfal es continued to be more Iikely to consider
wi dened over time: in 2019 the gender difference was
widened to 76% females vs 65% males in 2023.

Key 2023 findings

Students were more |ikely to see science as relevant t
wi th a minor istcyi ernecgearadsi mgel evant to their everyday I|ife
T Only 25% of young ®ecpeplecitrdydard e¥ance to real 1|ifebd

science.

T Two in five youngoadlp3e opdl2e%)i nc oynesairdser7ed an understandi n;
i mportant to theYierabd@esyddegntsf were more | ikely to re
i mportant to wider society (57%) than to their everyd

Young people access science out s,i dwei tstt hmmdt i st wlad evratrd ed «
science content omositn ey. o uHogwepveeorp,l e did not trust scienc
via social medi a.

T Students typically accessed science content through r
in the | ast month), via TV or streaming (27% in the p
magazines (24% in the past month).

1 Howevenrl,y 012% of young d8oplresitmdyesarcs al media conten

great deal . The most trusted sources were healthcare
by at | east sevgpe@oplheten young

T Just undé&¥w) haf fal8ad@rst udents had driesliatteedd aa tstcriaecntcieon or
such as a zoo, science museum or science festival i n
participated in the dpasti yelaar i aIclmmolexdciaencre aevent s
STEMased employer, a school STEM ¢l ub, or a science o
One in ten young people were classified as having a st

people felt that science was 6not for med.

T Among young peopdl8,i %ywerse ¢l assified as having a st
is actively seeking out sci eéMc¥%e weeves ,i netveernetsst eodr ianc tsicv
didndét make a special evihfi dret at @« hs ray (i3RPQr medt that s

me 0 . Femal es, and students wi,vbra mwbostel bkemyxed eohas
science is 6not for med.

Experiehapedspracti cal work is key to motivating studen:
the | east engaged in science. However, most students i
f Practical work was considered the most motivating asp
especially for sudWwWhes tal gearng7frofnsachoseée, pbaéot ot
work as a motivation to | earn science.

1T However, acceds tod hé&Eeddvastr ated prhetcomwmad wesk comm
as students progress through school . I n year 7, 65% r
but this percentage fell steadily by school year, suc
interactive practicals in year 11.

2 This is the Gatsby definition of good  dquality practical work  (Gatsby, 2017)

VerilanScience Educa®prdnd2Tr acker | | 8



T Among all studé®@lnit,s tihne ymeoasrts clommon form of access to

video: 49% reported watching a video of a practical a
44% watching a teacher demonstréoan i pmalc awarak3.8 % doi ng h
T 7% of studen©lsl iwarnyteead st o do more practical work than
to do more practical work was most c¢comdmnn pamarntg csatl u dve
|l east frequently, and with | ower englhgementowastci rinhe
science, who regard science as O6not for med and who w

science GCSE.

Most practical work done in groups or pairs. Most stud
school to real l'ife contexts.

T When doing practicaldl woskudewowss dedrsd in groups or p
i ndependently (38%), and rel ati veésltyylfeewa c(t2i9wh)t iuensd.er t o
T While most students (66%) said that they understood t
just following instructions, only 34% said that the t
relevance of the practical work to everyday |Iife.

I n general , engagement and aspieradiigphmess ti ni ms cti heen ceea ralnyd y
secondary school, thereafter, declining by school year

T Young peopl edi weyeamodr?z | ikely thalmB gtoucentes viids iyear s
based attractions and etlaakeendc peaxnttr @uth a$TBM 89 vwetriee sa |l sYoe ¢
more | ikely than ol der studentshéebrsewveesgdancki s, i mp
1013 students were more |ikely to value the importanc

T I'n the first three year sntosf isneccroenadsairnyg Isyc hroeojl e c tset du dsec i
pat hway: the percentage who said that they did not pl
i ncreasedfirmmyea%w i7ntywyear 9.

T Interest in a STEM career decl i dle38 2b e/fevaere n7 yaenadr y7e aan d
students were interested in a STEM career, thdtigh thi
and 702X%students in,yea&aspek2iardyl3

Students regarded science as a difficult subject and,
they were |l ess |ikely toodataite.themselves as 6good

1T Perceptions of difficulty (40%) and volume of work (3
science among studentAsnoing dLt8ans pBrceived di Btroaopgty \

di sincentive to |l earn Chemistry and Physics (40% and
di sincentive).
T When asked to compare mat hs, English and science, stu

themsel ves as good at ohat 6 ( 6 DWWy eanapge daBsgl7i shd9( 60 % i
58% in yYea)y.s ThHey haodellioawferi meddi enwere 4960 d edtt ¢ hiegnc
yeard8, 7and i nml%etahsslpercent aly® icherqedof4#8% in biolog

From yedmnds whe&n the sciences are studied separately, th
|l evels of engagement across the three individual scien
T I'n yed@rswhen science is often studied as a combined s

bottom (6th out of 901s3yb jwehcetns )s.cilenn cyeesarasr el Ost udi ed s e|
the most enjoyed science subjects(Berdsouenpbyéed) (8whi
Chemi stry was ranked between these (7th out of 11).

f Compared with the other sciences, students were more
good teacher, relevance to real |ife, getting good ma

VerilanScience Educa®prdnd2Tr acker | | 9



easier than other subjects, while chemistry was more
work. Conversely, chemistry and physics were |linked t
subject difficulty, not getting godd .marks, and findi

Most yé&lha3 sltOudents said their school offered triple sci

although it wasnoét always available to individual stud
T While most stud@&mt g aikii ngegarpshelndci ence course were col
of them would have |iked to study it if the option ha
school didnét offer it on the oecnmrwasuham, awhil abllé& %t e
personally.

T Compared with double science, studying triple science
confidence in ability inssciehoee s maom@dehtainmad taibd &1d wor
and increased knowledge and interest in STEM careers

When maki 81g6 pcohsoti ces, students wer e @0TrEeM Itihlkaenl ya tSor Edvp t
pathway. STEM subjects were most I|ikely to be studied

1T Of all oygastddents who dMé&dsmdbdecposhoi cedS,TEM % chose
subj eantds 56% chose STEM subjecb$ (ARWt Wbesmoatmprputlar
16 STEM subject choices in order wer e cnoaniphust,i nbgi ol ogy,
T About tfwoy di3n%) ofdlBean udknts who d&dcmade egodStTi&dMe non
subjects only, while 14% chose STEM subjects only. Th
did so as part of 0SaT EtM xpeadt ASvEaEymi han STEMW watrnmemr n was

evident in relation to higher education aspirations.

A fifth of students felt thatsubljegctwerteheytwartl ed twh erh
podlté subject choices.

T While 72% ¢1f3 ysadauwrdelnt s who di&dcmadeegossere happy with

choices, 20% said they would have porcfoentbriendattioont aokfe a
subjects or courses. The main barriers to choosing su
of fering the course or a failure to meet minimum grad
T When yedB b32udents were askeddl®d® acldileed, 08 hiendi Qats
they would have |Iiked to have chosen different subjec
hi ndsOfght haelsmgst half (49%Woswouldd fiavend subjects and
would have |like to study mor e, or a wider range, of s

ExperieBtEMased work experience M®Is praamrde.mi The eGOVIiRt ed
opportunities for young pedPlenwho2%ere in years 12

1T 57% of @ledarstluddent s had completed work experience, th
STEMased placement .

T A quarter (26%) reported that toheyahad wankedxper seaoau
had been unablFeort oo edvchosldad not been able to secure S°
experi,enhcael f (46%) cited the padbdaesneidc wewsp &ar ibeanrcrei.er t o

T Among students who did take part in STEM Wwerksemxperi e
and 36% had participated remot eBly3 (t4hlo% gahn ds t4uB8d¥%, n trse sipn
were particularly I|Iikely to have participated online.

VerilanScience Educa®prdnd2Tr acker | | 10



Throgearters of st ®H@nwesr & ni yetarsstred in at | east one t
although knowledge of different STEM careers was relat

T Thrdgearters (77%) were interested in at |l east one tyrpg
individual STEM areas ranging from 46% for engineerin
mat hs and computing/technology.

T Motivations for pursuing a science career focused mai
related subjects, and range of career options while b
and having alternative plans.

T Between 32% and 38 %7dlf3 tclomsd diemr eyfdedrhsemsel ves to know
amount about careers in each of science, engineering,

About half of students were interested in an engineer:i
school year. A third considered engineering as a suita

T Just under halfolgda6trudent gyearpiiessed some | evel of in
among year 7 students (55%) and | owest among year 12
T Three in ten stal®@ernB39 %)n aygears That engineering was &

someone 1di ke me

T I'nterest in engineering was raised among males, Asian
family STEM connections, and those who had undertaken
T Amongst all young Pk pwho iex yreagsed 0Oan i nterest in an
36% indicated a preference to pursue a technical or v

preference for a university route.

Twd hirds of studle3ntwerien iynetaerrsesit ed in issues related t
hi gher among femal es. One in three were interested in
T 64 of studen®ls3 iweryee airnst efrested in issues related to
was higher among females, students with many family S
the | east deprived area quintile.

T I'nterest in climate change issues by school year decr
54% in year 13) but remained stable for females with
interest across all school year s.

1T 3% of Yearst’udents were interested in a career that w
interest was higher among students 4f@t)erested in an e

Di fferences between demographic groups

There was a ofwdmrdel enadend8TERMaengagement , participation a

across several metrics

T Across &eamal®s were more interested in the school s
of femal es) anédé8coaRputing (

T Among student €13 nwlye ahasd 1Mh6 eclpoistces, mal es were mor e
choose maths, physics and computing, while females we
well as many arts and social science subajtaootnss) .amomghi
yeardolBO0Ostudents, computing and engineering were more

heal thcare was more popular among femal es.

VerilanScience Educa®prdnd2Tr acker | | 11



1T Females were much Il ess |likely than males to rate then
science {Pyeamnsd Hhysiot8) (yBagrsohOrast, there was no g
chemistry and history, and for English and biology th

T Female studen®s memtyearsl Mmore barriers to | earning sc
and were especially Iikely to say that they had been
off emal es, 31% of males), quantity of work involved (¢
interest in the subject (42% of females, 26% of mal es
to say that nothing had put them.off | earning science

T There were strong gender divides in relation to the 6
aspect of STEM careers, while knowledge and interest
gender .

T Females expressed a wider range of r easocnasr efeorr dned ng
were more | ikely than males to be discouraged by a | a
subjects, or because they |l acked confidence in their

T Across d8ardemal es were more interested in topics rel
climate change, biodiversity | oWle nsskuesdt asipneachbilfei cfaalslhyi o
cli mate changeofi sfseumwaslrees7i0ft er ested compared to 59% of

Family and especially paremipi age yoemy prfolpledtsi alduicmat
choices. However, family science connections are more
advantaged backgrounds, which perpetuates inequalities

1T Parents were cited as the most influential sources fo

f Using a specially constructed Family Science Connect.i
connections were found among students from more advan
| ow ar ea deamrdi vpaatrieonnt a | attendance at wuniversity.

T Stronger family science connections were |inked to hi
(such as science museumsdgc,urpdrctuil airp asstcii em cien aecxttirva t i e ¢
t aldep, STEM work experience, a widekergmraatger oknacwlredcges
interest in STEM careers.

T Students with stronger family science connections wer
after GCSE and t &b aassepdi rhei gthoerSTeEIMicat i on and careers. |
with stronger family science connemotdiiownatidospilayedhomo

science and were more |likely to rate their ability in
Students with an Asian background, and in some cases a
most | ikely to engage in science and STEM at school an

T Studemt syeeh3ws th a white or mixed ethnicity were most
6not f 0OBb5Weidt e and 3v0s% 2n6% eBll ack and 22% Asi an)

T Year9 .students from Asian (78%), Bl ack (66%), and mi X
than white students (58%) to say they that they would
GCSEnterest and confidence in ability in science at ¢

students from a Bl ack. or Asian background

T Tripl eecGCSEAIBEp among §ledasr wals Alsii glmerst udent s compared
white students.

T Compared with white students, Asian and Black student
andnterest in.STEM careers
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1.l ntroducti on

1.1 Background and objectives

The Science Education Tracker 2023 (SET 2023) is the t

evidence on key indicators for science engagement, edu
young people in England. Previous(SHTv2egso6weaedcdbddact.
All surveys have b¥eniaarriedmelid rytbdm oRvinb laisc .

Al t hough the surveys are part of the same series, the
have changed Dlersudurinwey series was initially commissi ot
support from the Department for Education (DfE), the R
Busi ness, Energy & I ndustri al Strategy (BEéw).whiethcom
was supported by the Royal Society, DfE, and UK Resear

For SET 2023, Wellcome provided tihes Rewal o%So0od®io¢t ¢ ywif toh
and SRetérs, Fjanse ghorlidnci pal Il nveg9triog.@&tber Rtoo all e &b cti leitsyy e st
a delivery partner shi pdwa th nsgncginanle erreexspegatriKciladev i sor y
Grouwmrs estabbi phediedesi ght and guwirdgreceof albbl ¢y hignhei nf or n
resear ch i nstrreumeemstusngenyd data and an early draft of thi
of the Advisompr Gsedop

Professor Ulrike (Chair, Royal Society ,Education C

(Chair) and Director, |l saac Newton I nsti

Professor Louise [Karl Mannheim Chair of SbCl md toigtyl
Education

Dr James FBRS scoe Crick larsd i Mamkker , Royal Soci ety

Ms Nan Davi es Head of Culture andWsbticemg Tr an

Mr Dani el Evans Assi stantM®dDti hecdmd Sci en cDee pGurrtrmeg
for Education

MsSami Kiad d(iferrom Ju|lHead of Computing and Science, D

2023)
Mr Peter Finegold|Head of Policy, EdRcwdli 00 aindt Sk
Dr Hilary Leevers|Chief Ex&ogiineeyi ngUK

Dr Ol ga Masl ovskalAssoci at e iPr oSuersvseoyr Research and
University of Southampton

Dr Claudi alD&embed{(Head of ReExgdrmehe,ri ngUK

20 3dMar c2h0 2 3)

Ms Becca Goofrhr i(l
2023)

Ms Michaela O8Con|Head of Work, EduE&tRiCon and Ski |l
Mr Char |l 6OBETr acy Seni or Adviser, Llenasrtnii tnugt ea nodf SHhi yi
Mr Ant hony WhitnelHead of Public EngagenbeenptarwinmehntR
Science, l&andeabhnohogy

Under agheement est ahki RbgdlwigtBhogebhgeri agB8KT Project Te
creamd oversademr ibrycitpal | Tnhvee sS d cgiaettor6 s Seni dra vk al iMoy t Aadgw
was the Projercespamsaiglkelre f or poojewdrnsciegshatpdorMsAadi by
Kwan, Programme ICooparmEalglteleeri ngUK&s CEO had oversight
wor k, which was |l ed by dads=ei HMadle e pNicREestetajrgcBhe,s ear ¢ h
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Of fiEmgi neediedgWhe procureméhtropgbcassch Verian was co
manaegdt he contract with Verian.

The SET 2023 survey covered 7091235 6 ndtsutadteet ssc¢ moslchoddtr g
Engl amhdi,c h r e par essaemmptise of c¢. 1, 000 students per school vy
survey designh®8oSEET2RQ69survey was smaller in scale a
year 81310

Al t hough many existing questions were retained to allo
SET 2023 survey content was adapted to allow for chang
since the || assntd stuo veedydr ess some more specific policy re

and EngineeringUK. The key differences détlwevsn SET 202

T While many tracking questions still focused on O&6sci el
qguestions to allow separate analysis of the separate
engi neanidngiat hemati cs) .

T More differentiation of the different components of
T An expanded focus on practical science in school s

T A new module on knowledge and attitudeds towards engil
T A new module on interest in climate change.

T New questions on trust in information sources about ¢
f An increased focus on vocational STEM pat hways.

