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Executive summary

Background and context

Yo ng people ale ofen enco laged o ald
gience lelated caleelg¥o fo Jel pel,gonal and
naxional pwéoew_lgnd gofhat gience lelated
field 4 can become mole acce, sgble, difelg,
and mcl /e Ne/eﬁhele“ gience fillxend

~o be ,een agleggacce ble fol people flom
pakic lal backglo nd4and/ob Fkh pakic lal
chalacelj §ic

Relaﬂ/et je'i o.ng people § d _Jon
comp L pob_ 4),uence ¢ Dlecty a ppel
gcondal_ hool (Yeal 12 and abo/e and &
m/el,f,LﬁCl ding gillg 04 ng people flom
familie, mle /arn‘aged cile mance 4 and
ngpeopleﬂpm cekamethmcbackglo nd g
Wﬁwm flence, mole o ng people ¥end *o
Jd gotog|cal pence ~han chemigl g‘nd

74; a ppeb gcondal_ 4’chool and £
byt

Yo ng people oren R -‘hat gience, incl ding
Chemn‘l,,uy .

m\“ebe*mg and enjoHTEMC R ® 2 MK dThemi 82 b 3., 'A‘and HTRMColie, h



Man»g}pedgof ¥ dentg li/eg incl ding*‘_heibfamilk4v
cile mgancegand ed cational conte\tg can inflagnce
<heil, pel,\,onat«ieliefg ae de gy a pilxion 4 and Midel
identification Mih gience <A‘£he14 e al, 2 12 DeWs,
etal 211 & def‘; 3 d'irg imemiouh'and choice,g
clogel’g;ﬂociate fh<heil, asw de;ﬁo abdg,’cience,
incl ding<heil, inele ¥ in gcience,*.heil, belief‘gabo <~
gience being  ef | and /al ed <hlo gh facilfating
caleely jobg and f< le oppok mtie,g and <heil
moti /ational beliefg . ch & xheil ‘gelf confidence and
e\peded glade g¥ogethel fxh n melo othel factol,
inclwding lecei/ing enco lagement and 4 ppokt Yo
follo gience lelaced 3 dieg and caleely (Boe &
Henlik £nf2 1% M Faba & Rei 492 14 Regan & DeWs,
©2 15 Sheldlake®2 1_ TUpne’Lgf al 20L

Plo/iding eWla ¢ Mic lab acxi /hﬁieg g, Ch a4 gience
cl bgand i;gﬂom mba“adol,ﬂ/ot e Lgﬂpm
gience lelaxed fieldg ho /l;‘ s,chool‘y;_o gi/e caleel
talkg plp/ide ad /ice, and deti/el, demon;l,ation,g
hag been fo nd ~o ey K in pakticipating § dent,
lepoking highel,im‘_ebe;‘_in ‘!cience,im‘. ;‘_in 3 djryg,
gience f Khel, and a pilation 4 ¥o ience
caleely compaled~o othel dentg@tla & Macleod,
Q15 F bﬁhel,l;egeakh h al!o linked engaging Mxh
Wa ¢ dic lag aci /itiej”h‘,h po Jti Jo awit de 4 and
a pilation Yo aldggcience ﬂAkzheh Moote, MaclLeod,
Flanci 4 & DeWm, 202 Sheldlake, M gaba, & Rel ge
21a Appl’igg goecific plogl,amme,rof ¢ Ppok fol
3 dem, incl ding *.ho,ge aimz?io a‘dg fo;ﬁel)ng
ineled o and/ol a pilaxion ¢ X a‘dg gience, hag
e, hﬁedﬁn Jaliable le g tr b+ Mih pme | cce g
<Ro\,enz eig & Wigfield 02 L. /fandenH UA,MeeH“en,
& /an Langen, 2 1% Eallie ploglamme gthat aimed
Yo plomote chemical gience a4 a beneficial caleel
ha /e achie /ed beneﬁt;_o 3 demg’ intebe; and caleel,
a Pilw n‘!‘ah‘,ho gh ha/e had« gl,eate;impaoﬁfob
<ho xh e\i;‘,mg apilakion tolald g cience (Lo,
SIal, Splingae, Halland, & Hal,00. * Lold, Xiaf,
Hak, Splingate, & Halland 0. %

O/elall, e\i;ing le galch highlight gthe conin ing need
foly and<he potenxial benefi of, plo Adingf bhel 4 ppok
fol,_o,ng people Whﬁhinwﬁhigcomﬁe\wﬁ,f ndameral i 44 €4
in /ol 73 en g king acce gbili , ipcl Jon, and R it»,{)me
0.8 people makgeneﬁ flom di elerx fobm 4 and/ob
amo nt of o ppolf pehat ¥ die gand caleel4in chemi;‘_l,'dV
and gience can become mole acce gdble and achie /able

1.2.  Chemistry for All programme

* The Ch i;‘,l,’jgb All ploglamme aimed o
engage Mih 3 den, flom le g, ad /antaged
backglo nd 4

e Se /emﬁeen "chool‘!b‘ecei/edfhe Chemi;ﬁb fol
All ploglamme and ‘J\ othel ghoal  plo fided
a compaki on, in ojdelto e\plole hethelxhe
ploglamme achie /ed an’b@neﬁtg

*  The ChemiF_fQlAll ghool ,and compal pn
£hoolghad highebthan a/el,age pelcentage
of p pilg eligib“e fol flee ghool meal 4 and
eligible p pilg M¥h pecial ed cafional need 4

¢ Ppok, and Io‘,el, a/elage glade g & GCSE
(Genela| Cebiificate of Secondal,_Ed cation,
obeR i/alengﬂ aliﬁcationg*_han all ;econdal,»4y
,choolgaclp,“England

e X derﬁ.g
ploglamme
Yealk ,and Yeal1l

In England, "econdab,&hool Job g Yeal (age 11/12
and comnxin e;ﬁo Yeal 11 (age 15/1‘,»/ ;‘ djn@ gcience,
incl ding chemi;‘_b_lis comp lgol,kg' ling <hi g¥ime
Genelal Cebificate of Secondal_Ed cation (GCSE ol
gN i/alent B alficationg ale 4 all’;. died in Yeal
0L and Yeal 11, Mxh e\aminationgin Yeah1ll derw.g
can<then ndebtake ppel gcondal_egy cation in Yeal
12 and Yeal B (ageq L/1 %01 /1% helf*,he»g?n
choo.'e all of <heil . bjedg Ad /anced Le/el Genelal
Celificate of Ed cation (A Le el ol eR i falent ppeb
g£condal & ification gale 4 all_g died in Yeal 12
and Yeal 3, Mxh e\ammationg in Yeay B Achje/ing
gecific glade g in pakic lah o bjecty at A Le)el (b
g i/alent R alificationg iy o alt'%ceﬂab’ﬁp‘l,erw‘.l/'4V
~o ni/el,‘;t,lqyependmgon*heco Le