As in previous SET surveys, all survey data were coll e
was branded the Pathways Survey in all correspondence

1.2 I mpact o0dl9t pan@deWwil on ti me ¢tr

Al t hough t 819 GQGwldbemi ¢ was not a specific focus of the
view observed changes between SET 2019 and SET 2023 in
educational disrupti on edxupreirnige ntcheed sbcyh osotlu dleonctksd o wns t ha
bet ween April 2020 and March 2021, the further disrupt
202022 academic year when schools were focusing on hel
were replaced by teanlded lvg®s e sismmpeanctt s beyohhle tihimpact of

the pandemic on survey trends is discussed within the
broader insights relating to this covered in the Execu
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 met hodol ogy

Further information about the survey background and me

TechnicalwiRiephlrwi | | bien p2u0bZl4h & hleely det ai l s are summar.i

T The sample was a random sample of yduhagg@ddble in s
attendinffuetdatdeeducation in Engl and. I't was drawn f
Pupi l Dat abtane (KMRD)Y ndi vi dual i sedFdlelacwieng Retcroa tdi f(il
the sample frame by key variables such as @Yender, s
guartiles and establishment type, a systematic samp
based on a target achieved samepltesshael ofedr 000 int

T AI'l sampled individuals were sent a letter inviting
contact approach for young people varied depending

f Young people aged 16 or over were written to di
consent .

T For
were asked to hand over the survey invitation |
them to take part.

f For children aged under 13, an additi d8eéfbrkevélke
selected child could access the survey online,
consent survey to confirm that they were happy

T Respondents were asked questions about a range of t
science educati @n,amtaldeitrhefiut lartd i t udt ed att ewWarchs e2TEM
guestions were tailored to suit students of differe

S €

c |
ro
d:
c |
I
el

1
0|
re

young peopllbe, aagleld clor respondence was directed

et

(o)
p a
fo
0|

\Y
n i

T The average interview |l ength was approximately 20 mi |

T Al guestions about experiences at Srhlowyl 2023 ag celdo a
which respondents had recently completed.

T Respondents could complete the survey on any online
and mobile phones. AlIl new questions were cognitive
admi ni stration.

T A total2H6 respondents completed the survey between
representing an over alsl] response rate of 47%

T This response rate was achieved after sending an in
Later reminders were targeted at groups with the I o
representativeness of the sample. The paccpuleavteido s amm
range of demographic variabl es.

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 dbased learning in England, maintained by
the Education & Skills Funding Agency (an executive agency of the Department for Education)

8 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 I nterpretation of the data iIn

|l nterpretation of changes over ti me

The SET survey seri essecotnisamnsals sodr tehyrseei cr2o0ls6, 2019 ar

degree of repetitionCohfangessbiven ¢omeerite. g. recorded i
decr eaisrecdci)cate changes between the time points correspc
as surveys were not conducted in the intervening years

t@ascertain whether these changes are part of a continu
interval 001%,.02021B% @®2023P)16 We are only able to detect
time points that correspond with matching questions in

Linkimgysuesponses to administrative de
Al | respondents were asked their permission for admini

their surve6w zravywemper mM ssion for their data to be 1link
included (amongst other data):

T eligibility status for free school meal s;

T whether English is the young personds first | anguage,;
T speci al educational needs (SEN) status;

T academic results fréadmykeosylagttade 2 and

Thed%l of respondents who did not consent to data |linkag
abowtual i fications achieved to cover some of the items
NPD.

Due tdoelaay in recetlptnkoefd atdhacl JNgPDBIPD dosvenreadd h t hi s repor

and wil|l repoantedpanate paper, to be published at a | a
Gender
Al'l analysis by gender is based on a comparison of mal

students who identifnglild)awpsorkeedaatwawl udbmgablup is inc
analysis througdowawudept heherproedul ts are compared by gen«
shown for males vs females

Throughout this report, female st-l8ecexgramecamdl @gnt edst aode
6femal esd and émal es®6. This shorthand ensures a more ¢
6girlsd and 6boys6, are normally afiglied only to young

Et hnicity

Where analysis by ethnicity has been conducted, we hav
four subgroup categories: white, mixed, Asian and Bl ac
(defined as O6Arab or anHo wevheerr, etthhenibca sga omnip1585f bn t at al

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 819 pandemic . Key stage 4 data were only available for young people
who had already completed GCSEexams. These were primarily young people in years 12 and 13.
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was too small to allow any detailed analysis where the

small er than the Tthoa ad otshaemrpd egrsdawpe .has t hereff pureedeen
Soci al di sadvantage

There are significant challenges to asking young peopl
socdkkeoonomic Igmotulpi.s regxorme, Dtetpe i vati on Affecting Child

gui nPwées wsed proxy for f amiHBnt iitnlceonmeentl etveelfsr ee school
used as a further measure of disadvantage once these |
survey responses to administrative datad above).

Reporting conventions

Al | di fferences commented on in this reperemtadevet atoifs
conf i d&ncAd | percentages reported and fweiegthita@agomeoamaccou
In s ome friagtuhreers ,t han showing comparisons for all/l groups,

hi ghl i;ghftord exampl e, the Figure may onihatshdhwansal ¢ct ed
compari sons.

Where percentages do not sum to 100 per cent or to net
rounding or (ii) questions which allow multiple answer

Respondents were able to refuse to answer any question
knowé and OPr efrers pomts etso agaeyd ncluded in the base for a
where otherwise specified.

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

lowdi ncome househol ds. Respondent sd addresses have been groupe
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) 8 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.

VerilanScience Educa®prdnd2Tr acker | | 17



2.Scl ence oaltasgdreodnme

This chapter considers the | evel of engagement that vyo
formal c¢classroom setting, for example by vidrséltdtnegd sci e
resources otnHhricmmgh saawmrdi ng the role of science within the
includes new measures on science identity and the exte
sources of science news and information. Findiege®e ar e
relevant .

Key findings

Changoevser ti me

Visits to some science attractions decreased between 2019 and 2023 . Young people in
years 7813 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  drelated 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 7 813 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 10 813), while the percentage who agreed that science is important for society in
general increased from 5 4% to 57%.

2023 findings

As in SET2016 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 peopl ebd
was based on people they knew in science drelated 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 7 d13s 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 dcurricular 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 drelated attractions was related to ethnicity and disadvantage. 47%
of year 7 813s had visited a science dbased attraction and 48% an arts or cultural attraction

or event in the past year. Attendance at science dbased 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  dbased attractions, they were less

likely than white students to visit arts or cultural attractions.

VerilanScience Educa®prdnd2Tr acker | | 18



43% of students in years 7 013 had taken part in STEM odrelated extra dcurricular activities
through their school. This included STEM&based careers activities (17%), talks with an external
speaker (15%) and school clubs (12%). While only 8% of students had taken part in a STEM o}
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 subijects.

Only one in ten young people inyears 7 813 were classified as having a strong science

identity while a third f el tThetrdmaindersera irdenestedinwa s 6
science, but didndt make a special effort to Kk
white or mixed ethnicity were most I|ikely to c

- w v
nw T -
® S5 O

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 7 913 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 atleast 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 7 813s 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 &9
were more likely than students in years 10 813 to have visited science dbased attractions,

taken part in STEM orelated extra dcurricular activities, and to get involved in creation of

computer &based content such as games, websites etc. Years 7 89 were also more likely to

see science as important to their everyday life, although years 10 013 students were more
likely to value the importance  of science for society in general.

2.ont ext

Engagement with mmtienky Happen within the classroom en
several ways in which young people can connect with sc
connections cascihentpi fbiud Ildit eracy, make science feel mc
and help young people to better umdelrastahddcaheedi vypp i |

n recent years, the concept of O6science capitald has
ndividuals, including young people, engage with scien
oncept is an attempt to provi de tiincsiipgahtte iinnt oa nwdh ye nsgoargee
cience while others do not. The science capital me asu
eamurrently based at UCLRZt¢tompiitsaee 9évE&daladi mensi ons
ncapsul ate the ways that young people can feel ©&conne
hapter we explore some of those dimensions, including

o o —+~n o — —

12 https://www.ucl.ac.uk/ioe/departments dand dcentres/departments/education dpractice _dand d
society/science dcapital dresearch
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nce attractions and science medidguyrriamilay schewont
ities; science identity; and whether young peopl e
eir everyday 1ife.

y background in particular is hugely influenti al
ce and throughout this report we repeatedly find
spirations in science and haeiihgné$amol ycimember anw

al channels continue to be an i mportant source of
d e ,esscpheocoilal | y as the use of soci al media is now al
e. According tdatae¢t®Ohto®df c@®®B)of t ho2t7abedela
I media profile, and more specifi csaulrlyByEIh&) 22A9 P
t% aotfo338g6e &l ds sel ected social medew asi anmafncsol
rch,fiandimgs e which is |likely to have increased s
ase the potential for engaging wi t hs oycoiuanl g anpesdoipal e
a risk of confusobnexampkné sadif ogmianf onmati on spr
e deniers or people who oppose vaccination. I'n or

SET 2023 survey included nmenvwg ueeosptlieontsr ussn hdaw frneu celn

ce information.

rns of engagement with science by demographic sub
tant to monitor. The SET 2019 survey found that vy
rounds were |l ess |likely to havehavterdgdgsedi whth
ce outside of school through other channels, and
al patterns stil/l hol d.

2. Ramily Science and STEM connect.i

n
r
I

u

- S 0w — o —T o

o

Howev
det ai
Moot e
6 TEMO
futur
t echn

To he
Sci en

ts and wider family networks can be highly influe
ati ons.stTlhhkky A(SArl RHEeSre setta halli.s,h ed 1a3)cl ear associati o
of O6science capitaldd in the family and childreno
des family science skillknowhow!| pdgp! énednagtsiead € h € €
and opportunities to talk about sci encteypoeust soifde
ct icoamn hel p young people better engage with and wur
, as wel | as the careers and pathways | inked to t

Il p measure and explain variation in family connec
ction Index (FSClI) was developed for SET 2016, ba
n 2019 the FSCI was expanded to i6h&)] uaredyausnigmiplea
re was used in SET 2023.

er , compared with previous surveys in the SET ser
l ed qu®BEMOInse.ontechnol ogy, engineering and mat hs
€R0gxpl ored the extent to which science capital
di sciplines and concluded that, while it strongl
e study waasspinroatt isotnrso,ngilty rel ated to attitudes and

ol ogy.

p take account of this variation, a secondd FSCI
e

I
c index continues to measure familysgrcviems20 1c6onn
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and 291whil e 03 hEMFiSCdex i s an adaptation of the origin
family connections to engineering, computinghennd tech
|l ooking at differences in survey /melE&dunrneesc thiyo nlse v eMle ohfav
used the most appropriate measure depending on the foc
These i ndicooensstweurcd ed by scoring and combining response
FS689cience was built from questions which covered wheth
they can talk to about science issues outside of schoo
family members who work in science aome ntpud sctiincens FBSUWCtl _aSc
in two additional questions on whether the young perso
engineering and technol oggti dimeofdetlaé d @edt wonisndi ces is

Appendi x B.

I n summary, this provides two classifications as follo
percenttdgstudents with many connections given the expa
members working across all STEM areas:

FSCI_Science

Low score 9 no science connections  d score of 0 (24% of respondents);
Medium score & score of 1 83 (58% of respondents);
High score & many science connections 0 score of 4 06 (18% of respondents).

FSCI_STEM

Low score 0 no STEM connections 0 score of 0 (14% of respondents)
Medium score & score of 1 83 (61% of respondents)
High score 8 many STEM connections 0 score of 4 86 (25% of respondents)

Figure 2.1 shows the results for thedStheaseequaeadekonadt
overaldScF8€6cte. This shows that near !l y hall3f d(iddé %)o to fk nyoow
anyone in a medical or scientific job that they coul d
57% did not have a family member working in a medical
working in a scienti f(iccl%)oldi;d amaodt acboonusti dhearl ft hat t heir
in scieneecenhafgpyoung people who did not have any of t

connections (i.e. were assigned the | owest FSCI score)
I't is also evident frodm WwWegeremoRellt hatyytarsd@ay they h
compared witth3yeaThil® i s mahnkphedenvoafg eypdds WwWho sai d th
had at | ast one parent interested in science, although
likely to say that they had family members wor kidng i n
9s are more involvedatinon heauri cdhit idse eaddarcly years, f ol
homewor kl birng aabout their school day, and tdhhesefdore shc
science; gtrhoivsmaygel so hold a broader interpretation of

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 2.1: Constituents of Family Science Connections Index 0 Science (2023)

% of all students in years 7-13

No. of people known with ~ Parental interest in Family member working Family member working Family Science Connections
medical or scientific job  science* in medicine in science Index (FSCI - Science)
a5+ u Parent m Parent
eople = Both 21 » High (many
peop
parents family
conhnections)
m3or4
people . .
= one " member " ember .
parent not ! not ' L4 = Medium
(some family
=1or2 parent parent connections)
people
» Neither = No-one / = No-one /
“No/ parelnt,' Don't Don't u Low (no
Don't Eon t know know family
know now 28 connections)
24 20
Y713 ¥7-13 Y7-13 Y7-13 Y713 Y79 Y10-13
Apart from your doctor, do you know anyone with a medical or science drelated 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  dScience): combining
responses to these three questions

Not e: 6Not a

Bases: All year 7 813s (7,256); all year 7 89s (3,077); allyear 1061 3 s ( 4 9)
fo he dParental in

, 17
have been excluded from the base r ot

Figure 2.2 similarly charts 08M0EMcheaxthiet d eviot aplaln tt 3§ omfs tt
this distincdScfireoinmetawwee FtShGl addi ti onal inclusion of mea
connections in the fields of emgegipmoeadreidnadh &(adntn% yo fmeymbuenrg
working in this area); and croenpattiedalbmdaimegd hnmémpggr (Wwa
in this area). The findings by age group, with young p
connectarogiismi | ar to findings for the FCSI _Science i ndex
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Figure 2.2: Constituents of Family Science Connections Index 0 STEM (2023)

% of all students in years 7-13

No. of people known with  Parental inferest in Family member working Family member working ~Family member working in Family memberworking in ~ Family STEM Connections
medical or scientific job  science” in medicine in science engineering computing or technology Index (FSCI - STEM)
| 5 | 5+ = Parent = Parent » Parent 13 = Parent
people = Both n u High (many
parents family
connections)
=3ord4
people = Family = Family = Family = Family
= One member, member, member, member, .
parent not not not not = Medium
famil
wlor2 parent parent parent parent gi?]".:zcﬁ;:.g
people
Neither g"’?t”e / gO*QHE ! No-one / go—qne I
No / parent / on on't Don't on't
Don't Dont know know know know " If;a%”’";m
know know connections)
¥7-13 ' Y7.13 ' ¥7-13 Y713 ¥7-13 Y713 Y743 Y70 Y1013
Apart from your doctor, do you know anyone with a medical or science drelated 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 o}
STEM: combining responses to these three questions

Bases: All year 7 813s (7,256); all year 7 89s (3,077); all year 10 613s (4,179)

NB: ©O6Not applicabled responses have been excluded fro
results.
Consistent with SET 2019, family science connections w

of young peopl e.

Across dle8aroverall 24% of young peopl e hadhdyalckw amSCl _
family science connections. An absence of family scien
represented among young people from the following grou
T More di sadvantaged families: 31% of young people |ivi

declining through the quintiles to only 16% of those

T Without a parent who had been to university: 013% com

educated parent.
T White students: 26% compared with 18%, 20% and 21% f

backgrounds respectivel y.

Conversely, having many family science connections (18

in the following groups @f3:young people in years 7

1T More advantaged families: 24% in the | east deprived
deprived quintile.

T With a udeidweragietdy parent: 28% compared with 9% withou

T Black and Asian st ugdreenstpse.c tRiévwtplayneld 2®i%t h 16 % of whit e

Similar patterns emerge in relation dlot mawmbplrert todr & aimg ||
variation by ethnicity.
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2.3 Science attractions outside sc

Consistent with 2019, $lo3u nnge rpee oapslkee di nwhyeetahresr ,7 i n t he | a
had viasirtaendgaet taofacti ons rel ated both to science and the
could include trips with family or fréradstnagked /ngr vwistih
to most attractions remained | argely unchanged since 2
percentages of youwrngapenml ¢ heyshad madeci encearfdestival
attending a science |l ecture (see Figure 2.3).

Overall, based on the items bhclyadedad/nvitshiet eqdi eas tsicoingn c
base attraction or event abnads e4d8 % thtarda cvtiiso nt eodr aenv eanrtt.s

o

As
of
sci
you
goi
t he

SET 20d9ed wat tdd adtei ons wer e t 6beasneods tatptorpaucitairons,c iw
|l young people visiting a zoo or aquarium in the
ce attraction such as a museum or planetarium in
er studed®d swdrne ymeoarres I7i kel y to visit psericeenrctea guest r ¢
to both of these attractions cotBpafmfbkdst wasl densses
asee wexdhepgthi on of science talksidl3aanens®wdadbyy o &r o f

OoOQ Q S — O

I ncludidthgseaedtattractions in the question allows for a
scienme.SET n2023%, tdhree young people (33%) had attended
mont hs, andea ceinmiad3ge¥%) phad visited another type of muse
Compared witdhaseiderervents, there was much | ess variatio

ardbased events by school year, with attendance remaini

S O cC

Figure 2.3: Visits to science and arts attractions in the last 12 months among all
students in years 7 913 (2023)

% of students who have attended attractions in the past year

...
I
-
F.

Zoo or aquarium

Science museum/attraction/planetarium

Years 7-13: 17% in 2019

Years 7-13: 11% in 2019

Science festival, fair or event

Science talk / lecture out of school

Other science event/activity

47

ANY SCIENCE ATTRACTION/EVENT ]

mY7-13
mY7-9

Theatre or play =Y10-13

Another type of museum or art gallery

ANY ARTS ATTRACTION/EVENT

Which of these have you been to in the last 12 months? (SciVisit)
Bases: All years 7613 (7,255), all years 7 89 (3,076), all years 10 813 (4,179)
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Figure 2.4 compares t he deetntogmdagprhd ec daarsieaiteadcterianct i ons
ardbased attractions in the past year.

Focusing fierrsctenotmahgpehbagd visited at obesetl anteastiencein

past year, attendance was higher among young people fr
1 Those living in the |l east deprived | DACI quintile
1 Those with th8THB®dostn e catmidnys

i Those whose parent(s). attended university

i Students |living in rural areas and in the East of E
On the other hand, pabfbtascedpaatcitoinviitni essciwanscel ower among
groups to the above and was also notably | ow among Bl a
The sddemographic di f f é&raesnecde satftorra catritosns wer e similar, v
among students fr om $ hBdblnineesc twiotnhs , manwidg chu @a tuend vpearse rnty,
who |Iive in more affluent areas and rural areas.
However, there were also some different patterns of at
For sbhassed attractions, there was a much wider gender g
attend, and attendance was also higher among students
backgrounds, and notably | ower among studentshérom Asi
regi onal pattern was ®&laswedigdretriemitpatwiidarh hirgmest i n tt

North East.
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Figure 2.4: Visits by year 7 813 students in last 12 months to science attractions
and arts/cultural attractions by demographic subgroups (2023)

Attending science attractions % Attending arts/cultural attractions

All Year 7-13s

Males
Females

White
Mixed

Asian
Black

()
~

=H
‘ ‘ \I

Least deprived quintile
Most deprived quintile

(3]

Many | FSCI-STEM
None | connections

Graduate parent(s)
Non-graduate parent(s)

Urban
Rural

North East
North West
Yorks & Humberside
East Midlands
West Midlands
East
London
South East
South West

! N w!
I I
S S

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

Bases: All years 7813 (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 ASTEMconnections ( 960),
Many FSCI8STEMconnections ( 1,898); Graduate Parent(s) (3,536), Non dgraduate 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 Bexutrrrai cul ar STEM i1 nvol veme

nt

Young peopl edli3n weear ssked about t he Bcrurprairctuildnias &dli EoM i
activities through their school dostngommenpaevi ousies
at |l east 10% had participated in, were a careaseasdfair
future pathways (17%), an external talk from someone
(12%) and competiti,6B% HaOo%)akOmepatt in at | eadst

based activities.

The results, when analysed by family STEM conne

cti

and take up. For example, 17% of youdbgsmpaopglag etead

school, but this ranges from 10% of people with

guestion as shown ineFicegmwntmg2p &qgplasmmdwhdehgpd t ak
of these activitiomgswastddemltes dmom families wi

compared with those with no family science connecti

no

en
t h

Figure 2.5: Engagement in STEM dbased extra dcurricular activities through school
among students in years 7 9613 (2023)

4342

% of year 7-13 students who have taken part in activities during the past school year

ol il il el o e

Careers fair at Talk at school School club  Competition School visit to Special project Project ANY OF
school (not teacher) company or outside lesson working with THESE
organisation time STEM
specialist

26

mAll years 7-13 m No family STEM connections m Some family STEM connections ® Many family STEM connections

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 7813 (7,256), No FSCISSTEM connections (959), Some FSCI 8STEM connections (4,398), Many
FSCBSTEM connections (1,898)

NB. Some answer codes are hidden due to low response

Participat dboans eidn &SaitreMi cul ar activities also var

i ed

one

ons
tf &k

n

w

a

fam
many family STEM connections. This pattern is repeated
part
many

by

l evel of interest in a STEM c@r evemoer Byl ialgel, y st adeat s
in almost all the activities dlB,campardi8@®omft dhthaas é ni 1y
participated in at |l east one of tdl8se Stoampartesd iwi Lhnd®
more | ikely than in other regions to have participated

compared with 43% overall).
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There was also a | ink betdbeaesredparcttii ovii g ateisoranid
career. Of those who had t aéberm epdaratctiinvianyesofi
interestedibased BAEBMer compared with 69% who
activities.

The study also measured the impact of these a
Figure 2.6 below). For each activity particip

nleVvEM of
nt hFe g EM
had not p

ctivities
ated in,

had encouraged them to carry onsdieammneé ngesgiimae&€rri, N g 0anm

(STEM), whether it had put them off, or made

Two activities stood out in terms of helping
those who had worked with a STEM specialist a
project said this had encourageddbtalsem Soab¢arct

no differ

to encour
nd 55% of
¥.oMowkewe

although these activities appeared toebeenmpgéestfakemor

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

Figure 2.6: Extent to which extra dcurricular activities have helped encourage
young people in years 7 313 to carry on learning science, computer science,
engineering and maths (2023)

% of students who have taken part in activities during the past school year

m Encouraged me
to carry on
studying

®m Made no
difference

m Put me off
carrying on
studying
Don't know

Project  Special project School club  School visit to Competition Talk at school EPQ Careers fair at
working with outside lesson company or (not teacher)  (Extended school
STEM time organisation Project
specialist Qualification)
Which of the following statements comes closest to yc

Bases: All years 7813 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
Howevarnew question, t akernesferaoont ht h(eArADPRIZRES wdédtso i ncl ud
measure the extent to which young people might be cons
science or whether they regarded science as 6not for m
referred to as O6science identityao.
Overall, one in &e8n stu%)endfs ywemdrd # hat they took an act
seeking out science news and events, 54% said they wer
effort to stay informed, while 32% considered that sci
of engagement with science outside of the classroom, t
mal es when compared to females, and those from white e
from other ethnic Jrdoups (see Figure
Figure 2.7: Young peopleds relationship
demographic groups; all students inyears 7 613 (2023)
% of all students in years 7-13
m Actively seek out science news, events, activities or entertainment
u Interested in science but don't make special effort to keep informed
m Science is not for me
10 12 9
7 7
55 53 53 59 57
£ 36 35 = 30
All Male Female White Black Asian Mixed
students
Gender Ethnicity
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 t obRr0edf ears mHdto ntéd skaywdw dn atn di nc |
I n general, male students and students from an Asian o
report having a relationshippertbnwapecoasi demwear ¢ dlay,
science is 6not for med was higher among females compa
and among white students (35%) and students from a mix

with Black (26%) and Asian staddnesh(oR2M)y dThébsergrode
patterns in relation to ontliwiet lhangdc imendd ea (esnegea gseametni on
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2.6 Engagement with science Vvia me

The study measured the extent to which young people en
medi a and digital channels. Due to changes in question
with findings from previous surveiyngyseears. Figure 2.8 d
Focusi ng ernc arhteahgne have engaged with each channel at | e
most common forms of interaction were seeing or readin
programmes of documentaries about sciencer(i?gtdo) aaomd a e
book (24%). Around one in ten young people had |listene
science or designibdasaedt eclemaeli oy (computer game, bl og,

on a monthly basis (both 9%).

Figure 2.8: Engagement with science through media and digital channels in the
last 12 months among years 7 913 (2023)

% of students in years 7-13 % engaged

in past
Not at all/Don't know  m Once or twice in past year ®A few times in pastyear  m At least monthly  mAt least fornightly month
Saw or read about science online 8 43 63
Watched a programme or
documentary about science on TV or 27
streaming site
Read about science in a book, 24
newspaper, or magazine
Created your own computer game, 9
blog, website, or animation
Listened to a podcast or radio 9
programme about science
Attended an online science talk,
webinar or an online museum 3
activity about science
In the past 12 months, how often, if at all, have you done the following outside of school? (SciMediaA oF)

Base: All years 7 613 (7,256)
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There was variation in engagement with these resources
Figureéi 2pBays the demographic variation for two of the:
t heerpcentwhgoe have engaged in these activities at | east

This shows that the tendency to read science in a book
among students from a Black or Asian background (72% a
overall) while engagemneagsedvi a ht it eicthin®d owys hi gdder for
(49% compared withdla33d%and weaosmbbe common among mal e

compared with 30% of female students), and students fr
(390% compared with 33% of whwitdee rs ttuhdeenmetss )iwr iTihhiiss nmierproor
indicate stronger interest in computing and technology

Figure 2.9: Percentage of years 7 813 who had 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)

% of students who have read about science in a book,

R % of students who have created their own compuler
newspaper, or magazine in the past year

game, blog, website or animation in the past year

All Year 7-13s

Year 7-9

Year 10-13

Males
Gender
Females

White

Ethnicity Black

Asian

Mixed

I
-~
L]

In the past 12 months, how often, if at all, have you done the following outside of school? (SciMediaA oF)
Bases: All years 7813 (7,256), All years 7 89 (3,077), All years 10 013 (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

Anot her new measure introduced to the study in 2023 ex
had in diifffemrmatti on sources about sciencercEingwahgee 2. 10)
trusted sources completely or dcau agrrteearts doefaly o umog ep & chpalne
trusted healthcare professional s, whitlreus6t9 %vetrreu sotbesde rsvce

friends and family (34%), the UK government (30%), TV

Figure 2.10: Extent to which students in years 7 913 trust different

% sources trust

sources of information about science (2023) completely or a
great deal
Don'tknow mNotatall m=Verylittle mSomewhat mAgreatdeal mCompletely ‘
ero?:]i‘.tgigi':Is 23 16 46 31 m
Scientists g ! 21 41 28 69
Friends and family 4 14 45 24 10 34
UK government 10 16 40 23 7 30
TV news 7 18 50 18 3 22
Social media 14 39 32 8 4 12

To what extent, if at all, do you trust information about science from each of the following sources?
(TrustSciAdH)
Base: All years 7 813 (7,256)
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Levels of trust in these sources vari edOtblye rn stodlcaégmal of f

medi a, young people with many family science connectio
compared to those with no such connections. This is pa
professionals (64% of students wish hbdemamioimpl etieéygcer
deal compared to 8mé&nhémthpsseciwehbe connections) with
trustciiemti sts (58% wew3 7168 nds 27%) (Figure 2.11).
Figure 2.11: Level of trust amongst year 7813 students in sources of information
about science by Family Science Connections Index (FSCI dScience) (2023)
% of students in years 7-13
® Trust completely or a great deal
Health.care Scientists Friends. and UK TV news Social media
professionals family government
87
77 77
|H‘ HHl HHH HHH HHH Bme
All INone.Manyl All ‘None‘Many. All INone.Manyl | All ‘None‘ManyI I All INone.Many‘ | All ‘NonelMany
Family science Family science Family science Family science Family science Family science
connections connections connections connections connections connections
To what extent, if at all, do you trust information about science from each of the following sources?
(TrustSciAdH)
Bases: All years 7613 (7,256), No FSCIldScience connections (1,667), Many FSCI  dScience (1,320)
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2.18mportance of science in everyda

Maintaining engagement with science outside of the <cl a
young people and an increacséecdnzwarcamede afsellown soci et
careers.

Buil ding on simil a20 #%esutnigo mse ogd keédld3niwvee @r asked how muc
they agreed or disagreed that science is important for
society in general

In SET 2023, 45% agreed that understanding science was

42% that it was important to them in their everyday |
had wider relevance and was | @mporcomparfiossromn oxcfi etthye ida tge
and 2023 points to an increase in the percentage of yo

relevant to their future career (42% vs (4B %) uraen d2.tlo2)s.o

Figure 2.12: Extent to wh©olc3h aygbruegndgafp e opl
understanding science is IimporR2®&Rt3)i n di

% of students in years 7-13

Understanding science is important Understanding science is important Understanding science is important
for me in my future career for me in my everyday life for society in general

42 m Agree
m Neither agree
nor disagree
27
m Disagree
25
Don't know
2019 2023 2019 2023 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)

14 Whilst a similar question was asked in 2016, results are not directly comparable.
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Breaking down theeserfghRdgpge Dyl1l3 indicates that the ol
between 2019 and 2023 in the percentage who agreed tha
for a future career was dridlednshwdemtisnaowhoasagrieredyavar h

43%). Howeviemrgrdaesed propensity to feel that science wze
was observed across both age categories. Levels of agr
i mportant for everyday | ife appear to havestemdainnesd i mo
year 831 0were more |ikely to disagree with this statemen

Figure 2.13: Extent to wvwihihah wouwreg sgangli

I mportant in different contexts by year
Understanding science is important Understanding science is important Understanding science is important
for me in my future career for me in my everyday life for society in general
42 43 54
iy Years 7-9
36 30
20 18 1
38 40 41
27 31 33 Years 10-13
31 26 22
2019 2023 2019 2023 2019 2023

mDon'tknow mDisagree mNeither agree nor disagree = Agree

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 789 2023 (3,077), 2019 Sample A (1,153); Years 10 813 2023 (4,179), 2019 Sample A (1,997)
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As with several other measures of science engagement o
there were dif fpererdesedi " mploet ance of science by diffe
response to all three statements about the i mportance
more inclined to agree than white studed@trtasc,ce and in eac
backgrounds fell somewhere in between (see Figure 2.14
Over half of Asian and Black students (59% and 54% res
science was i mportant for a future career, compared to
percentodgevhi te students (38%) agreed that wunderstandin
everyday | ife, again below the agreement | evels of Bl a

FigureeEXtdnrmtt to which youmph3 pagmpdati n ye
understanding science is iIimportant in di

% of all students in years 7-13 who agree with each statement

Understanding science is Understanding science is Understanding science is
important for me in my important for me in my important for society in
future career everyday life general
White Black Asian Mixed White Black Asian Mixed White Black Asian Mixed

How much do you agree or disagree with the following: Understanding science is important for me in my
future career. (SciUse_1 &3)
Bases: All students (7,256), White (5,115), Mixed (450), Asian (935), Black (487)
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3. Atti tudes towards | ea
compar ed wiutbh eoctthser

This chapter explores studentsd interest, edgagement,
comparable questions asked about other school subjects
extent to which attitudes towards | earning science are

more generic set of attitudes ameovacdmparcddowWwi SUbFETt B0
2019 where applicabl e.

Key findings

Changoevser ti me

Between 2019 and 2023, level s of interest in science at school decreased. Among year 7 d9s,
overall interest in science fell from 76% to 71%, while among year 10 013s 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 o}
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 821, and it is possible that this change could be a
pandemic drelated cohort effect, with younger students less prepared for secondary school

than older cohorts who transitioned schools before the pandemic.