The Chemi.;ﬁl,ngLAll ploglamme aimed~o e age“”ﬂ_h
3 dem flom le g ad /amﬁaged baﬁgw nd 4 Mho might
nox. nece,ﬂab“'q‘mgdeb caleelg Mhin chemi,}b'qwd/
ol corxin e Mxh non comp Igol,'q;wemi,;‘,b' die gt

ppel ‘;econdal,';yhool and/ol, ni/el,f.,]yhe adi’%{’dy
plo /idel,f'ofﬂfhe Chemi;‘.l,»@y‘,All ploglamme lecl ~xed
gchoolg whin<he Eag Midland ,<he Nokh Wey, and
“he So ¥h Eay of England O

i ed the, Chemigh_ jfob All
hen<he _Rele in Yeal, »Yeal %

e
/e‘all,l !choolgbecei/ed
~he Chemi;.l,»fQLAll ploglamme and .. othel, gchos“\,
plo /ided a compalj pn Compalingthe changing /ie .
of § demtacko 44 £hool gthat did and did not lecei /e
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S,cience/c mi;‘_l,_lyhich co |ld infodm plactice 4 and
policiey Mshin gcxlence/chemi;k‘?d cation  The
leg h and e/al ation ploglamme foc ‘Sed on <he
folloMing alea 4

. Re/ealing ~he impact <if an_ ,of <he
Chemi;tl,’jcy)l, All ploglamme , dent g
anw deg beliefy and othel fie ¢ begalding
gcience/chemi;l,»4y

«  Gaining Midedin jghginto 3 den ja pilaxion o
and plogle gdon o aldg,!cience/chemi‘;l,'d‘

The le galch ploglamme in /ﬁ‘_ed § dem o complete
A egionnai each _egh in oldel~o con‘;debtheib
changing fie . o/eln“.im'e The A egionnailey a ked
~he g£me cole B eFion g each _egyl,in oldel~o di d.l,dy
congdeb changego/elﬁ,ime addxional R egion g Mele
al imtlod ced in latel 'eﬁ in oldel¥o con jdeb mole
gecific and/ol comple\ iely Acko ggthe ghool gthat
Aecei/edwﬁhe Chemi;ﬁbjgvbAll ploglamme,.3.. ¥ dent,
completed a A e;‘_ionnaile on & lea;‘_ one occa;on,
ackp ggthe compali pn ghoolg 21 3 dem ;completed
e;ionnailﬁ oiat lea; one occa‘;on Some 3 dentg
elﬁal@ intel,/ie edinoldebo di,c ,“*_heil,e\ peljenceg
in mole dexail

1.4. Research results and insights

1.4.1. Insights into students’ changing
attitudes and aspirations

e X demﬁg in Chemi;‘.b,jgb All ‘;chool‘; and
3 dern‘,,g in compFU.’on gchoolgw‘,ended ~0
é\plegdmilab/ie g Yeal ¥

¢ X dentg’ /ie ;‘.ended*.o becomete“pogﬁi /e
o/elﬁ_ime flom Yeal, ®o Yeal 11

* An_ghange /eb*,ime ele 4 all__gmalle)
fol, 3 demﬁg whin .’chool,wﬁhat lecei led <he
Chemi 3b_fbAll phoglamme

e X dern‘.gin s,chool\;‘.han‘.becei /edﬂ‘.heChemi;l,k4
foL"AH ploglamme con/ eq mole po jti/e '
fie ¢ Yhan 3 demty Mihin  compal on
gchoolgat Yeal, 11 fob*heiba‘pilation,gfo ald
chemi.;ﬁl,'ﬁ;ﬁ dieg and caleel, chemi;ﬁLJY
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~ime, v"hile highlighting v%oledom, digneele 34 and/ol
pe ei/ing a lack of f n Ma genelall _mpole pbe/alent
o /eltime Addkionallg;y demginclﬁagnélkmyghligmed
negati/e apect, lelated ~o .!elf confidence o ch ER
mateljal being con;del;ed <0 be di ic X, comple\,
and/obhald~o ndebgand St dent g al o incl,ea;nglﬂ‘y
di‘Jiked gl ation g fodm lae, and g'rmbol.g and <hax
leabning in/ol/ed memolj gxion Man"gf*.hege alea 4
ma_igtebgct and ale inhelert~oveaching and lealning
abo < chemi;‘.l,» ch a‘;‘_he el ation g folm lae, and

a'jgbol;‘_hat ale ged'to leple g chemwal lﬁadiong,
hich kghlight Lme ofthe challenge . Fithin chool

and fol Midebploglamme jand infiati /eg
Implications of aspects of teaching/learning

G¢hel anal con;del,ed ~he implicationg of ,goeciﬁc
a pect  ofteaching and lealning, acco ming fol<heil
ghool g lecei /mg ol nox decei /ingw‘,he Chemi.;ﬁl,’fgvbAll
ploglamme and othebfactoly Similalpaseln jof he 4 4
<ended<o be gen di elem academic »egyl,g (Yeab »
Yeal % Yealk ,and Yeah 1l

S dentg Aepolt.gof'theibteachib \Jng,cience/chemi;l,'*y
%o helpthem ndebgand<he Folld o < jde ghool, and
3 demt g lepolinof mole flgR erﬁ,l'@ﬁendinga £ience/
chemi;‘.bqu b, Mele bajl impokant po i /e pledictol,
of <heil, apilxion 4 Yo ald‘g ‘gcience/chemi;tb_ljzheil,
inele 3 enjo»rmyent in ‘!cience/chemi;ﬁb‘iﬂjeil, pelcel fed
~ilx_ /gl e of \,cience/chemi;luwjibﬁlf confidence in
gcience/chemi,;tlugyndfheil,peb:ei ed /al e of gience/
chemigh ~p pciet_ & dent g lepolt, of ndebaking
pladicalé\-ieb’memg and ya/ingthe chancevo e\ptain
<heilidea 4 Fele al p po Fi/e pledictol of<heilintele 3/
enjo,rm?nt /'n ‘gcience/chemigb,*f’t demty  lepok o
of being in ol/ed in cla” debae ol digc ggon Mele
othel po i /e pl;edio‘.obg of <heil, ‘!elf confidence in
gcience/chemi;l,»ﬂ

The g ayl/sag_ o el potentia.l a/en eg¥o help fogel
3 dem‘.g ELh de‘y, and bellefg begaldleg of S,c?ool&’
appl»i&g fokmali gd ploglamme g of acti/Kie Je fl’ﬁfg
Addh‘.ionall_;j:\e Chemi b_fQUAll phoglamme plo /ided
gcience/chemi;l,»gl b\, a»hd chanceg fol, 3 demg*_o
di,c “ih i ideaga'nd /ie gThe.!e ﬁndinggma»aﬂo
s ggedholM ome ploglamme benefi leach § den¥

Perceptions of additional activities and events

e X dem" "”ithm .’choolg <ha< l;ecei/ed <he
Chemi;b:‘;l, All ploglamme, compaled ~o
J demt, Mxhin othel ghool, had mole
po gtife /ie gibo <<he benefh‘,gau,gng flom
addiional acxi iw‘.iegand e/entgagoneal,ll

LI & dem‘:'hoengag@ﬁmojev‘”iththechemi;l,’d
fol All ploglamme (Mho \peUenced at lead '
one op-“ionale/ern‘, obacxi hﬁ,g\y ple g£d highel,
pelcei /ed benefw 4

¢ In ghool gxhat did not decei Jehe Chemi\;ﬁb’4y
fol, All plog/am , bo’g;yﬁended ~o e\ple“
mole po gi/e /ie gthan gill gabo < pelc ‘/ed
benefi, <heg gendel di elence, Mele

minir\?at ol not ple g fol, 3 dem‘.g v‘”ho
lecei fed<he Chemi gi_fQlAll phoglamme

The Chemigh_fob All ploglamme m/ol/ed /an .
addwrional acxi /#.i'egand e/em‘_\, fol ¥ derﬁ.g (e ch ag
arel, ‘chool cl bg caleely lext leg z‘;t‘gfo ind ‘;‘_Ual
companie,, acti /n_ g ni/el,ghﬁieg andn melo
othelaxi Nieg § dem‘; *hinthe com augon.gchoolg
ma_ha /e al p & pelienced /aljo g2 /Kiegand e fent

<hlo ghvheiboMn ghool,

X dem‘.g *hin ‘gchoolg*.hat becei/ed ~he hemi;‘,l,’d‘
fol All ploglamme, compaled Yo F ‘dew' ®hin <he
compau*on »’chool,’ had mole po;i /e /ie ,gabo <<he




£hool g3 4w of ¥ dengin Chemigh_fQlAll

‘gchool‘g and 5/, of 3 dem‘; in Chemf;ﬁl,’4V

fol, All gchoolg h7> atended mole<han one
optional acXi itvig en

A\l

Inclea gd knoMledge of <he benefw, of a

caleel in  gience/chemiFh_ ,conle ed b_

2. 14, of b dem‘_g in compalﬁgon gchbolg
3 14, 0f 3 demﬁgin Chemi;ﬁl,'@‘bAll gchoolg
and ey, of 3 dem‘_g in Chemi;hk@b All
‘!chool‘! ho aended mole<han one optional
acti /h‘._/g‘erﬁ.

Incbea,ed noMedge abo < <he caleel,
a/ailable ®h a gcience/chemi;‘.k@ alifi
cation con/e ed b_ 244 of § denty in
compau\,on *choolg 3uly, of 3 demﬁg in
Chemi;.l,jg'l,Allgchoolga % 4/(01(;_ dem o
in Chemi;b,fqull ‘;chool‘; ho axended mole
~han one opftional aci /hﬁ,[qemﬁ

Incbeaged ndel,;‘.anding of ho gience/
chemi;b’j@lategfo e/eb,djﬁﬂfe con/e’egw
bj,!‘ ¢, of § dentgin compali pn ghool
43 ¢ of  dentgin Chemigl_fQUAll ghool o
and LN of 3 derﬁ.g in Chemi;‘.b,jgl, All
£hool g Mho asended mole<han one optional
aci /i(‘[g‘em

11
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plo /ide oppok nitiegaclp“gecondabkéhool
i gbeneficial

\]

. Jielpmg 3 dem o de/elop a po i /e idem_
*h gience b’g‘ng Ung*_he’g‘be confident
in<heil abiliie gand lealning of gience (elf
confidence belief g atwyeal, ¥and at Yeal, 11
po gti /el»g‘“ociated rh<heil a pilxion g &
Yeal 1l

. Recei/ing ~he Chemi;‘.b,@b All ploglamme
<compabed o compalj pn ghooly po i /el'4
agpciaed Mxh 3 dem\,’chemi;ﬁb’a*pilationg

12



backglo ndg and/ol fho§ “”ith le‘”
ad /artaged pcio eco ic cile m3ance gto
align<heilf l;s‘gel/e,g ~h chemi.;ﬁl,’d‘

* The ,?amitati/e analw le/ealed ~hat
pelcei/ed ~ilk_ ,/ eWlinjc moti/ation
s'cience/chemi\;ﬁl,’being £ Land /al ed
éol, facilkating caléel,g job' and f< le
oppolt nwie  in genelal folloMed b»ge7 nal
/al e of chemi;l,’ghemigﬁb’gyemgi' al ed
and inhelen: a pex of idemhﬁ'4' ele <he
Jlonge pbedidol,g of apilation 4 Pﬁe
M alitati/e anal,d'* indicated <hat <he <Mo
meagy le g cot,ld inel e, wh implication‘;
Yo § denty Mideb<lajectolie 4 Speciﬁcall,zjf
3 demtgco Id not ea gl _qon jdel chemigl_

~0 7e an inhelen< a pect offheibidemityg'*

ne /elthele 44 becogni gd <he ilw _ 9[ e of

;hLem/L;‘,l,’uwwﬁhe/'go \g con ddel chem{;l,'4V

e elagana en exo aw‘gcﬁ.hebpwfeﬁong

. ch ag medicine  lathel <han chemi;tl,’Ay

Holding a pebpnal /al ofchemi;ﬁb’qakgg

impoktant follemaining Mxhin chemi;‘,l,»dv

Natural ability and non-compulsory choices

Anothe7pbe/ lemxheme flom<he b demg’ im‘_el,/ie
nalaxi/e ginfoled ‘e Jal~alent and/obcle/eme“’
onl»;ﬁ dentq hc}, ele pelcei/ed o be nat Aall»A‘
good & chemix)_ fIxh Iwle e ok Mele pekei,ﬁdfo
be ¥he oneg Mho co Id Ieghﬁimatel'j,‘emain ®hin
chemi;‘_l,»jyhege beliefy co d help leinfolce pme
3 demg’ deci,;ongio lemain in non comp l\,ol,»dy
Wemi,;‘,bygvd cation, egeciallgjjoge flom familie 4
®h 4 ppoki/e hame lealning en/ilonmerﬁ.g fol,
"cience/chemi;l,’uy mR highel le/fl,g of famil’{
gience cap¥al, and/ol Pxh FW‘E ad /antaged LOcio
economic cilc mgance 4 Ho e/eh ~he pelpeptiong
and di\!co bgalo nd ‘nat l,alabilh‘_”gVo ld digco lage
‘goywe othel 3 demﬁg flom chemi;ﬁb,lhe Tal’k
le/ealed n melg  in jght g incl dingthefolloMing