In years 7 89, 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 interestamong  males
rose between 2019 and 2023 but fell amongst females . The net effect of this is that, while
there was no year 7 89 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 d9 were less confident in their abilities across

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

were 6goodd at di fferent subjects including mat s, E
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

I'n yed®rsdeésign and technol ogy fwashet ma@ nmo sstu bg cepculsarr ai
Science was ranked about midway, and bel ow maths and
and | anguages occupied the bottom three rankings.
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I'n yedY3, 1Wi ol ogy was the most enjoyed and physics t
subj8ctbl ogy was ranked 3rd, chemistry 7th and physic
rankings were the ®amei ah compeai sg7ranked 10th out

I'n yed®rscbdbmputing was the second most popul ar subjec
popul ar subjecktnftohi § eangé¢ egroup mal es al so ranked ma
than females although the gender geé&lBs ,wdreanad mal rern.k e
bi ology a |little higher than males (a ranking of 3 v
ranked phhiygshieecrs t han females (a ranking of 5 vs a ranik

Compared with maths and English, students were ess
at scilemcyedran®dl3d0 students were most | ikely to rate
maths (61% and 57% respectively) and English (6%, 5
|l evel sobefl i ®dl i n science: 49% felt the9y, wame igmogeats

1013 tprirsentragged from 40% in physics to 48% in biol

Females were much | ess |ikely than males to thia2k of
computing, sci®@naegpbysarcs PBYeByscdOtrast, there was
gender gap for chemistry and history, and for E1glis

rever sed.

cross all school year s, interest and wemdi dencz 1in

enelrgironger amondf)soonu dae nBlsack or Agiwint tbasctkrgorog nd,
amily sciendeéewhetdwatrukdsi,ed tripl e &Ilc3perncehdq)ybtkiaves 10

n London and mor é nafcfolnt e mtst ar e érsedeorrttse dwhda fsfealcfutl t i e
O emotions, concentration, behaviour or soci al skil
ate themselves as 6gooddé at science subjects.

There was a strong association between pAarces sveddl labi
school years, students who rated thedé®s)elovresi nast hdego od
separate scient@2y éypmnessé&@ much higher | evels »>f in
subject. FoxWexfamptl eden s who yreaatresd 7t hemsel ves as goc
were interested in sZ%ewkhe camepdrekdemopel aes as Inot
science

3.0ont ext

As explored | ater in Chapter 4, pupilsd strongest moti
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 (6science can be
concern about the volume of work (6there is a |lot to I

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 0i

c | ar orwauidg 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 pointtoa wide gender divide in self  dperceived ability.
Evidence noted in Chapter 4 indicates that across years 7 09 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
COVID 819 pandemic disruption to school education within the three years preceding the SET 2023
survey. Survey evidence from SET 2023suggests that the pandemic may have negatively affected

levels of interest and self dperception 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.Enj oyment of science

Enj oyment of science compared with

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:

1 Students in years 7 89 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 t

1 Students in years 10 613 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.

1 Inyears 7089, 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.

1 Inyears 100813, 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:

1 Maths and English were ranked above science subjects at both school stages, and were
ranked highest in years 10 913.

1 Computing, geography and languages occupied the bottom three rankings for both school
stages.

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

There were also some differences by school stage:

1 Design & technology and art were the most popular subjects in years 7 89, though these were
ranked lower in years 10 813.

1 Inyears 10013, 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 89) and art and design & technology (for years 10 013). 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.

FigureMeadanlenjoyment ran®i figeyastunger 8J9173¢
(key stage 4) (2023)
Years 7-9 Years 10-13
(most enjoyed) 1.00 Design & Tech: 4.08 English: 4.66 1.00  (most enjoyed)
2.00 2.00
English: 4.74 Biology: 5.23
3.00 3.00
) Design & Tech: 5.69
Enjoyment
rankings 4.00 4.00
(means)
Computing: 5.28 Chemistry: 6.31
6.00 6.00
Geography: 5.46 Physics: 6.41
7.00 7.00

Geography: 6.45
(least enjoyed) 8.00 Computing: 7.12 8.00 (least enjoyed)

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 7 89s (3,020); Half sample A year 10 813s (2,042)
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Enj oyment of science by

Figure 3.2 displays the mean rankings by gender for year 7

Some notable gender differences can be observed:

gender

09 students and year 10 913 students.

1 Males ranked maths higher than females at both school stages, and it was the highest ranked

subject for males among year 10 813 students.

1 Males ranked computing higher than females in years 7

89 and years 10 613, though the

difference in years 7 09 was especially striking where males ranked it second highest and females

ranked it lowest.

1 Inyears 789, males ranked science slightly higher than females

1 Inyears 10813, 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.

1 Females were much more likely than males to rank art in a top position at both school stages.
1 Inyears 10913, maths and English were within the top four rankings for both genders, although

maths was ranked higher by males.

Figure 3.2: Mean
stage 4) by gender
Years 7089
(_most Males Females (mgst
enjoyed) enjoyed)
1.00 1.00
Design & Tech: 4.09
2.00 2.00
Computing: 4.46 Design & Tech: 4.05
3.00 3.00

English: 4.22

4.00

Science: 4.83

English: 5.22

5.00

Science: 5.48
6.00
Geography: 5.62
7.00

enj oy mé&nt( kreyn ksitrmgse SBYHL Jaajak €
(2023)

Years 10013

(most Males Females (most
enjoyed) enjoyed)
1.00 English: 3.99 1.00
2.00 English: 5.26 2.00
200 Design & Tech: 5.55 Biology: 4.86 3.00
Biology: 5.59
4,00

00
Design & Tech: 5.84

\
. _ s,
;5. ‘
— * 6.00
: 6. -7

6.00 Chemistry: 6.51
7.00 Chemistry: 6.15 Geography: 6.55 00
8.00 ‘ Geography: 6.35 m/- 8.00

Geography: 5.27 J ‘
8.00 - Computing: 6.19 - 800 5.00 9.00
(least (least (feast Computing: 8.29 (least
enjoyed) enjoyed) enjoyed) enjoyed)
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 7 89 males/females (1,50 3/1,44 6); Half sample A year 10 613 males/females (915/1,065)
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3.13nterest I n science amongddyoung

Overall i nterest in 8ience among year s

In 2023, 71% of students in years 7 89 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 7 89 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 drelated 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 whioBweryowendg hpeoplve
or oOofairly interestedd in science, by ye
% who are very or fairly interested in science

u Fairly S
interesting
uVery
interesting
2

|

(]
2019 2023 2019 2023 2019 2023 2019 2023
Year 7 Year 8 Year 9 All years 7-9

How interesting do you find the following lessons at school?.....a) Science (ScilntA)
Bases (2023): All year 7 89s (3,077): year 7 (993); year 8 (1,032); year 9 (1,052)
Bases (2019): All year 7 89s (2,314): year 7 (775); year 8 (814); year 9 (725)
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Overall i nterest i n 89 isetnucdee natnso nbgy Yygeeanrds

Although lower levels of interest in science were recorded among all year 7 89 students in 2023
compared to year 7 89 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 interestamong 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 s789in
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, although Andrews (2024) notes thatt he pandemic appears to have had a bigger
effect on girls than on boys in terms of attainment outcomes

Chapter 5 show sthat there was a similar pattern of findings in relation to level of interest in
computing among those inyears 7 9.

Figure 3.4 Extent to whid@Wweryowend hpeoplver
or oO6fairly interestedd in science, by gen
87
77 19 76 76 78 77 75
76
73 68 69
66 67 62 65
B = Fairly
interesting
= \Very
interesting
2018 2023 2019 2023 2019 2023 2019 2023 2019 2023 2019 2023 2019 2023 2019 2023
Year 7 boys Year 7 girls Year 8 boys Year 8 girls Year 9 boys Year 9 girls Year 7-9 Year 7-9
boys girls

How interesting do you find the following lessons at school?.....a) Science (ScilntA)

Bases (2023): All year 7 89 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 7 89 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 acr 0Ss
people imMIyears 7

Figure 3.4 above dorsdlaayesd tdhe fgeeerechecres in how intereste
709 are in science. Fi gubpbdepdt.h5 Ipoookv iadte swhai cnhoroet hhenr subgr
people i M9 yfeilamd &cience most interesting.

Figure 3.5: Extent to whiodweryowndg hpeomlva
interestedd or o6fairly interestedd in sc

% of Year 7-9s who find science fairly interesting’ or ‘very interesting’

78
iI

79

Total White Black Asian Mixed Good  Not Many None Any  None Yes No Yes No
good
Ethnic group Perceived Family Emotional, Visited science  Parent been to
science science concentration attractions outside university
ability connections or behavioural school last 12
difficulties months

How interesting do you find the science lessons at school? (ScilntA)

Bases: All year 7 89s (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)

At an overall level, interest in science among those in years 7 89 was linked to a range of factors.
Across all school years 7 39, the following groups were most likely to find science interesting:

1 Students from Black and Asian ethnic groups
f Students who considered themselves 6goodd at science
I Students with strong family networks in science
1 Students who did not self &report any difficulties related to emotions, concentration, behaviour or
social skills.
1 Students who had made visits to science attractions outside school in the past 12 months

1 Students who had a parent who had been to university

These patterns of demographic differences reflect similar findings in SET 2019 and in the ASPIRE2
study, which found an over d&representation of young people with science aspirations who were

males, high dachieving, from higher socio  deconomic 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.
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3.4nt erest 1 n science amongdydung

In years 10 813, 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 &
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 89, students in year 10 813 were more negative about science subjects
compared with 2019. In comparison to 2019, year 10 013 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 dpandemic shift, and not related only to
science.
Among years 7 89, 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 10 013. There was a slightly steeper fall inthe 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 sfound: interest dropped from 56% to
49% for males and remained stable among females (73% in 2019, 72% in 2023).

Figure 3.6: Extent to whi élh3vgroeu reg tpheeap l6a
rol

i nterestedd or o6f ai y interestedd in sc
74 - % who are very or fairly interested in subject
65
59 60
55 53 -
= Fairly
interesting
36
mVery
interesting
17
2019 2023 2019 2023 2019 2023 2019 2023
Biology Chemistry Physics English

How interesting do you find the following lessons at school?..... (Otherint1,0Otherint2,0therint3)
Bases (2023): All year 10 013s (4,179). Bases (2019) All year 10 813s (2,098)
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|l nterest in science compared oLi3th ot her

In years 10013, 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 & Chapter 5
covers the level of interest and engagement in computing in more detail.

However, among 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 O6very interestingd ( physes)f or biolo

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 88% of males) and markedly

more interested in  English (74% vs52% 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 whi élh3vgroeeu reg tpheeap lve
interested in different subjects (2023)
% of all students in Years 10-13 very % of students in years 10-11 who are very or fairly
or fairly interested in each subject interested in each subject at GCSE
71
60
59
. 55 53
= Fairly
interesting M
76
m\Very 68
interesting
Biclogy English Design Chemistry Physics Computer Biology Chemistry Physics English
& Tech science

mMales mFemales

How interesting do you find the following lessons at school?.....a) Science (ScilntA)
Bases: a) All year 10 813s (4,179), b) all year 10 811 males/females (989/1080 )
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How does interest indistienert varoupRsr r of
peopl e indly3se2ars 10

As noted above, interest in  the three sciences was measured separately among those in years 10 o}
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 dscience subject. For
this analysis, results have been rebased on students in years 10 811 when these subjects are
compulsory for everyone, and exclude students in years 12 013 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 10 011 were more likely to be
interested in each science subject

Generic factors (not related to science)
Students:

1 From Asian or Black ethnic backgrounds

Who have a university deducated parent

1 Who do not self &declare any problems related to emotions, behaviour or concentration (vs
those that do) .

1 Who live in London .

]

Science drelated factors

Students:

1 Who perceive themselves to be good at the subject
1 Who have a strong science identity

1 Who study triple science rather than double science
1 Who have many family science connections

The variation in levels of interest in science subjects among years 10 011 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 sof 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 10 911 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.Berceived ability i1 n the science

Percei ved tahkeicliiethyc eisn compared with ot he

As discussed in sections@8f 1t hsitudewnhsa@biplkrcegpitnosaci enc
centr al role in shaping their perfo2imadciceat & itnhda tn gpe rroee
of difficulty are greater barriers to engagement in sc

especially the case among feddbhemakéwkdr ¢ehb8%asf aybarryv
compared with 9@ loefs year 7

As in SET 2019, students in SET 2023 were asked about
subjects.

Students ®n weeeaer saskked to rate their ability in the fol

1 Mat hs

T Design & Technology (added in 2023)
T Engli sh

T History

f Science as a combined subject

T Comput.i ng

Students i6h3yware 46ked to rate theubjabisi (gtudénhe i
13 who were no | onger studying these subjects were ask
studying them at GCSE) :

1 Mat hs

1T Design & Technology (added in 2023)
T Engli sh

T Biology, chemistry, physics

T Comput.i ng

Figure 3.8 shows the percedx a(gteo p fc leadutd)e pdbrsd i mnOnyelast ¥
thought of themselves as 6very goodd or d&dgoodd at each

2019 for all subjects included in both surveys.

I n SET 2023, sttddewhsrenalkeassbjfects are stildl compul s
perceived ability in maths (61%), design and technol og
yead9 7students were relatively less |likely to rate thei
(43%) .

I n SET 2023, there was a similar sp@lt3t,erwi tohf BEnegsluilsths afnod
associated withoadrtahtei nhgisg,h easntd stenhef sci ences and computing
| owest . Whatliengsseldf ahfi diitlyyremalbine &e tameale ry é1ad& asf glr07

mat hs and Enagleries hd e ctlhiedresst i mgsedvfer the two school stag
technology, history and computing. This is not surpris
thesedcmonpul sbrgcss f,whi GBSEs | i kely to depress ratings

scienceperderet@gemki ng they were 6goodd at each subject
to 48% in biology.
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In years 12813, redbasing the survey data only on those studying a science subject at A level or an
alternative post 0816 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.

Figur @&e3 c@ndodgeoung peopl é& iand)b)y éa& asw
thought of aslbgrmoaldvead di fferent subject

% of Year 7-9s who think they are ‘good’ at each subject
u2019 2023

57 57 56
49

Maths Design & Tech* English History Science Computing
% of Year 10-13s who think they are ‘good’ at each subject

58 58 57 57
49 48
iﬁ

English Maths Biology Physics Chemistry History Design Computing
& Tech*

How good would you say you are at the following subjects? (Good1 8Good9)

Bases (2023): All year 7 89s (3,077); all year 10 813s (4,179). Bases (2019): All year 7 89s (2,314); all year 10 813s
(4,095)

* Design & Technology was added to the question in 2023

As shown in Figure 3.8, self dratings 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 10 813, 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 self dperceptions over time amongst the younger year groups mirrors the findings in

section 3.3 where degree of interestin 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.
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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
11sin 2023.

Perceived ability in science and ot her
Figures 3.9 andp2rk@endiagyeloayomisé der t hemselves to be 06

at each subject by gender. The dhewelvtes 6 ati ¢ bhasewdrom 20
decreases over time highlighted above are reflected ac
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Figur @ed3 cenobhgeedhrst7rudenthsouwghha of t Hgmnoea
at different subjects by gender (2023)

Overall % in years

7 to 9 who think [ | Males
think they are ‘good’ B Females
l' % Very good % Fairly good
67%
0,
Maths 61% 7 38 559,
Design & Tech 60% 23 5%%
esign & lec ° T e 629
_ 15| 549%
English 60 N S e 66%
. 22 57%
0,
History 57 | S e 56%
: 20 53%
S 49%
CIeNce 257 T 43%
0,
Computer ., - 53%

science AT 33%

How good would you say you adadéat é[ subject]? (Goodl
Bases: All year 7 39 males/females (1,535/1,466)

Figure 3.10: Percentage of year 10 613 studentswho t hought of t hem
6goodd at different subjects by gender (

Overall % in years

10 to 13 who think [ | Males
think they are ‘good’ M 7 Females
l % Very good % Fairly good
. T 50%
0,
S — — =

e 21 62%
aNs ST T 529,

. 4| 46%
Slology 45% T W 51°%

- [ 16 | 45%
Q,
Physics 40% IR 36%

Chemistry 38% hssgs%
0

Computer ., IEKENEN 33%
; 25%
science <" [ZEIIEAN 16%

How good would you say you adG@mdlaexceGosdud)j ect ] ? ( Goodl
Bases: All year 10313 males/females (1,893/2,135)
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The data show that female students had considerably lower self dperceptions of their own ability
than male students in most STEM subjects in years 7 &9 (for maths, science and computing) and
years 10613 (for maths, physics, and computing), although self dratings for design & technology in
years 709 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 10 013 were also slightly more
likely to rate themselves as good at biology. At years 10 013, 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;
Richardson et al. , 2020).

of students had the highes

Whi ch groups
ability in science?

percei ved

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 a9 in different groups who considered
themselves to be 6very goodd at science. ddiefinf ol |l owing
science (years 7 99):

Asian students (compared with white students)

Students with many family science connections (compared with those who had none)
Students with a university deducated parent (compared with those without)

Students who did not have any emotional, behavioural or concentration or social difficulties
(compared to those who have)

=A =4 =4 =4

Figure 3.11: Percentage of students in years 7 989 who fel t thatthey wer e &6 v er
goodd at science by ethnic group, family
behavioural difficulties and  parental university attendance (2023)

% who think they are ‘very good’ at science

AH Years Wh|te Black Aswan M\xed Many None Naone
Ethnic group Family science Emotional or Parent been
connections behavioural to university

difficulties

How good would you say  you are at science? (Good3)

Bases: All year 7 89s (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 10 813 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 O6very goodd&d in each
subjects:

1 Asian and Black students & for example in biology, 21% of Asian and 2 1% of Black students vs 13%
of white students .

1 Students with many family science connections o for example in physics, 22% of students with
many connections vs 8% with none

1 Students with a university deducated parent & for example in biology, 20% of students with a
degree deducated parent vs 12% of students without a degree -educated parent

1 Students who did not self dreport emotional, concentration, behavioural or social problems o for
example in biology, 13% who did not report this vs 18% who did

1 Students living in London & for example in chemistry,18% in London vs 12% overall

1 Students living in more affluent areas & for example in physics, 18% be ing in the least deprived
quintile vs 10% be ing in the most deprived quintile

1 Students taking the triple science pathway d for example in chemistry, 22% taking triple science
Vs 7% taking double science
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4 . Factaofrfsecti ng moti vat
science at school

This chapter explores the fa
in yersamd to | earn biology
have been compared with SET

ors that motivate and di
c h edfhBi .s t Whye raen dr epl heyvsai ncts, ifni
16 and SET 2019.

ct

20

Key findings

Changoevser ti me

Bet ween 2019 andé9 2s0t2u3d, e nytesarci7t ed more barriers to | e
|l argest shifts relating to quantitgeotfwepmackOil®@©aanwdor
202there wer e decrpeearsceesn siang Bt 9@ asrt u7dent s moti vatedl to

science becaowstedtt h eyt efr eed teivragn t . Qro2028,greates | y ,

percentages of year 789 students indicated they were put off learning science because of

Il ack of iinmanddckefpractical work. In 2019, 21% said that tlat nit
them off | earning science although this declined to

similar changes for the ol der age cohorts due t > cha

2023 findings

Doing practical science was a key incentio®2e Wwiot rearn
52% choosing this asOahmot emabunggtamenorfactors incl
good teacher, finding science interesting, and -elev
science connections (27%) and students who did 10t r
(38%) were mutly mbeae khivkeage (14%) to say that nothi
to |l earn science at school

Perceptions of difficulty, volume of work and | ack o
for y®astiddents | eaAmouwmmdoficwee hsementi oned perceived
quantity of work, while around a third mentioned | ac
included | ack ofamd acxltdaxsarloovnorikssues such as-cl ess b
related i ssues

Femal es i @& ymeeanrtsi olned mor e barriers than males and we
that they had been put off by facWothinethtedaga dr b
femawese considerably more |Iikely to say that they h
found scien¢8Ove fIMa%kEEL t i nvolvedd4dw vmaBP Sowaor k

was not suffici(ed2r% yvsiant)edditad seteirneg over twice as | ikel)
not hing had put them off (flOrfa)lcentpeamaelde swiwehr e7 %ncorfe
moti vated by having a good teacher and because t is
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I'n yed3, 1flact ors that encouraged and discouraged st

across the three Gamearced swibtjlrecttlse ot her sciences, s
|l i kely to link biology to subject interest, a go>od t
mar ks, fitting with future plans and finding it easi
mor e aisastoscidtem j oy meprntaotfi cal work. On the other hand,
physics wera Wwindba&regletof barriers including subject d
mar ks, and Mmamntsngi fieculdds, Afsemalreyewer & mor e i kel

to choose many of these discouragement factors acros

1 Context

spiring young pespiente esgampoinant for several rea
asonsoi $ viaedbree young people to odbaseddearaesci Ascwel | é
oviding young people with stimulating future career

ills gap, particularly in specific sectors such as e
gaging young peosliemp ofrdsanpteamigbei scientific |iteracy

opte enable them to interact with scienwider secviec¢toyp
partment for Education initiatives to psomaote swegder s
ample of how young people can relate what they | earn
em directly.

Chapt d@ri sx,usweed the ways in which young people devel
ience affects their everyday |l ife through activities
|l e of school in engaging young peopl el imn stch e nwcred e rTlhy
asons for this by highlighting the factors that most
scour agteo tlheeawr n. sci ence

SET 2023, fwer ashkek dfeirr sstt uudemet s i n pwbausd 1 heamdcalbo se
couraging students to | earn each of the three scienc
par awleiloyh provides a richer insight intowiheé drivers
fferent parts of the science curricul um.
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4. 2 Factors affecting dourmg | paocml e
science

What encourages youngdpeoplearn geaesceé

I n SET 2023, the single greatest incentive to I|Idarning
was enjoyment of practi calstwodrekn t(s5 2we)r,e wioitliev a3t6e% obfy h a
teacher and 32% because they found it)interesting or e

The remaining core meht wmaditbdes umailmnkty of science: 26%
i mportance of doing well in science, 25% by the releva
fitted with their study or career plans. A further 23%

Encouragement by family members was a relatively | ess

much higher than encouragemggnésthiynd rtileatdsp&o)i nfl uenc
irrelevant in terms of motivation to |l earn science at

encouraged them to | earn science.

Some differences bet weer 201Qoempiadr €A 2W@i th 2019, small er
percentages of youngl@9pwepkembhi yahed By finding scienc
enjoyable (37% in 2019 vs 32% in 2023) and by the rele
25% i n OGN0 2A3)e. ot htelre hppenrdc,ent agge ofugemtrs 7in 2023 who we.
encouraged by getting good marks was higher Thleare wmas20
al sthi @tperrcentodge hose d9n wheamasti thotthhi ng had encouraged
l earn sci ermicde)(.11%

Thdr olpet ween 2019 anpdekoOeBwéiggbheg people motivated by
science interesting reflects the findhngd rad por tsehd wisn a
general decline in the extent to whviecd iyoptueamge pteoglien i s
The overall pattern of results suggests that over this
motivated by doing well in the subject rather than bec
enjoyabl e, and relevant to real i fe

15 Respondents were presented with a list and could choose as many options as applied.
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Figure 4.1: What has encouraged young people in years 7 09 to learn science at
school (2019, 2023)

% of all students in years 7-9

| like doing practical work or experiments
Having a good teacher

| find science interesting/enjoyable
Important to do well in science

It's relevant to real life

| get good marks

Fits with my future study/career plans
Encouraged by family*

| enjoy the maths involved in science
It's easier than other subjects
Encouraged by friends *

NOTHING HAS ENCOURAGED ME

What has encouraged you to learn science? Choose all that apply (SciEnc)

Bases (2023/2019): All year 7 89s (3,077/2,314)

* The question changed between 2019 and 20
friends6 but in 2023 this was split into 0

3: I n 2019 there
n

2
Encouraged by f ami
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Demographic

Factors which motivated students in years 7

gender, as shown in Figure 4.2 , which also shows gender differences in factors

diddeoemaegsme mt

a9 to learn science at school varied considerably by

that discourage

students from learning science (discussed further below).

Figure 4.2 shows that male students in years 7 89 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).

factors

Figure 4.2: What has a) encouraged and b) put off young people in years 7

a9

from learning science at school by gender (2023)

a) What has encouraged students

| like doing practical work or
experiments

Having a good teacher

| find science interesting/enjoyable
Important to do well in science

It's relevant to real life

| get good marks

-
(=]

Fits with my future study/career
plans

L]
oY

Encouraged by family

—~

| enjoy the maths involved in
science

It's easier than other subjects

Encouraged by friends

NOTHING HAS ENCOURAGED
ME

g !d
T

And what has [encouraged you to learn
(SciEnc/SciDis)

b) What has put off students

It can be difficult

A lot to learnfremember

Don't find some topics interesting
Not enough practical work
Behaviour of class or other students

m Males
The teacher/one of my teachers

mFemales
| find the maths difficult
| don't get good marks
Doesn't fit with study/career plans

Too many substitute/cover teachers

Too much repetition

FEEEEE!!

NOTHING HAS PUT ME OFF

science] [put you off learning science]? Choose all that apply

Bases: All year 7 89s 2023 a)/b) (3,077): males (1,535); females (1,466)
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The likelihood of students in years 7 39 feeling encouraged by different factors also varied by other
subgroups, as summarised below.

By school year:

1 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) .
1 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 Itdéds important to do wel/l in science (.21% in year
o Itds relevant to real life (22% .in year 7, 27% in
o Fits with my future study or career plans (15% in year 7, 20% in year 8, 23% in year 9)

By ethnic background:

1 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:

1 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  drelated factors:

9 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%).

1 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:

1 Students who self ddeclared 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 selfdrating of ability in science:

f Students who did not rate themselves as 6goodd6 at the

thought they were 6goodd6 to mention al/l barriers and
compared with 14% overall) to say that nothing had encouraged them to learn science at
school.

VerilanScience Educa®prdnd2Tr acker | | 59



What discourages yound peoml ¢ elamnyeaagr s (

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 09 (Figure 4.316),

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 operceptions of ability (section 3.5).

Amongstallyear7 89s, 40% were put off by finding the subject 6
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 89 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 inthe perc entage of students inyears 7 89 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 inthe 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 students in 2023 reported doing less handsdon 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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Figure 4.3: What has put off young people inyears 7 39 from learning science at
school (2019, 2023)

% of all students in years 7-9
It can be difficult
A lot to learn/remember
Don't find some topics interesting
Not enough practical work
Behaviour of class or other students *
The teacher/one of my teachers
| find the maths difficult
| don't get good marks
Doesn't fit with study/career plans
Too many substitute/cover teachers *

Too much repetition *

NOTHING HAS PUT ME OFF

=2023 =2019

And what has [encouraged you to learn science] [put you off learning science]? Choose all that apply
(SciEnc/SciDis)
Bases: All year 7 89s 2023 a)/b) (3,077)): males (1,535); females (1,466)

Demographic differences in discour ageme

The barriers to learning science at school among students in years 7 a9 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.

1 A feeling that science can be difficult (34% in year 7, 41% in year 8, 46% in year 9)
1 Concern about there being a lot to learn (32% in year 7, 35% in year 8, 43% in year 9)
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1 Issues related to a teacher (16% in year 7, 19% in year 8, 22% in year 9)
1 Lack of interest or enjoyment (29% in year 7, 35% in year 8, 37% in year 9)

By family science connections:

1 Students with many family science connections were more likely to have been put off by
teaching drelated 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

1 Students who self ddeclared 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

f Students who said that science is Onot for med were cC
most of the discouragement factors listed in Figure 4.3.

4. 3 Factors affecting yYbl3nigopleopil =
science subjects

In SET 2016 and SET 2019, all students were asked about what encourages and discourages them to
|l earn 6sciencebd. I n SET 2023, a simil a9 (seegspctiomd.2h was u
above).

However, in SET 2023 a different approach was applied for students in years 10 013. 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
difficulty faced by schools in recruiting subject dspecialist 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
non dsubject specialists compared with 17% and 27% for chemistry and physics , respectively.
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What encourages young 0lp3 otpd el @ anr ny ekaircsl al
chemistry and physics?

Figure 4.4 indicates clear differences in motivational

GCSE years and beyond. When compared to the other scie

associated with a range of motivational factors.

T Biology was most associated with interest and enjoym
l'ife, getting good marks, fitting with future plans

T Chemistry was most associated wi.th enjoyment of pract

Physics was most associated with enjoyment of the mat
T Hi ghoeerr censiangdei cahatd nothing had encouraged them to | ¢
physics (31% for each of these subjects) compared wi !

=

In general, females were more motivated than males to
in Figure 4.4. The reverse was true for physics in tha
enjoyment of the subject, prdctliidel awdr ke,njrogyli evga nt chee tnm
while for chemistry there were relatively few differen

Figure 4.4: What has encouraged young people in years 10 013 to learn biology,
chemistry and physics at school (2023)

% of all students in years 10-13

| find science interesting/enjoyable

Having a good teacher

It's relevant to real life

4!

| like doing practical work or experiments

)
-

m Biology
= Chemistry
= Physics

| get good marks

Important to do well in science

%]

Fits with my future study/career plans

&

It's easier than other subjects

I

Encouraged by family

| enjoy the maths involved in science

f

Encouraged by friends or classmates

NOTHING HAS ENCOURAGED ME

i

What has encouraged you to learn [Biology][Chemistry][Phyiscs]? [IF IN YEARS 12 813] If you no longer study
this subject, think back to when you were studying it. (SciEncB/SciEncC, SciEncP)
Bases: All year 10013s (4,179)

VerilanSci ence Educa®pmodnd?2M™r acker | | 63



What di scourages youn@l 3 dteequiren ibn oy eagrys
chemistry and physics?

Figure 4.5 indicates clear differences in discourageme
the GCSE years and beyond. When compared to the other
to be associated with more negative attributes than bi

T Chemistry and physics were more |ikely to be associ af
good mar ks, and finding the maths difficult (this | af
associated with physics).

T Physics was most associated with | ack of interest in

T Biology and chemistry were more |ikely to be associ af
l earn or rtremember

On the whole, females were more |ikely than males to c¢

factors across all three of these subjects.