e Thele ag @ endelnpecific congb d'»on
among ’odyni omen Mhele ch i,;‘_l,’ﬂa.,
agpciated Mich iling hald Molk and/
ob nat gl abilx_, [Thich co |d lead~o pme

o,ng Momen deciding not <o 3§ d’j‘]‘Oﬂ




/

1LFFET I¥ 5 M RS

14

Chemistry identities

The 3 derw.g’ im‘_el,/ie'p nablaxi /eg indicated <ha< <he
Chemi;b»fQLAH ploglamme haﬁ a po i Je e ect on
3 demﬁ\,’ chemi;l,»digemitieg hich, in< #n, had a
po Jti /e impact ontheila pilation

Relevance of chemistry and science to everyday
life and society

Beliefy abo < <he fal e of chemi;l,’j;o Pt
encompa g, chemigh__peing <tho ght ~o i lp/e
people’glivi'ngcondiﬂon;\ﬁo help ndebgandthe Folld,
and~o be genelall él ablexo Pl

S demg inteb/ie nabiai /eg con /e@ ~ha ﬂﬁhekdy
fo nd <hat <he plactical element, of xhe Chemi;bﬂ‘y
fol, All ploglamme helped them <o ge<he l;ele/ance
of chemi.;ﬁl,’jp e eb,dgﬁjfe Thig helped %o fo el
<heil peb,gonal /al e of chemi;‘.‘,,gynd <heil, imﬁel,e;‘./
enjo’r@mﬁ ofchemi;‘.b’«

S dem g R eFionnaile le.goon,ge,gle/ealed wﬁhatjﬂeil,
belief , abo < <he /al a_ of gience Yo pociet_ fele
po;i7elk4ya,”ociated xh & peliencing <eaching/
leabning <hat con /e,eQV the Midel application 4 and
lele/ance of gience, pelcei/ed tilt»gf gience,
pakticipation in e\ﬂa ¢ Yic la) acxi /itieg pelception
of*.eachel,g irKeAe;/enjoknlgm of chemi;luj‘eachel,\,
enco laging § demty, Yo § d>4yche,wi.§_l,’4'aﬁel,
GCSE4 and § dent g being moti Lfnted ~oMald , highely
achie?emem‘_ “hio gh competiti/ene , Addrionall ,
bo’ﬂe\plﬁﬂed mole po gti Je pelception 4 abo ¥ <¥he
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Flom eall _ gcondal_ ghool, plp/ide caleely
ad /ice and infolmation abo < <he langg, of
co be, and N aliﬂcationg a/ailable %*h
chemi;‘.l&&' aliﬂcatiohg
Eng ble gill l/acei/e x leay ag mch
enco lagementa‘;bodﬂ

E geciall__gmong ongek ¥ denty, engy ke
<heleig, icient plactical Fobkin chemigh_

Keep memoli ation¥o a minim m

Onl,g@t J dem Yo Mixe ",hete thele iy a
cleabneed<o do £

Whele<hele ale optional e/ertg o acxi /h‘.ieg
o ch ag 0¥ of gchool igte Ob chemi;l,_/4'
,cience cl b\, en, Jexhax all 3 dentgale able
~0 acceuwﬁhege

Gi/e 3 demﬁg and <heil, chemi;l,»jyeachel,g
~he oppolt nh‘.’ﬂ? b ild good, plofe gjonal
Aelation,Jﬁipg*,hat pmetime g Ia; fol, mole
“hana Jngle egb

Plofide a gnall n mbekef high 8 alx_ vl
c Mic lay engagemem\‘rith chemigh_ lgthel,
<han lalgen mbelgof loMel® al_ope,, '

Plo /ide calﬁeb‘!e/em;'hele knoMledgeable
people ale po Ji/e abo ¥ chemi§ g{;‘_hege
can ot § demt intoghe o bject Mho might
othel, I £notcontin e ®hx

University/outreach providers

Help gi/ J demt, acce g q Yo highR alv_

placcical Molk in che i‘;‘.b’yﬁndt
di/eb;tkpf people Mho Molk
in chemi;LkA‘

Wolk v‘,ﬁﬁh Xeachely in a v‘”ag;hat doe4 not
1R ile<xhem=o mi.“cla.“e.’ '

£ ~he
®h and

. ,iild p Aela-‘_iowwip;‘”ith local ‘,,choolgin

Funders

a_gihat donot lel_optheenth jagmofj §
one olx o{eachebginé ,chool

Take actife Jepfoen lethat »o*l,plo/i‘;on
ig Not pledominamtl _Yaken p b_ mole
ad /am‘.aged 3 demﬁg . ch e ¥ dem‘_g wh
familie g ¥hat enco lage <h ~o awend
optional e ety and 3 dem, ho can awend

e/entgheld o g£hoolplemi g4

fi gbeweptotalget f ndingona‘,elati/el mall
n mbel of ‘!chool‘go/el,a peliod of &£ /gl,al*.o
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2.

Background and context

Highlights

Yo ng people ale ofen enco laged *.o"awg
gience lelated caleelgto fo Jel pebpnal and
national plo*pelﬁ;gnd ’ofha* gience lelaved
field 4 can become mole acce ggble, dilebg,
and mcl Q/e Ne/elrhele“ gience illxend

Yo be gen agle g acce dble f@* people flpm
pakic labbackgho ndgand/ob Fih pakic lab
chalactelj §ic

Yo ng people ha e oren fet <hat  gcience,
incl ding chem|;‘l, ig inteleging and
,w jo_a le Aele an, l,cabeel, d impokant

wthin ghool and Mided life Ho /elA ong
people ha /e alp fek that chemiFl_ q@n be
di ic & and gience caleely can be hald ~o
emnteland IgR ile high ?ﬁde Bo,*j]a/e oken
e\ple“ed mole po Jti/e aw® degand belief,
abo ¥ gience, and ha/e Lepolred becel/mg
mole 4 ppolt and enco lagement,xhan gill 4

Man»_&‘ng people ha/exho ghtxhat ‘,’cience
caleely ale not neceﬂaul’jol, ‘Pmeone
like me’