Figure 4.5: What has put off young people in years 10 313 learning biology,
chemistry and physics at school (2023)

% of all students in years 10-13

A lot to learn/remember

It can be difficult

30
| 27
0

25

Doesn't fit with study/career plans

(]
o)

Don't find some topics interesting

Behaviour of class or other students = Biology
| u Chemistry
| don't get good marks =l m Physics
0

The teacher/one of my teachers

Not enough practical work

| find the maths difficult

Too many substitute/cover teachers

L,
N

Too much repetition

NOTHING HAS PUT ME OFF

=
~~~

What has put you off learning [Biology][Chemistry][Phyiscs]? [IF IN YEARS 12 &13] If you no longer
study this subject, think back to when you were studying it. (SciDisB/SciDisC, SciDisP)
Bases: All year 10813s (4,179)
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5.Factors affecting mot
computing at school

This chapter explores studentsd interest and perceived
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 ¢ haracteristics are also

explored. Results are compared with SET 2019 where applicable.

Key findings

Changoevser ti me

The I evel of interest in computind astt usdcetna ol iwa 32 0l2a3w
compar ed wiTthhi s20cth9%ange was most mar ked among student ¢
interest | evels fell from 75% in 2019 to 68% in 2023
changes in interest in school s.cience over time (see

|l 2023, young peopl e @B tahnidn ybé&darhswgleDar $§ e€s confi dent i
ability incoompuédngiGvhe r280hlper centwhge r ated t hemsel vec
6gooddé at the subject fell 9 m O ftroom 332 % mom J2 Y% a
yearoldlsD ( most of whom were reflecting back on tlteir
earlierTliearpagttermvefr wvdanedde ected across both Jende

Bet ween 2019 henwadf208falt | mcompaséiyBE upt ake amoig
those yeardfabm 20% in 2033 d ot ”re@Mdeifwheiccths nati onal
statistics.

2023 findings

There was a wide gender gap in interest in |lear1ing
l'i kely to be i nt erTehspteerdc etnhtadng ef eenrad eesi.t her oO6veryt¢ or
interested in computing across all school years was
among studentdt whmo yweme 7currently studying the scsubje

gapn interest wan$ osgh@wting

I nterest in |l earningaconmnpst isnygeBeddBys mahmploy year,

int erienstt he subject fell steeply between year 7 ( 68%)
year 9. Thedeartd eginn gbfyi nstcehroecslt year was similar among
f emal es.

Under |l yilmeggt wehers ,year 7stamdleryteari crdaasiamgley odi bearri el
computriannggi ndf ifinrmdgime subj ect wuni ntoaereepsettiitnogiovtedf if f i icowd t
with their & uwtderna splemarrse8 al so tlheasnsu tl é e §yygeaor r7at e
themselves as 6goodd at the subject.
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Computing was | ess popular than science. Howeve- ,
interest by fami.l yFuretlhaatremdréeaes brsn computing was

t h

hi

students from more deprived backgroundswermedtwi t 7 a d
obserivedr el atnitem etsa IAMmonn@i el d® gyea?l1l% were interested
science |l essons and 56% in computing |essons. Unlike
gap in level of interest betwaménwegthudeghed wathbnbdr awd
the interest gap between those with many and thoase w
was much smaller for computing compared with sc ence
di fference in science interest AlCdt waeamtlidwel)s am’d dé [z
students | iving in more deprived areas and with a Ii
computing than their counterparts.

Motivations to study computing included creativ ty,
relevance to real | ife, while barri emsacfkocoufs efdi to>nwiltal
future asPetrweemnBE7% and 24% o0f1 3 tmadretnitenéd ea&a@ah sof7
motivating factor 30 % hmd ret iaornoeudh de &2d0h of these berrie
l'ikely than females to be motivated by these factors
oft hese barriers.

Two in ten studentd3(22@wpriedyeaksnyy0 GCEEneompthi ng.

nati ernalt iJsQ@Q,c s2)0(2 3tahimecwabi gher among male (33%) thart

students. Uptake was al so higher among Asian st ude
among students who participated in computing ac:iv
game, website or asgicmabilon) outside

5.Qont ext

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  iesin 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 drecruitment, 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  SET2023 survey results continue to show striking gender imbalances in
levels of interest, perceived ability and GCSE uptake.

5.12nt erest I n computing
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rsA3di scussedetti phemdiig8nht be rel ated to this young
enced more disruption at priwmarghsichoblur dumawgha:
ed their readiness for secondary school
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Figure 5.1: Extent to which young people in years 7
i nterested?d

75

= Fairly
interesting

m Very
interesting

dol3were ei t her OV
or oO6fairly interested® in
Currently studying
% who were very or fairly interested in computing
a6 | 30 28

39 40

11 14

o o
o =

2019 2023 2019 2023 2019 2023 | 20192023 2019 2023 2019 2023 2019 2023 2019 2023
Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 Year 13 All years
7-13
CSInt (2019) (half sample) ScilntB/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)
As shown in Figure 5.2 a, among those in years 10 0613 interest levels increased among  males and

declined among

females) than in 2019 (61% males, 37% females). Again
science (see section 3.3).

female s. Thispoints to a wider overall gender gap in 2023 (61% males, 32%

, this reflects similar patterns of time trends for

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

011, after which the gender gap

widens even further when most students are basing their opinions on a reflective judgement.
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Figure 5.2: Extent to which young peopleinyears7 90813 wer e ei t her
i nterestedd 6fairly interestedd in ci
b) by gender within year group (2019 vs 2023)
Chart a)
Currently studying % who are very or fairly interested in computing
[l Males
W Females
71
47
H 37
2019 2023 2019 2023 2019 2023 2019 2023 2019 2023 2019 2023
Year 7-9 Year 7-9 Year 10-13 Year 10-13 All years All years
males females males females males females
Chart b)
100 C tly studyi
urrenty studying % who were very or fairly interested in computing
80 = 81
Males
m - 64 —
60 - 60 - 60 63
- 53 E = 54 All
— o
40 — 39 40| 42|
—_ 32 E Females
- 28
— Y1 =25
20 - 21
0
¢ Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 Year 13

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 &9
(1,108/3,077), Male Year 7 989 (566/1,535), Female Year 7 09 (533/1,466); All Year 10 613 (1,676/4,179), Male
Year 10013 (836/1,893), Female Year 10 013 (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 comparingmobegeydamcitiuibwindg se st
ot her subgroups aside fryempdg&dandent 6FfgomeASi ap. and Bl a

backgrounds expressed more interest in computing compa
backgrounds. |1 nteraensotng ny@&awmp/ufal s associatedd with stu
perceptiorcoafputthenigr ability, with those who perceived t
computing expressing a higher | evel of i nterest (84%)

ability is18hot goodd (

The variation in |evel of i-aneérabaéséed fcamparns nigs bdi § aum

section 5.3 below

Figure 5.3: Extent to which young peopleinyears7 ®&wer e ei t her 0
i nterestedd or o6fairly interest &me@eptiom ¢
of ability in computing (2023)

% of years 7-9 who were very or fairly interested in computing

15|
All

White Mixed Asian Black Good Not
good

Ethnicity Perceived ability

in computing

ScilntB: 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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5.13nt erest I n computing Vvs interes

Focusing o8 g9yehys 7"here was a different pattern of eng
computing compared with those studying science (Figure

Students were more interested in scied@se t7hla% weonmnput i n
interested in science and 56% in computing. However, b
there were also differences in demographic patterns of
As discussed in section 3.3 (Figure 3.5), interest in
background includingcaceneseg STEMcamohy and having a par
been to university, although there was no difference i
di sadvantage.

However, these same patterns are not observed for comp
between university connections aamndoinhtyemestmailh dormp et ie
STEM conn.ecRurothlser more, students I|Iiving in the most defy
computing than those |living. i thoindt s alwdéd aberespriwnwedcaeeaa
shows no variation by type of area. A further finding
sex Eported Idiimiathin ity were more interested in computin
compared to 55%) with no equivalent difference for int
This suggests that computing is, rehadbilveonhoesti emse an
be more appealing to groups of students who are typica

Figure 5.4: Extent to which young peopleinyears7 89 wer e ei ther 0
or oO6fairly inter es tagcodmputingrands cbhstiente; by gebdere c t
year group, parental university attendance, IDACI and Family STEM connections

(2023)

Chart a) Chart b)

% very or fairly interested in computing % very or fairly interested in science
ScilntB/ OtherInt_5:

79

All Yes Most Least Many None All Yes Most Least Many None
Years 7-9 deprivdepriv- Years 7-9 deprivdepriv-
-ed ed -ed ed
Parent went IDACI Family STEM Parent went IDACI Family STEM
to university connections to university connections

ScilntA: How interesting do you find the following lessons at school? Science

ScilntB: 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 0 most deprived
(711), IDACI 5 ¢ least deprived (5 83); Many family STEM connections (954), no family STEM connections (324)
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5.%edbfel i ef i n ability in computing

Students were asked to rate their ability in various s
3.5, covers a wider dissobhebbnsohjebts relgéenagatp whi
in onr stedd ability in computing.

As with interest in computing, students beyond year 9
were asked anwheaf t ety were | earning it. Overall in 202

considered themselves to be 6goodd at coddp (t4i3rQ, amidghe
| ower among thode& i(R5¢¥ar Shke®0 e were wider gender gaps
school stagesheiwigrmsinbhdressbl y mor e confiimdetnhe itstudipheedtr at
females (Figure 5.5).

Figure 5.5 also shows that pwaselio@drczobmplairteyd iwig tcho 2@Oult9
this being aodbrsbnovyhbt bed9yand y#E8r cbhhoracr dasidh gender s.
As shown i n |oeveteircre p2. D n sr eocfo radbdidl2cBonpnp ar ed wiatmb nZy0 19

students ®@Opoye&r woder pattern in terms of declining co
most school subjects within these younger age cohorts.
Figure 5.5: Perceived ability in computing among year 7 013 students by school

stage and gender (2019, 2023)

% Veryl fairly goodin 2019 mmp  40% 50% 60% 39% 32% 40% 23%
% Very/ fairly good in 2023 mmp 33% 43% 53% 33% 25% 33% 16%
® Fairly good
m Very good
All All Male Female All Male Female
Years 7-9 Years 10-13
GoodComp (2019): Good_5 (2023): How good would you say you are/were at the following subjects 6]

Computer Science/Computing

Bases (2019/2023): All (5,619/7,255); All Year 7 &9 (2,314/3,077); Year 7 89 males (1,170/1,535), Year 7 &9
females (1,122/1,466); All Year 10 613 (4,095/4,179); Year 10013 males (1, 943/1,893), Year 10013 females
(2,106/2,315);

Looking in more detail at patterd®s chohoyearn ngr®d2@B, wipteh ic
ability in computing dropped between year 7 and year 9
per censoafg est urdeetnithsg ms el ves as 0 g oodedc rae a sceodnpauctrdensgs year
from 63% to 42% for males and from 39% toi 2720%®mal ema
students had | oweel il @fveilrs tolfeisrel &impiatrye dmavli @ dmy i g g e

5.6).
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The findings by school year could be inter preectoane i n tw

|l ess interested in computing (see Figure 5.1) and | ess
through the school years. However, it is also possible
school with more under st andinngc onspkuitlilnsg agnidv ecno nefni hdaenncceed
teaching in primary schools over time and this might b
other words, it is possible that this is a cohort effe
general taccaersd familiarity with digital media in the wi

confidence among younger cohorts.

Figure 5.6 also shows how the decline between 2019 and
among y&easr i evident within al/l gender /year dgroups.

Figure 5.6: Extent to which young people inyears 7 d9 believe d they wer e 6 g
at computing by gender and year group (2019 vs 2023)

% who think they are ‘good’ at computer science

Il Males

Il Females
72
H H

20192023 20192023 20192023 20192023 20192023 20192023 20192023 20192023

Year 7 Year 7 Year 8 Year 8 Year 9 Year 9 Year 7-9 Year 7-9
males females males females males females males females
GoodComp (2019): Good_5 (2023): How good would you say you are/were at the following subjects 0

Computer Science/Computing

Bases (2019/2023): Male Year 7 &9 (566/1,535), Female Year 7 39 (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.hPactors encouraging young peopl e
At an overal RBOhéwelkey factors cited bBly3 yassun gy appée @oml é oirn
|l earning computing were finding it creative (27%), i nt
and relevance to real life (17%). About one in ten stu
i mportant to do well i n tclhoenpauu b jngc ta nids bee cpaucsdke f it with
career plans. Overall, just ovedreveert hsitrud i (e3d5 %)o nmopfu tsi thugd
that nothing had encouraged them (Figure 5.7).
The pattern of factors encouraging young peopl ed®do stu
and ol der 01(3y)eaargel Ogr oups. The findings dBoargobnanged sthud
students who had been studying computing in the past a
far more |l ikely than ol der students (most oudwhomower e
mention a range of factors that encouraged them to | ea
much I ess |Iikely thayn tohatrnethhidegtlsad oescour 8gsedvst hem
41% of @le3asr) .10
There were no changes in the pattern of findings at an
Figure 5.7: Factors encouraging young people in years 7 013 to learn
computing (2023)
All Ye:”" 7-13 % who were encouraged by each factor to learn computer science
) ) Males: 31%
Females: 24% White: 23%
Find it interesting / enjoyable  24% m.— Males: 31% |_ Black: 23%
Females: 16% | Asian: 30%
Having a good teacher 18% P Mixed: 26%
Its relevant to real life  17% “ Males: 20%
Females: 14%
| getgood marks 13% n-:
Males: 15%
It's easier than other subjects 13% n- Females: 11%
Important to do well in Computing  11% " Males: 14%
Females: 8%
Fits with future study /career plans 11% T: White: 9%
Males:  16% Black: 12%
g ily / fri % Females: 5% Asian: 17%
Encouraged by family / friends 9% " Mixed: 12%
| enjoy the maths involved 7% E White: 37%
Males: 27% Black: 33%
Nothing has encouraged me 35% m'__ Females: 43% Asian: 26%
: Mixed: 37%
mYear7-9 mYear 10-13
CompEnc 8 What has/had encouraged you to learn Computer Science/Computing?
Base (2023): All Year 7 89 (3,077); All year 10 613 (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
and ethnicity. I n general, male students and those wit
encouragement factors for computing.

By gender:

1 Female students were much more likely to say that nothing had encouraged them (43% of
female students vs 27% of male students).

1 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:

1 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 peo

The main barriers to |l earning compu©lgwermeo nlga cyko uanfg ipret
enjoyment (30%difpecaoktyedf the subject (28%), not fit
plans (21%) and the volume of work (19%). Al most a qua
had put them off |l earning computing.

Figure 5.8 shows thebysedwlotls shraggkeen Tchhewr i ndi 89g sarfeor st
based on students who had been studying computing in t
therefore tended to cite more barriers than ol der stud
l'i kely thHamdenltder mmst of whom were reflecting on previ
computi dpogutafdfneg thnoti tf i t t hefgurtwirteh pl ans, probably becaus
yet formed future plonwer dhalseoimoyeali kely to say that
of f .

There were no changes in the pattern of findings at an

Figure 5.8: Factors discouraging young people in years 7 013 to learn
computing (2023)

% who were discouraged by each factor to learn computer science

Males: 21%
&~ Females: 40%

Not interesting/enjoyable  30%

Males: 24%
Females: 32%

It can be difficult  28%

|

Doesn't fit with my future plans 21%

|

Males: 15%
Females: 28%

Alotto learn/remember  19%

| find it repetitive 16%

Issues related to teacher  14%

| don't get good marks  10%

Males: 6%
Females: 11%

p

| find the maths difficult 8%

Nothing has put me off  24% 26 - Males: 33%
23 Females: 15%

mYear7-9 mYear 10-13

CompDis & What has/had put you off learning Computer Science/Computing?
Base (2023): All Year 7 89 (3,077); All year 10 613 (4,179); Males (3,428); Females (3,601);White (5,115)
Mixed (450) Asian (935) Black (487)

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.

VerilanSci ence Educa®pmodnd?2M™r acker | | 76



5.7 Patterns of discouragement f ac
Figurbeshbows a steep decline in overaby tekhedlrojne 6r8t% r e s
in year 7 to 47% in year 9 and that thbs yew82Wds obse
year) 8&snd malvwes$0 %B8.1 %

Tawncover the underl ychgngeaswvesFifgureda hi.s9 shows how di

factors vary by school year between years 7 and 9. The
reactions to computing tend to happenwimiosh|l yebléweent ly
steeper drops i n i nrteecroersote iwe etnh e hseusbej eecwto s chool years
5.2):

1 Between year 7 and year 9, there was a rise in the percentage of both genders who felt that
the subject was difficult.

1 Betweenyears 7 and 8 there was a steep rise inthe percentage who found the subject
uninteresting; again this is reflected across both genders.

1 Between year 7 and year 8 there was a steep rise in the percentage saying they were
discouraged because the subject d o e s fit with future pathways, and this increase was
steeper for females than  for males.

1 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 6goodd at the subject dropped from 52% i

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 syears 7 89 who cite each of these factors as putting
them off learning computing

50 50 — 40
— 47
45 45
10 - —_4 10
- 36
35 " 35
30 30
- 28 - 20
25 — 25 25 - 25
— 22
20 20
15 15 — 15
10 10
5 CAN BE DIFFICULT 5 NOT INTERESTING/ENJOYABLE
0 0
Year 7 Year 8 Year 9 Year 7 Year 8 Year 9
Al —Male - Female All —Male —Female
35 35
— 31
30 30
— 07 — 27
25 25
— 22
20 20 — 20
— O
- 18
- 16 -— 16
15 18
— 12
10 10 — 10
— 7
5 5
DOESNT FIT WITH FUTURE PLANS FIND IT REPETITIVE
0 0
Year 7 Year 8 Year 9 Year 7 Year 8 Year 9
All =Male —Female All —Male -Female

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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5.8ptake of computing at GCSE

In 2023, 22% of s#l3dereporitemdysawuwusyldg computing at GCS
than in 2019 when 20% of students said that were takin
external dateanton e&GQHkaotw t he uptake of computing has be
time, with 11. 9% moreayacwmp u@e Sl ent2G2 3 gc 2mRaElr g DfvE,t h
20aB.

As il lustrat®@ bgsé€&€dganesbBrvey data in 2023, males wer
females to study computing at GCSE (33% compared with
reflects exwkrohl sdawat hat in 2023 males were 3.5 ti me
fmales (JQGQR, eBh2n3i city, Asian students were more |ikely

subject compared with those from otwherv db%% kBjlracukn dosr (n2i9x
et hnicity). eTshuel tSsETs 2gPRe3str t hat over time the gender ge
has widened, and tpa&tr ceambidng&rsd aasi imgouwd erntoxosi ng t hi s as
subject.

Figure 5.10: Percentage of young people inyears 10 813 who were studying/
studied computing at GCSE by gender and ethnicity (2019, 2023)

% who are studying / have studied computing at GCSE
I = 2019 2023 I
All