Relan‘i/el j‘v" o,ng people hafe § died
non comp |ence tyed x  ppel

e
el,f,iﬁcl ding

gcondal,_ qgﬁool and & ni
e pecial 4e gill g o,Ng people flom

familie g Mxh leg ad /am‘aged cile mJance,
and fe* o*ng people flom  pme ethmc
backglo nd, Wxhin gience, mole o.ng
people ha/'e “ended Yo § d 4E)iological

gience ghan cheml;‘b a d/g ,&gaf ppel
gecondal, !ghoolandat nifel gt

Yo ngel *,ﬁem‘ hale oreﬁhe\pl/e“ed mole
po;n‘l/e ieM, incl ding fieM abo < |enQi
~han ldeln‘ dem‘.g R demain. le cleal,ho

and Mh_ *. denty fie ‘change o/el,ﬂme
Ne/ebthele“fhe phofileof § demt g & ple 448
,cience lelaxed a’oilation‘ peab;ﬁo become
le gqdifebg a3 dem gloMoldel,

Yo ng people’y a pilation g¥o . Llegce
lelated ¥ dieg and caleel, ha/e linked PMxh
~heil, behef abo¢ gience balng  ef |
<peb:e|/ed ﬂl# é@l e of gience, Mhich lefel,
Yo gience being /al ed a facilkating caleel,
jobg and f< ke oppo# niieg in genelal




Ne/el,thele” fe"”el, ‘gecondabkfhool 3 dem, appeal,
~o ha /e e\plichﬁl'a iled~o become Fleriy g Benne &
Hogalth ¥~ & DeWmt, Alchel, & O polne®d 1 4Jenkingf<
Nelpntda v The majobtkqva nationallklgvplegemai e

19
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leg ¥ed in pakicipating ; demt g depolting highel
|rn‘ebe;‘ in giencegdntele 3 in d |r£ gaencef Khel
and a pilaion *o'n%&dg gience caleely, compalag~o
othel 3 dent o (Stlall & Macleod,2 1% St denty Fho
aﬂend ;ience cl by ha /@,o?en e\pl,e“ed pogyﬂ e
aen degand a pi ;ﬁn JoMald, gcience addwiongll , <

/ng @encecl b, Mhin !chool ha ga gPciated n‘h

3 demg € pbedng hlghe* gience lela«‘ed 3 d ng
a)pdahon legaldle hethel<he _ ended <he
cl b g(Alchel Moote, MacLeod, Flanci g & DeWiw 02 02

2.2.  Students’ changing attitudes and
aspirations

K l;smaing Ie“ cleal, ho"” childl;en’., agoilationg and




2.3. Students’ aspirations and choices
for science studies and careers

Relaﬂ/el fv‘” childlen in England ha/e J died non
comp l,ol, fience
,,chool«ind x /el, mcl ing e gpeciall _ ie

gill g fel childlen flp famme fth le 44 ad /arn‘aged
cw: mgance, and freﬂ” ch|ldlen flom pme ethnic
backglo nd (Eha Joneg & l\/IcVthmeOQA , Homel
R dQVL&BarmeMZ l4|n*1¢¢e of Ph_j¢ .2 14Ro al
Sociext , »Ro al Soae‘ fChemq‘L 1% Mole

3 derw ha/e*ended*o pS d b|olog ﬂjpanOchemNL <

and mole ha/e*ended*o Jd_ ml;‘b anOph’#;
in ppel gcondal,_ ;hool ,om hat gmi au,umobe
3 demgha Jexended+o 3 d Qolog\cal genceg ~hanO
ph_ﬁigal gienceg incl dmg chemigh_ @nd ph,&gg
x nifebge_ (EngineelingUK, Q21 b Gatp Jg. 1
F khel di el/ence a become

Ko field, haje al
appalen, fobe\ampte hele gill 4 ha/ebeen le gqlikel Y

Yo § d _e{gineeling, comp el gmence man‘heman‘lcal
giencey and othel ph’gl;at giencey &  ppel
gcondal_ ‘Ehool and a& ni eb;‘ ?* mole likel ~Q
3 d gologmal gience, medicine, /etelinal,_ !pence
and othel, bject  helated~o medicine (Elia Jone &
McWhinnie, 024 EngmeeungUK Q2 1®Gap Q 1 g
Splingate, Hauand Lodd, & Wilkin,/@« * Conc Mer
“ho e flom pme minokt g:‘hmc backgho ndg ha/—L
been le 4 likel Q¥ d,pjj,& and mole likel 1‘9;‘
engmeeung chemigh_, gpd bject. Aela*ed*omed\cme
(EngineelingUK®Z 1 ®Elia g Jone &McWhmmeQA -

bjecty a  ppel gecondahr

21
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vwe majob’t’cj‘; demt o ¥ d»iry?fchemi\;‘_l,'aV ni/el,;‘;‘y
ele/ndee,iaﬁ'ming fob a caleelxha g, chemi;l,,uy

and Jel_fgM Mele planning fol a caleelxha doe gqgox
&£ chemi:;ﬁb»@g nde, O/ebton, Thomp pon, Mgiig

& Boniface,82 1 Yo ng people flom minokx _ethnic

backglo nd4 in England hafe con/e»egV ~hat <heil,
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The Chewi;b»ﬁpb All ploglamme aimed o

engage Mih élemﬁg flom le 4, ad /arkaged

backglo ,%d.’ ho might not con jdel and/ol
rhc

conin e hemi.;‘.l,'{

The aci /ﬂ.»g‘p/idel,\, ofxhe miFh_fQl All
ploglamme lecl, wed £hoolyg i(hinfhe'Ea;ﬁ
Midlandgw‘_he Nokth Wed, and<he So <h Ead
of England

Se /enteen ,choolglgcei /edfhe Chemi,}l, fol
All ploglamme and »i\ othel ,!choolgplp /i?jed
acompali on

The Chemi;l,jQI,AH gchoolgand compau‘!on
£hoolg had highel, pelcervage 4 of § dent,
eligible folg flee ghool mealy and eligible
J dem, Mrh ecial ed cational need 4
¢ Ppok, and loMel a/e‘age glade g & GCSE
<Genelal Celkificate of Secondab,EVd caxion
obgR i/alent, R alification g¥han all gecondal/kﬂ
S'choolgacloMEngland

S derﬁ.g l/ecei/ed <he Chemi;ﬁb’{ob All
ploglamme d ling Yeal, ¥Yeal % Yealpk , and
Yeal 1l

S demty Pele in/hﬁed ~0 complete papel,
ol online X e.iiormaibeg each »egyl, ~O
gon/e»jheil, iefl 4 abo ¥ <heil, ed”cational
e\pel)enceg foc gng on <heil fie g abo <
gience/chemigh_

Acloﬂ*_he ‘chool‘;‘.hat lecei /ed*.he Chemi;k"
fob All phoglamme, .3..  § dent completed

a M egionnaile on & lea;ﬁ one occadon,
aclp“fhe compaugon ,!choolg VAR 2 | demg
completed a MR egionnaile on &« leag
one occa Jon

Some ,ﬁ dent, Mele alp in /ked ~o ,ie
im‘_el,/ie ed each EQL*Q con,;deb*_heil, /ie .
abo <xheil, ecLA'cational & pelience , foc jng
on <heil /ieM, abo~ gience/chemigl,
and <heil € pebience 4 %*he Chemi‘;ﬁl,’@b
All ploglamme iffhe,d‘elﬁ in ‘gchool‘g*.hat
lecei Jedhe ploglamme

In England, .!econdabﬂ*choot Jab, Yeal, (age
11/12 and cor¥in e %o Yeal 11 (age 1¥1_, and
3 dj% gience ‘incl ding chemi;b’jls comp I.gobk4y
d kingzhigtime St demtgcan<hen ndeblake ppel
gecondabkgvd ion in Yeal 12 and Yeal B (age,
L./1 %01 /1% Phele 3 dem‘.gcan chooge all ofxheil
¢ Djecty GCSE ol gR i)'alentm alifigation gale 4 aH>4y
3 died in Yeal®k and Yea) 11 ( ~h e\amination\,
in Yeal 11, A lLe /el ol eR i/alem‘. ppel gcondal_

alification gale 4 all_g diedinYeal12 and Yeal B '
( ~h e\aminationginYeabB

Agpecty 0 ~he ed caxion g_;:gm in England can
change o /algxime School pelfolmance in England in
2 142 15 Fa, conddeled vhlo gh <he pelcentage
of § dent, achie/ing % ol mole GCSE (OL@BI ifalen
A alification gat gladg A"¥o C, incl dingin Engli h and
in mathamatic g Anell econdal,_ ghool acco rw‘.abih't»*‘

£m agthen intlod ced in® 1, (Depakment fol
Ed cation, 202 Cy‘,SChOOl pelfolmance in England in
Q1w L. and on awghag been con\;debed*_h gh
w‘,hea/elage Awtainment * agle fol GCSE (0beR i/aler
P aliﬂcaﬂongpeb 3 dem;, Mhich I/eﬂedg pelfolmance
acko 4e % aliﬁcationg.Wd ding athematic‘g and
Engligh ( hich lecei/e't ice the ei.w!‘.ing of othel,
A alification,  Q alification Jefobm ¢ Fhich occ Med
flom®2 1 in yage fobdi elens 4 bjeo‘.g»ilgo en¥ailed
that GCSE eYamination glade, al;avwo n melical
(flom 1x0 % Iathelxhan alphabetical, Fhele n melical
and alphabetical glade 4 ale not e\adl»gvﬂ i lalent
(Depabtment fol Ed cation, 202 ¢ Of¥ al, 02 1%
X demtgale alp kR iled¥o ndefake a minim m
n mbel,of plactical acti /¥ie 4in gience at GCSRAnd at
Ale /el, and § demtgale a ¢ 4£d or;wheil, knoMledge,
\J&ill‘; and ndel,;‘.jndmg of plactical Molk in gience at
GGEF and agA Le /el <O£E al2 1% A Le/el b d_ing g
noM lineal, Mxh e\ami rion ,atxhe end ofxhe co l;’e,
Izthel<han mod lal, Mxh efammationg pel mod le




Similable 4 {t:”ele alp obgel,/ed“”hen compaling<he
.’ample \pﬁool.’again;ﬁ all othel *econdal, gghool,gm
England, hichin/ol/ed gightl q elerv ale gegd e
~o <he di elemt apploach Gi]éﬂﬂﬁhe lelaxi el»{nall
n mbel of @mple ‘gchoolg ho e/eb ;‘.ati;‘.ical*e;‘.g
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S dem y‘”elfe in/h‘ed ~o complete papel, ol om“ne
X eﬂonnauﬁ each el The A egionnaile allofMed
b dern‘ Yo eVple g, *heth chal,adeu;ﬂc N de g
and belwef and oxhel, fieM abo < <heil, ed cationat
e\peljence‘foc J4ngon \pence and/ol,chemi;‘.l,’{

The & egionnaile in/i!“ed J dem g ¥o e\p‘ﬁ ~heil,
gendel iderxification, R alx @nd incl gon ac‘p
gendel, d othel agpect, of ideni Jﬁmam
polant Mxhined cation (OEGD 92 15 and epeaall
*hin gience ed cation and ide) field 4 of gience
(Ing <e of Ph’d; Q2 B, Ingi e of Ph’ig Q215
Ro _al,Societ _ of Cherm;‘l, U3 l "Ro al Sooe‘_lg 1

The,® eﬂonnaﬂ;s alp |n7 *o lepol ho
man book gthe_had = home ( Ho man v%ook ale
in oJ,home Do no~‘| | de magazine 4 nel¥ papel,

ol o 41, !chool book," Mxh l;e!:)onge can‘egoue of (1
oo’ (2 112'36 2,JL ( 40, 100 5'21LL
and . . 'Then mbel,of book athome ha. oWen
been gpd aga Jmple indicatol of Locio economlc
cilc m,;‘,ance.g andol lep Iee, and hag, been
d’milau Qeag led Mxhin<he |mema¢|onal Tbend
Intednational Mathematic g and Science St d_ l,}'e
(l\/laﬁm Ml &Hoopem LM (i &Mab‘m.l l and
<he Plpglamme fol, Incednational Sf dent A e gqment
. [ e’ﬂQECD,.Z 1, 0ECDR2 1%

TheM e;ionnail,e a.J&ed*_he game cole A e;iongeach
_egh in oldel~o dilectl _on, Jﬁeb change 4 o fel~xime
Addn‘lonall f Khel,R eg‘lon ele ictlod ced in laxel
egb, in older:i conideb fobe\ampte mole gpecific
ol comple\ e ch a4 pebpnal idemtitie  linked
Yo gience and/ol chermﬂ, Ll al and e\peded
damination glade, (@, *he * demty came clo gl
~0 <heil, GCSE e\ammaﬂong, and 3 derﬁ, ’oeoﬁc
e\peuence ofthe Chemi g _f Allplpglamme and/ol,
an,g:'ti hﬁie‘;and e/em‘.;ﬁhat ele enco meled in<he




and conggenc_ ?n‘h idel e palch (Eccle o 2.
Makin, M ll| & Hoopeuz L. M II| & Makin,2 1,
OECDR2 1 ,Q. 1% In oldedxo mclea’eacceﬁblln‘ <he
A egFion jinwiall gg;feu,ed*o £ience and<hen lefelled
~o chem|ﬁ, iQ Yeal®k and Yeal 11 in oldeb~o gain
gecific |n4gh¢