Male Female White Black Asian Mixed
Comp GCSEd Are you studying / did you study Computer Science/Computing at GCSE?
Base (2019/2023): All Year 10813 (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).

There wataadionship between ubdeetaktchgvicompseteutsi de s

creating a computer game, bl og, website or animati on)
science aXusSCSEndsswolhaltthose who had undébaesakeactompuie
out side school at | east once a month in the past year

compared with only 17%wopadrthospatwbd hadany such activi
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6. Practi cal SCl ence

This chapter explores young peopleds experience of pra

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
Changoevser ti me
While the overall frequency of practical work i sch
notable shifts between 2019 and 2023 in the typz=z of
Across al l school year s, pteherce toda@ss tau ddeenctIsi mdeo iinng teh e |
handosn or tda&la&mbvberstrated practicals (théguGaltistbhyy cefin
practical wor k), and this decline is especially appa
Over thedtkeomgebet ween 2016 and 2023, there was mar
interactive forms of practical work with videos ncr
Thpercenwwdg&CSE student@®ndepiragthamads wor k at | east foc
dropped from 44% in 2016 to ,37wWatitgni nRiOlla9 apnadt ti2ebroh ionf X
watching teacher demonstrations at | east fortni jyhtly
percenwagehing a video of a practical at | east fortn
41%, 46%). Similar shifts over time between 2013 and
709 (data for the younger group was not collected in

Reduced frequedxcry porfa dctainadas! wor k overwittrihmei nva sl ewselos

of unmet demahhpdrocenthd g edlrl 1sG udents who wanted
and

practical work was 58% in 2016, 57% in 2019

Comp a
bet we

ed with bet weenl |200lf6 tahmed a2b0olvWde cahanges

technol ogy as a replétacewmemnk, fior hanldiskely that 1 he p
accel erated any such shifts and could mean that digi
during |l ockdowns have now become more embedded.
2023 findings

Among all studéhlt,s time ymagts cfommon form of exposure

wer e

t o

68 %

mo |

r
en 2019,wandh2@»8%ered the 0p@rsohooll ICWdKklido wiits .
is possible that these changedeamesshympt omawardsofusan
o}

was Vi adwWideeported watching a video of a practical
compared with 44% watching a teacher déaumo npsrtacatti coanl,

wor k.

Triple science students reported more tidometabl ed sci

practical work than do2Bbe ofciemngd edseoinenacree d wi t h

22% of double scienceostpdaoctiscdli dwbakdat | east once
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oubl e science studentsoWwapchedildaitesx pveirdeesonsci ng t hi s
ortnightly compared with 42% of triple science stud

-+ O

The
doi

for
11s

frequenodgnopr aanidsal wor k decllinngédalby 7sclo®dé0 re@a
ng more direct forms of practical ®&or)kea(sttdacr1er d
tnightly. plowendéedét siteadi ly by school year such
reported this.

ess toéonhapnrdasct i c almongi gréd@wess 7l ower i n London comp:
h al |l otWheirh erteagvieornasg.e of 491 % eopfo rytecdornshprmaest i ¢ al
k at | east once a fortnight, the rate in Lonidon w

njoying practical work was the&9 tfopr mlogeélviang oen aonoma
earn sdhenséudents most motivated in science by pr a
who waitseo most engaged in science more generally, fo
amily science connections and those with a stroaong s

Seven in ten st éldlenwasntiend ytecmrdso 7mor e practical vior k,
demand among those who do6l%WwiwhbediDdn hpeasteintadly wor k
|l east fortnightly wanted to do more compared wi:h 79

The appetite for more practical wor k was higher amon
engagement i bstadieeancsewho were not interested in scie
science as 6for med were associated with higher | eve

Yeabll’r students were more |ikely to do practical wor |
independently, and relativedtyylf e wa @tiideicti ibeekl. Gr eugwwo
38% said they had carried out practical work indepen
fieldwork. dpi werkolhew! ving anal yusptogcltasubhs ahd w
practical work was common (74% amar 7S SE&Hpesdai tely)
they engaged in class discussion about practica wor

Most yddr sTfudents were unable to relate practical t a
While most students (66%) said that they unders:ood
than just following instructions, only 34% said that
relevance of the practical work tm Asieary,daBl ddi 2anda
mi nority ethnic backgrounds, and students study ng t
the practical work they did highly across a ranje of

6.Adont ext

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; Gatshy 2017).

The nature of practical work in school science can vary . SCORE (2013) defines practical work as
dearning activit ies in which students observe, investigate and develop an understanding of the
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world around them, through direct, often hands don, experience of phenomena or manipulating
real obj ects avhaleasm@atskey (201&)lasdd@fsted (2023) adopt a slightly broader
definition that includes teacher demonstrations as well as hands don 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  dpractice practical work, and these recommendations are

discussed at relevant points within this  chapter. Ofsted (2023) also sets out some of the features of
high dquality practical work: pupils have the necessary curriculum dbased 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 dn kseidmplnys tfraulcltd winmsg réartehceirp da h
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  819. 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 819 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 don 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 dquality practical work. However, amid the continuing
after deffects of COVID 819, 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. Number of hours of science educat

Figure 6.1 displays the number of hours students in years 7 811 said they spent learning science per
week. In years 7 88, 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 7 988 to 4 hours in year 9 and 5 hours in years 10 811.

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,

Figure 6.1: Number of hours spent studying science by students in years 7 011;
and by type of course for students in years 10 611 (2023)

Median number of hours

. A

ivearss T T ALY 55 hous

mUpto3.5hours m4to4.5hours ® 5to5.5hours ®6 hours or more

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 7 811s 2023 (5,210): year 7 (993); year 8 (1,032); year 9 (1,052); years 10 0611 (2,133); double
science (1,111); triple science (772)

17 For SET 2016, comparisons can only be made with years 10 9811 as younger groups were not included in the
2016 survey.

8As discussed i n s ec tdiemned dassHicatios df whettbenthey €tudysdeublé 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.
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6. Brequency of practhiooal wor k at

Overall frequency in 2023

Students were asked about the frequency and type of opr
theen Gatsby benchmarlbas( Gefsbense@i7popnodrd mabdblowvant i
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 don 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 &on 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

two dfifths 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 Gatshy survey,

in 2017 there was no wides pread evidence of digital technologies replacing more hands aoon

practical work (benchmark 7): Gatsby found that 58% of schools used computers to replace

practical sessions 6little of the timed and 33% did so

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 7 811, 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 don practical work
at least once a fortnight (Figure 6.  2).

In years 100811, triple science students were doing more hands don 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 dspecific 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 d&resourced : 38% of schools reported that

VerilanScience Educa®prdnd2Tr acker | | 84



fewer than 3 teachers were allocated to a typical combined science class compared with  13% for
separate science classes'.

Figure 6.2: Frequency of different types of practical work among students in
years 7 011 (2023)

% of all students in year 7 to 11

m Don't know

H Never
Less often

u Once every couple of
months

m At least once a month

m At least once a fortnight

m At least once a week

Hands-on practical work Watch a teacher Watch a video of a practical
demonstration of a practical

Still thinking about this last school year, about how often did you generally do the following in science
lessons? (Pracquan)
Bases: Year 7811s (4,160): all year 7 d9s (3077); half sample A year 10 611s (1,083)

Overall frequency: trends over ti me

Figure 6.3 displays trends in exposure to practical work in school science over time. For years 10011,
the SET 2023 results can be compared with SET 2016 and SET 2019. However, for years 7 89, 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 GCSEdlevel students
(years 10011) doing hands &on 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 89 did more interactive practical work at least once a fortnight

than students in years 10 811: 41% did hands don practical work (compared with 26% of those in

years 10611) and 48% watched a teacher demonstration (compared with 32% in years 10 011). 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
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However, although students in years 7 89 did more practical work than GCSE  dlevel 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 89 who did fortnightly
hands -on practical swas lower in 2023 compared to 2019 (53% in 2019 vs 41% in 2023), while the
percentage of year 7 09 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 819, 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 oterm
shift towards using digital technology in place of hands don practical work, even without COVID 819.
However, even if this were to be the case, it is likely that the COVID 0819 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 819 restrictions were

lifted .

Figure 6.3: Frequency of different types of practical work done by students in
years 7011 (2016, 2019, 2023)

% of students in years 7-11 saying they do each type of practical work at least once a fortnight

w2016 = 2019 m2023

All Years 7-11 Years 7-9 Years 10-11 All Years 7-11 Years 7-9 Years 10-11 All Years 7-11 Years 7-9 Years 10-11

Hands-on practical work Watch a teacher demo of a practical Watch a video of a practical

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 811s (4,160): all year 7 89s (3077); half sample A year 10 &11s (1083)

Bases (2019): All year 7 811s half sample (2,193): all year 7 d9s (1,153); year 10 811s (1,040)
Bases (2016): All year 10 811s (2,072)

Figure 6.4 focuses on two summary measures for 2019 an
trenpbdust at the more detail edpsrchontbtdyetudéert 8llli nnihyoe & he
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report edanwfi nghe three types of practical work at | east
percentodgest udend78l li nwhyoecarreported dodongpeathecrahawdsk
teacher demonstrations (whichoaqgiusalpiotayc Gatabywdek)nes go

Thisdi ctateets, broadly, the amount of practical work of &
exposed t onagverodiclhanged greatly bet wealnt R@Od@Ph aynadar2z 023,
studemt 2023 reportractdioc¢ atigh ameslsstb®dent s. i&bk s200 1®bser ved
i 2019, in 2023 there was agaiim acclesar tpatatngr f oafm ddc lp
by schoowhiylemrree i n four yearrep/ordtoendi @gt at ( 7T@®pst fortnig
exposure to any fworrnk ,ofo nplrya c5t29% adife nytesarr elplor t Bldwdweéeng s
there was an uptick to exposure to awhyi cfhorwa so fl aprrgaedtyi c
explained by an increase in VWatymamigd@adeds 06839wrattye
students and 55% of ypatrhwlals salusdoe netvsi)d e rlthuilse 20 h%k eand o
reduced frequency of more intewuwactiov&CPEaexiamal sasi wet h
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 |l evels of exposuappétamnpivectiemal nwadr br ofa

consistent between h2ed9 apmpet azG2 o deaVvénkeeem t he vol ume

students undertaking more direct forms of ppraethit@agle wo

of students being exposedr todembast rhaedswmrsadtoiweal s n

2023 comparedawidt baptiRe®ddh®@eci al ly apparent ipreryceanrth@lgle, wh

dropped from 50% to 37%. As we have seen in Figures 6.
S

vi deo ocfalpsriamcatsieasephhyged these more interactive f or ms
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Figure 6.4: Frequency of different types of practical work done by students in
years 7011 (2016, 2019, 2023)

% of students in years 7-11 doing any type of

85 practical work and more interactive forms of
80 =30 practical work at least once a fortnight
75
® 73 12
70
65
L 2 - 63
60 63 = 61 = 61
55
50 ¢ 52 ® 50
45 ¢ 46
40
35
Year 7 Year 8 Year 9 Year 10 Year 11
— Any practical work at least once a fortnight (2019)
+ Any hands-on or teacher demo practicals at least once a fortnight (2019)
Any practical work at least once a fortnight (2023)
Any hands-on or teacher demo practicals at least once a fortnight (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 7 811s Half sample (2,193); all year 7/8/9 /10/11 half sample (372/402/379/508/532)

Variation in frequency of practical
deprivati on

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  don practical work was lower in London compared with other
regions, and this was the case among students in both years 789 and years 10 611.

The participation rate of year 7 89 students doing hands don practical work at least once a fortnight
was in the 35% 840% range across most regions but it was higher in the South East, South West and
East (48850%) and lower in London (34%). The participation rate of year 10 013 students doing
hands don 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
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Figure 6.5: Percentage of years 7 811 who took partin hands don science
practical sessions at least once a fortnight by region and school stage (2023)

% of students in years 7-11 doing hands-on practical work at least once a fortnight by region and school stage

mYears 7-9 Years 10-11

All students N. East N. West Yorks & E. Mids W. Mids London S.East S. West
Humber

Still thinking about this last school year, about how often did you generally do the following in science
lessons? (Pracquan)

Bases: All year 7 89s (3,077), half sample A year 10 &11s (1,083): North East year 7 89/10 811 (131/55%);
North West year 7 89/10 0611 (385/138); Yorkshire and the Humber year 7 89/10 811 (334/93); East Midlands
year 7 89/10 811 (281/102); West Midlands year 7 9/10 811 (328/130); East of England year 7 &9/10011
(350/119); London year 7 89/100811 (436/168); South East year 7 89/10011 (516/178); South West year 7 &
9/10611 (310/100)

*Note small base size
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6. 4 Whether students feel they

On balance, students in all school years 7 811 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 doon
practical work, while there was much less appetite among this group for more teacher

demonstrations (12%) or more videos of practicals (5%).

Year 709 students were more likely to be dissatisfied with the amount of practical work they do
compared with year 10 811 students (73% compared with 68%).

For students in years 10 011, 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 10 811 students who wanted to do more practical work was 58% in 2016, 57% in
2019 and 68% in 2023.

In 2023, students in years 10 011 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 7 011 (2016, 2019 and
2023)

% of all students in years 7-11

m | would have

preferred to

do more

57

® | was happy = 68 62

with the

amount
u | would have

preferred to

do less 32 34 26
= Don't know 24 22 22

‘ 6 4 3 3 <
Yrs 10-11 Yrs 10-11 Yrs 10-11 Al Yrs 7-11 Yrs 7-9 Biology Chemistry Physics
2016 2019 2023 2023

Which of these best applies to you? (Pracres)
Bases (2023): Years 7011 (4,160); years 7 89 (3,077); half sample A years 10 0611 )1,083)

Bases (2019): Years 7611 half sample (2,193); years 7 &9 (1,153); years 10811 (1,040)
Bases (2016): Years 10011 (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:

1  Students who said they did hands &on practical work less than once a fortnight (79% compared
with 61% who did hands don practical work more frequently)
1  Year 7089 students who were not interested in science (78% compared with 60% who were very
interested in science)
1  Year 10011 students on the double science pathway (73% compared with 64% of year 10 011
students on the triple science pathway)
T Students who see science as 6not for med (76% compar
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 dmotivated groups (for example , those in lower dability 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

6goodd and the amount of practical words, 0%ofdtaderitss exper
citing a 6good teacherd® as one of their reasons for en
practical work, compared with only 17% of students who did not cite having a good teacher as a

motivation for learning science.

For older studentsinyears10 811, a si mil ar pattern can be found for t
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.
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6. 5 Which groups of students were
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 89 selected this as a motivating factor, while
between 21% and 28% of students in years 10313 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 d 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 89 were the most likely to feel motivated by doing
practical work in science:

1 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.

1 Students with many family science connections: 59% of those with a high FSCI dScience score vs
42% with a low FSCI score .
1 Students with a highself dbel i ef i n science ability (60% who saw th

6goodd at science compared with 32% who see themsel ve
all 6 at science).

9 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 6not fo

6. 6 Nature of practical work done

Gatsby (2017) advocates  within their benchmarks several markers of high  dquality 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 7 811 was asked for the first time in 2023 (see Figure 6.7).

In SET 2023, when carrying out an experiment, students in years 7 811 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  dup 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 wusing a virtual | aboratory,
experiment rather than in real life, using a website or special compu ter soflt warebd
21 |t was found in cognitivepre ot est i ng t hat young people were not familiar w
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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 9811 (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 7 911 (2023)

% of students in years 7-11
Carried out an experiment with others
Analysed results from an experiment

Written up conclusions from an experiment

Taken part in a class discussion about the results of an
experiment

Carried out an experiment by myself

Fieldwork (experiment that takes place outside a school
classroom or laboratory)
Carried out a simulated experiment rather than in real life,
using a website or special computer software