S d ng sind caleel a pilxion 4 ¢o"'alplg gience/
chemql, elemea led acho ggm FipleM e Fionnaile
rem, 3 n‘emg ||rﬁend*o com‘m exo § d» ience/

of
chemigh_gt an Ale/el ob ¢ i alem‘,’/ I |rn“end ~O

min exo ¥ d 1cience/chemiﬂ, Coni el,
v
w like a job<hat incl de e’ ce/?]‘wemw‘, %en

l gloM p’ Addﬁ|onal,BI e§|on i;l;e alp mcl d

Yealdh and Yeal, ~0 ;ill coru'del,a Lilation fo a‘dg

ience ca o |d like a jobthatincl de g Flence
hen | glo p *he Yeabll,ﬂ eFionnaile, alp a ged
abo ¥ gience A Le el fobaddmonal migh*

Pelpe|/ed ~ilx /al e of \,uence/chemwl, “'

meag bed acko 44 'm Kiple B egionnaile #e

n‘em ‘Maki an e ol in gae e/chem| obh
| s

N beca ge ~ Mill help me in*he olk<h ~o do
lakel on’, Leabthng gience/chemigl_ iy okthMhile fol,
me beca g |Ilimplp/em CJJance ofgeh‘mga job’,
‘I<hink gience/c idh_ |ﬁa gefl &’ ‘I<hink
gcwence/chem“ﬂ, lhelp me inthej obI anﬁodom
<he f |

ill leatn man *Qnggm gaence/chemq‘l,
<hat Mill help me get a job’, ‘Science/chemigl

pokfant  bject fol me becay e | need ¥ fob

am~o § d _lgebon’, ‘People Mho ale oodatgcience/
cherm;‘l, g ell paid jobg Pelcei/ed ~ilw _ /al e
con jdeby ;aence/chemlﬂ, @mg fal ed a famln‘aﬂng
caleel, jobg, and genelal < Je oppobr niie 4

ﬂem‘iall ﬂedmg e\ﬂmi nd/o ﬂan;elable
benefi gXhat ma help achie/e Midel ol f < e goal g
(Eccle 02‘ % When J demtgappleciate<he il gf

gcwence/che.w S ﬂywe aJp‘hene l)rucall rgdl/aeé
~o com¥in wh<he o bjectgpog L.

Intel;a*/en »nlgntm pence/chemn‘b y"a gMeay led
ackg ., M Kiple A egionnaile Nem, @ n‘emg | look
fo ld*om jl;|ence/chem|ﬂ, Ig“on ‘lenjo_d dping
gcwence/chemwl, 4'Suence/chem|ﬁ, | amm‘ebef‘mg
g Do’ Intele §/enjo _ment beflect ¢ inthin jc
and/ol,beneﬁw“Eccle o s

Self confidence in ‘C|ence/chem|ﬂ, Lp mea 4 bed
acko g¢m Kiple M e¢|onna| em ﬁem ‘lam good
ax ;lence/chemlﬂ, Lﬁj H m !cwence/chemq‘l,
Yed, ‘I don¥ need help Mrh @nc%chemﬁb,when
| am doing *uence/chemwlui al h
am doing’, ‘I do be#el,m ,oence/chemql, ﬂjpan moi
people in m gla ¢ I'm cebain | can fig Ie 0 < ho
~o do <he mo* di ic ¥ gmence/chemlﬂ, *aJ&y,
clagey 1am ablew‘o lealn };lence/chemn‘luﬂ‘ ickl

Thi‘g ewemallkdmea leg S,omeone’\, . bjedi/e
inelpletation, of <heil agllert and/ol p‘E/iO .
abil¥ie, and capabiltie, Mxhin  gience/chemigl_ o
~hi, concept alw@ﬂon of ’elf confidence iy pmetime 4
befeuedm a4 ¢ Dject pecific ol domain Pecwﬂc ‘el
concept beliefﬂBong&Skaa ik¥2.2 Self confidence
in feelingthat pmeone knoM 4 abo ¥ gience igalp
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Di elﬁncegin 3 dem‘_g’,ﬂ e;‘_ionnaibe lﬁ‘ypongega .
Xime,and di elencejin be pon g acko 4, demt, Mele
e\plobed <hlo gh lepeated meagy le g mNed (M Ni
le /el modelling (Snijdelg & Bo kek®2 12 Repeated
meaq be, modelling con jdel, be pong, flom all
a/ailable 3 demﬁgand doe,gnotbaﬂ ide all 3 demﬁ,;ﬁo
hale l;s"ponded on e/el,»gycca@'on (Ho\, Moelbeek, &
andeSchoot®a 1 * Acko 4,both coholr 4 “54"; den¥,,
compleved a R egionnaile on & lea§ one occa jon
I § derﬁ.‘y,flpm ‘!chool‘;hauecei/edthe Chemi;b'4'
$OLAH ploglamme and 21 % 3 demgﬂpm compau‘!on
£hooly The lepeated mea , be gmodelling acco mted
fobthe pame § demty being o ble [ on'm kiple
occad Ng( hele 3 dentg’ le pon g, Mele likelj@y be
$ome hax: ‘;milabin;‘.ead of being independen, acko 44
ime and al.‘p co med fol 3 demgbein%d ,;ﬁebed
®hin gch l\,( hele dent.” le pon g, Mele likel’JY
<o be pmelhat jmilal Pxhin ghool 4 in Jead of being
independemtad e Yo xhe haled “eaching/lealaing
come\t andwl¥idel, en/ilpnmem The modellin ag
ndelfaken Mixh <ime coru'debsd aga facol %hich
facilkated con jdelaxion of di elencegacw“an'g@d
all pakic labpaibgofime point o

The modelling foc gedoncon,gdelmgv‘”heﬁhebpa# .
of di el/ence\,aclo“'time /al)ed acho g¢ F demg ho
G“j and did not decei Jexhe Chemi;ﬁb’fg‘bAll ploglamme
Mich Mo ld be telealed <hio gh o gatigeall
genificant intedaction of ¥ime  ploglamme’ Mrhin
<he modelling and il glaved b e § denty a/e/laie
le pon g pel e | If ¥ derﬁ_ghad gmilakinial /el
<ol,e/en ittheil /iel ginxiall _dl eled , an impact of¥he
Chemi;b,fgvbAll phoglamme Mo 1d be hoMn<hlo gh
theg § dem, ha/mg d’bemﬁn‘_ paweln , of change,
in <heil 4 b GR ent /ie ¢ Mhen compaled %o <he
compabion § dent,

\]

The Chemi,}L’be All ploglamme deli/ebsd acti /itieg
and e ent g~o all 3 demﬁ\, flom Yeal <o Yeal 11,