None of the above

Don't know

Most common in
Year 7 (62%) &
Year 8 (60%)

Most common in
Year 11 (45%)

Most common in
Year 11 (41%)

Most common in
Year 11 (21%)

Thinking about the whole of this last school year, have you done any of these kinds of work in science

lessons? (Pracqual)

Bases: Years 7011 (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

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 7 811 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

0r eci p e doingdpractical, and fail to learn the relevant scientific concepts underpinning it. In

support of this observation, Cra mman et al. (2019) found that the breadth of practical work

undertaken by 11 814 year olds in England and Scotland was limited, with most experiments

requiring the student to o0follow prepared instbructions
ended exploration.

Figure 6.8: Extent to which students in years 7 9811 experience d good quality

practical work (2023)
66
34

% of students in years 7-11
You analysed the results or You discussed the results with  You understood the aim of the The teacher explained the
drew conclusions from the other members of your class practical work rather than just relevance of the practical work
practical work following the instructions to everyday life

u Never

= Rarely

u Sometimes

u Usually

61

u Always

Thinking about the whole of this last school year, when doing practical work, how often would you say
thaté (PracOft)
Bases: 2023 Years 7011 0 all years 7 89, half sample years 10 9811 (4,160)

Mal e students (72%) were more |ikely than female stude
busuallyd understood the aim of the practical work rat
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%).
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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 oquality 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 inthe  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 9811 experience d good quality
practical work by type of science course at GCSE (2023)

% of students in years 10-11 who do each activily ‘always’ or ‘usually’ when doing practical work in science

m Triple science  mDouble science

You analysed the results or drew  You discussed the results with You understood the aim of the The teacher explained the
conclusions from the practical work  other members of your class practical work rather than just relevance of the practical work to
following the instructions everyday life

Thinking about the whole of this last school year, when doing practical work, how often would you say

thaté (PracOft)
Bases: Years 7011 8 all years 7 89, half sample years 10 611 (4,160); double science (568); triple science (383)
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/7.Scil ence pathways at G

This chapter explores science pathways taken by students in years 10 d11, 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

Changoevser ti me

Thpercenbbagetudents who said they had adocwsers ttiondag ri p
bet ween SET 2016Niamed iSrETt €20 2s3t u d esratitsh eiyn w2eOr2e3 o(f8f<ed)e d
opportunity to take triple science, a smal/l i nc -ease
since 2016 (81%). Of those who did not take trioale s
of fering triple sciencehhad hbloem tthom ddfom nf MO 19 an
2023 findings

A third (32% 3 o0t yeeamt ss0sai d they hladwdewkren ttheme ei s
evidence that some young people misclassified doubl e

figures suggestddehavedhemesasuveyis deskempteo be an ov

Triple scidlemncemdamdk eple3asr wlabs hi gher among students fro
advantaged backgrounds and with strolagé&rp fwansi |y sci e
hi gher amawdgnts wlhsd awmer d i ving in the | east deprived
family science connectédedunsatwdtpamnennj versgibhg i 1 the
a strong science itHtetméewete ,6qmad @hat fei ol ogy, chemi st
One i nyefairdleBOstudents would have |liked to study trip!
Whil e most studedéttrsi ptlaekisncg eancneomr out e were éontent wi
triple science student s twroiup|lde hiwavdeb d d &ketdi dro lsd aurd y
avail able to them.

Nine in té&n3 ysetawdelnlt s sai d they attended schbael s whi
most common barriers to studying tri,pépcepgt icone ofel a
di fficulty and volume of work. Among those who didno
had not offered it. Il nstead, most students (69%) cit
confidence or interest, or comrdker 38 % bcad udkeaedt bae tsichhowrhe
barrier such as not achieving the grade requireid. Fe
choose not to study triple science because they | ack
because they thought it wpesduirevpOEBd® Vveo2imwrh

One in three students had received some help from fa
for their sc22%chadiCiS&Esei ved i nfor mal help from a si
member, and 12% had received private tuition. Rz2ceip
students from a Bl ack or Asi afe douaccaktgerdo upnadr,e mati,t hv'iat hu ni
family science connections, and among students i vion
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7.1 Context

Oripesci enced is the study of three separate science GCS
scienced (or combined science) study all three science
have been in place since the GCSE reforms in 2018 that involved a change in t he grading from A* &

G to 9 81, 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). Tri
standardd of science educati on atunity@Gt8dy awider irangepaf ovi des
science content. It is also linked to more positive attitudes and confidence in science, higher rates

of post 816 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 0 over 90% & 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 dattainment 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
overwhel mingly seen as the route foroytbhasnad whaggaerse a&dla
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 dbased and
personal barriers.

7.2 Science pathway taken in years

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 10 913 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 0GCSE
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 ~ dreported data, and there is clear evidence that the
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survey rate of triple science uptake was overestimated due to student confusion around what
counts as O6tripl ed 2 Bicilarticdntusion Waes élsosated m BETR019 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 oup.
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

Figure 7.1: Science pathway taken at GCSE: survey  dreported data among years
10813 (2019, 2023)

% all year 10-13s

% who were doing triple »

science in SET 2019 34 35 33 37* 35

| Triple (separate sciences)
= Double (combined science)
= One/two separate sciences
m Other

m Don't know

Year 10 Year 11 Year 12 Year 13 All years 10-13
Total:

*
Not directly comparable across the two surveys as the Year 13 cohort in SET 2019
took unreformed GCSEs graded A*-G instead of 9-1

Which science course [did you take/are you taking] in year 10 and 11? GCSEScIA
Bases (2023): All year 10 813s (4,179): Year 10 (1,057); year 11 (1,076); year 12 (1,040); year 13 (1,006)

22 |n 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 dentries &for dgcse dasdand dadlevel &
summer §2023dexam dseries/provisional dentries éfor dgcse dasdand da dlevel dsummer §20230exam dseries

24 The 2019 year 13 cohort would have taken their science GCSEs in 2017 when the grading was still A* oG as
opposed to the reformed 9 81 specification.
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7.3 Patterns of triple science upt

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 dup among years 10 813 was higher in the following groups:

1 Asian students (37% overall: 36% of Asian males and 38% of Asian females)

1 More advantaged students living in the least deprived IDACI quintile (42%)

1 Students with a strong science identity (58% who took an active interest in science news and
other activities) .

1 Students with strong family science connections (48% of those with a high FSCI score)

T Students who feel that they are 6very good6 or oOfairl
47%, 47% respectively) .

1 Students with a parent who had been to university (41%)

9 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:

1 Black students (29% overall: 31% of Black males and 28% of Black females)

1 Sudents living in  the most deprived IDACI quintile (25%)

T Students with a weak science identity (16% .who consid
9 Students with no family science connections (22% of those with a low FSCI score)

f Students who feel that they are édnot very goodd&é or ©6n

(15%, 20% 19% respectively) .
1 Students without a university deducated parent (26%)
1 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 drelated choices and outcomes for young people.
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7.4 Barriers to taking triple s

As in previous SET surveys, the reasons for not taking up triple science were classified into three
categories:

1 School daccess barriers: where schools do not enter any students for triple science;

1 School dselection barriers: triple science is available, but schools are selective in who is given the
opportunity or encouragement to study it;

1 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.

Schoaclcess barriers

Figure 7.2 shows the percentage sof 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 823.

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 10 913)

% of all in Year 10-13

Offered triple = 81% % Offered triple = 87% % Offered triple = 89%

\

u Offered and
taken
= Offered but
not taken
» Not offered
= Don't know
if offered

2016 2019 2023

Which science course [did you take/are you taking] in year 10 and 11? (GCSESCcIA/GCSESCciB)
When you were choosing your GCSE options, did your school offer Triple Science to any students?
(TripSciSch)

Bases: All year 10913s: 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 didnodd.of fer tr
However, this rate was higher for those living in more deprived IDACI quintiles (15% in the most

deprived quintile reducing to 5% in the |  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).

Figure 7.3: If you did not study triple science, was this the preferred route?
Students in years 10 913 (2016, 2019, 2023)

% of all in years 10-13 who did not study triple science

m Wanted to take
triple (offered at
school)

1 9% would have

liked to do triple science
but were unableto (20%
in 2019; 16% in 2016)

Wanted to take
triple (not offered)

= Triple offered but
happy not taking it

= Triple not offered,

but happy not
taking it
= Offered and don't 7 3 cy
Know O were happy to
take a science course
= Not offered and other than triple science
don't know (72% in 2019; 69% in

2016)

(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 10313s who did not study triple science (excluding DK if offered): 2023 (2,301), 2019 (2,321),
2016 (2,202)

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
all or didndt offer it to them):

1 Asian students (23% vs 17% of white students) ,

i Students with many family science connections (27% vs 14% with no family science
connections) .

i Students living in the North East and West Midlands (24% and 23% , respectively , compared with
18% across all other regions) .
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Schosoeddl ection and personal barriers

Why didndt 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
i mportant barrier in 2023 than in 2019: of those who
a barrier in 2023 compared with 10% in 2019 (and 23% in 2016)

As in 2019, personal barriers were more important than school dselection 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 dselection 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%).

School dbased 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 10 013
who havenot 2828)udi ed it (

% of all Year 10-13s who haven't taken triple science

School access barrier School didn'toffer it [E] §J 10% in 2019; 23% in 2016

Not interested
Too difficult/lacked confidence t 28% in 2019
Too much extra work
Personal barriers Prioritised other subjects
Not needed for A level choices
Not needed for future career

Any personal barrier

Not in the right set

Didn't achieve the grade
Teacher advised me not to
Timetabling problems

Any school-selection barrier .v 43% in 2019

Why didndét you (want to) study triple science? (Trip!
Base: All year 10 813s 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 subgroup

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):

1 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 gend
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%).
1 Asian students were less likely than white students to be put off because they wanted to prioritise
other subjects (17% vs 24%).
1 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 ot her exte

Overall , 34% of students in years 10 013 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:

1 Black and Asian students (22% and 21% , respectively compared with 9% of white students)

1 When with a parent who had  been to university (15% compared with 8% of students without
a university deducated parent)

1 Students with many family science connections (21% compared with 6% who had no such
connections) .

1 Students living in London (21% compared with 12%  overall) .

There were no clear differences by level of area deprivation (IDACI quintiles).

I't is also interesting that students who rated their a
somewhat more | ikely than those who rated their abilit
tuition. For example, 15% who rated their ability in chemistry as 06goodd received privat
compared with 10% who rated their ability as 6not good

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.Sci ence pat hwidys 1 n vy

This chapter explores the subject choices and intentions of students in years 12 013, once science
becomes a hon dcompulsory subject. The chapter covers early post 016 science aspirations for years
709, postd16 subject choices among those in years 11 813, and variation in aspirations and choices

by demographic subgroups. Finally, this coi6achoicesr cover s

and whether they had experienced any constraints when making these choices. Findings have
been compared with 2019 where ap plicable.

Key findings

Changoevser ti me

Compared with 2018, stewemtygeam 2023 intend Thel earn

percentwdgegear 7s who think they wil!/| continue with
compul sory has fallen from 70% to 64%, with no :-hang
i n POGGSE science intentg(ofnrso na nboSn% tyoe a5r99%9) . Among year

(32%) say that science after GCSE is definitely not

2023 findings

Six in téd®8nsyeden?is were open to followin§g2& sai dnce
they would definitely or possibly choose to stuily
was defEamriltye.aspirations to follow a science pathway
interest, perarmred vfeaimialby l¢drynecti ons.

Sedpferception of ability in STBM6 salhgtce de ntass irre | yae aerd

1811 who felt they were 6goodd6 at science subjects
academic rout e, while those who did not rate thz=2ir
to choose a rvowtag i on al

A half od®él3yseawerlel taking (orl eV daiha sd ptad htwalke) hdi ce

ovérrepresented among females, Asian students, triple

the most affluent | DACI quintile.

About a thircd3efwgeart dking (or planned tdhti ake a

pat hway choi c@ ewa®esenerd among doubl e science studen
about subject area, the top three vocational pa: hway
social care, engineering, and administration ani bus

When maklegeA choices, students wer 8 TnioM et hlaink ea yS Tt EOM
pat hw@fy.al | oYy2ast ddents who were either already stud
had made tédeel @A&hoi ces, 84& TheaM scuhbojseecnt snoaonnd 56 9% had

STEM subjects (many studendtseehparalgosaerm &ermiowt)u & n

most popul ar STEM A |l evel choices were maths, b ol og
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Among students taking STEM A | evels, most todk STEM

STEM patdBwaoyf y&la&3r stludents who #M1&§d Amdeeeposthoi ces
onl y sSvioeM subjects, while 42% chose a mixed pattltway
subject s.

There was a strong asddmoatiiandg o nofbed wieleint weild STEIA sub

to study STEMmanhg Ayéawells who had planned lbavteliot
courses, those who did not rate themselves as goo0d
reject a STEM pathway altogether: between 56% and

STEM subjects as 6goodd6 had rejectedoSYEEMIAl treg Btch e ro

rat e4 2o.f

There were strongly gendered didSfT&E&mMeeAhceks ¢ NMabeé s. STE
were more |ikely to choose maths, physics, and :-ompu

to choose biology and chemistry. Femal es were moare
sciences subjects, paygtihacidogyoEn pll iogly .

Most student 81 3i nweyreea rhsa plpldl 6wicthlo i geest at t he ti me they
While 72% were happy, 20% said they would have orefe
combination of subjects or courses. The main ba-rier

or college not offering the course or a failure to

Unhappinessdolwi tshubgestt choices was raiosepomamedg t hose

di fficulties relating to concentration, emotions

When yedB $52udents were askeddted aledilcaeddiot8 theahtt i r

t hewoulhd vlei ktedhavehosei ffer entwhseunb joercitgsi nal | yosel act i nc¢

hindsRgasons given for this focused on wanting o]
preference for more flexibility, for example tac<ing

8.1 Context

Once students reach the end of year 11, their pathways narrow as they make their post 016

choices. However , Archer et al. (2013) suggest that science aspirations might be formed much

earlier; the period between ages 1 00814 (years 7 d9) is a critical time for the development of young
peopleds attitudes to science, because by the age of
increasingly fixed.

From year 11, students are required to make choices about post 016 pathways. However, the post &
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 ~ Sandard 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:/leducationhub.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 816 choices compared to the choices
currently available.

Against this policy background, this chapter explores the factors associated with post 316 choices in
SET 2023, from the early aspirations of students in years 7 89 to the more confirmed pathways of

those in years 10 013, look ing at the factors that appear to influence pathways in years 12 813, and
whether students are content with the choices they were able to make at this critical transition

stage.

8. 2 Future intentdens among year 7

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 89 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 afallo  ver time in post dGCSE 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 0 with a steeper decline in interest among the youngest

cohorts compared with other year groups d 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.

Itis also interesting to note that the  percentage of students in SET 2023 who sai
want to continue with science remained at around one in five over these school years. Although
we do not (yet) have |l ongitudinal data to affirm this,

most vulnera ble to being lost in the science pipeline.
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Figure 8.1: Whether students in years 7 39 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 7 89 (3,077/2,314); year 7 (993/775); year 8 (1,032/814); year 9 (1,052/725).

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 816, 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.
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