‘lamin /ol/ed in claﬂdebate ol,digc “’on’/

‘| gendtime in<he lab doing
placxical & peliment g,

‘lam alloMed~o de jgn m»o;rn & peliment g,

‘Thexeachel, geg'@hence/chemi;‘.bjg help
me ndel,;‘_and*.he olldo t;de gcho'ol’,

‘Awending a ‘),cience/chemi;‘.l,,cj‘V b’

The g leflect alea gthat ma_RQe potemiall'ﬂndebfhe
comiol ®o Lome e\tem‘_ of teachebg and <helefole
might o el poterxial alen eq YO fo;el, 3 dentg’
AN degand beliefgin ,!choolgin genelal (Lega Ie“
ofappljn@ fodmali gd ploglamme.gofadi/ﬂie,’/e e
acko g4 m Kiple ,egyl,‘g g CN agthe Chemi;‘.b,jgb All
ploglamme
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5. Students’ changing views over time
Highlights and key findings

S demin ’chool ~hat did and did notbecei/e
w‘he Cherm;b 7@ [l ploglamme <ended <o
e pleﬂimllal, g Yeal ¥

S dentg /|e gtendedyo become le gqpo i /e
o /elxime flom Yeal, ®o Yeal 11




5.1.1. Chemistry for All and
comparison students

A Yeal "(Table 5-1 cond'deu'ng both coho -
combined, <he ; demt g Mxhin ghool gthat lecei /ed
iﬁwe Chemigl_ pl, All ploglamme and <he 3 dem,
in compaugpn S,chool *epﬁied ~0 e\plﬁ“ dmdal,
The onl_ di elence, Mele xhat 3 denmty in
hool gthat kecei ed;wwe ChemN‘, f I,AH ploglamme
ipbe“ed loMel, /| ~han *hoge in compali on
£hoolg fol, mtelewt/en{o nggm in gience/chemigl_
andwﬁeaching alning eYpelience  lelated~o plactical/
e\peb’memﬁal olk

Engagement Wlth the Chemlstry for All programme

S den* hﬁ o ld . erﬁl ha /e gleaxel,
engag ®h <he Chem|ﬂ, K)L Aﬂ ploglamme

hoge J»o .ewelecoweda aﬁendmgatlea*one and/
obfho le lecolded a ah“endmgmol,ew‘hanone
opﬁonalam /#‘[g‘/er# aclo Yeab “Yeal % Yeabj,
Yeal 11 xended+o e} ple g mobe po Jti /e inial ",a
Yeal, ®han<he compaugon ¥ denx, (TabIeS -2

5.1.2. Studentswith di erent
characteristics and circumstances

Gender

 Yeal, “Table 5-3, con ide/lmg both coholf jcombined,

xhin gchool ¢ha¢A'l;3ce| ed <he Cherm;l, jol, All
ploglamme and al p Mhin compali pn ghgol 4 gill gand
bo’gﬁnded*oe\ pbe sesMilaba pilation goMald \pence/
chem@b‘ugnco lagememt ~o F d_ |en<:e/chem|}l,‘u
and home , ppol fol, ;|ence/chem|§” aj;h|e ement

Con Jdeling both coholt gcombined, Mxhin ghool gthat
lecei Jedhe Chemigh_ le,All/p mme X Yeal, "boﬂ!4
~endedvo &) ple ggmole po File fie shangill gegalding

pelcei /ed 1‘_ili¢.><jV S,cience/chemi‘;‘_l,_Lijztebe;‘_ in ‘,,cience/
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Indicator (1-4 scales, unless otherwise shown)

A pilation gto ald“cience/chemi;l,’@‘ll
A,oilation;ﬁo"'a‘d“pience/chemi;l,»ﬁy Le /et 3 djrg

A fpilation gto ald"cience/chemi;‘.l,'*ni/eb;t,;y d,irg
Apilation;_o"'ald%'cience/chemip,g‘aleebg
Apilxion gtoMald 4 cience caleely

Pelcei /ed w‘,ilﬁ‘.kq ’cience/chemi;fl,kﬂ

Intele §in J:ience/chemi;‘_l,'*

Self confidence in icience/chemi;‘_l,hﬂ

Val e of !cience/chemi;ﬁbjgy !ociet'*
Teaching/lealningApeUencegintelac‘_ion/deba‘_e/digc ey
Teaching/lealning A pelience 4 pladical/é\ pelimenal
Teaching/leabning e\ pelience 4 lele /ance/application‘
Teaching and lealning d peuenceﬂall

Pelception gofNeachel,

Chemistry for All students

.010
.020
.016
.016
.002

21

.001

Chemistry for All students

2%
2.1
2,2
2,2
3B

ns
N

31§
294
2 4w
294
2 .

3B

s
uh
X4

158
157
172
172
225
189
124
248
128
Lo
wos
DY

.013
.014
.007
.007
<.001
.003
.049
<.001
.042

Notey Re g o f both cohok g combined The<able ;wo"”'the mean (‘M’/the a/el,age and gandald de/iation (SD"<he ent of digpebdon alo nd<he

mean ,Yogethel, Mith<he magnic de ('D” Cohen’ D and dgnificance ('Sig (p " p fal e, ofthe diffelence gaclo gegho pg




5.2. Changesin 1,udents views across time

Changegin § dentg /ie / gaCho ggtime and an_d] afent
paweln, of change, aclog, di elert § demty Mele
con jdeledhlo gh lepeated mea y be gmodelling (Table
5-5 Thigacco med folkhe ggme § dem jbeing 4 b e'eqv
,w m Kiple occadon ( hele 3 demty degpong,
ele likel Yo be pmelhat jmilal m;‘_ead of being
independenta gstime and acco ntedfob ¥ demt
Jiemgcl Jeled n‘hm hool 3 demﬁ,’lﬁ,oon*eg
ele likel ~ Q be p hat m|lal, whin ghool gin Jead
ofbemgmd ndentd e*o*hejwalﬁd*.eachmg/leammg
comvel and Mideen / }o,whent Comp‘ehend/e detail 4
of § dentg changing /iel  pel, egband pel cohok: ale
/allablea g5 pplemer‘n‘all\/lan‘ebal
The modellmgbe/ealed change qoc 17 o/ebtimefol,
/ _o,¥come Table5-5 Agano el, Wﬁ genelali gng
acko 44 both coho/lf and aclp Lhool gthat lecei fed
and d|d nox lecei fexhe Chemi 7’ LAl ploglamme, &
Yeahll, § demt *eqﬁed*o con &ableS 6

Po i /e /le legalding<he /al eofchemq‘l, Y
~O gomet v;ipelcepﬂon gOftheilxeachel
Ne ~ial J legalding  ~ilv _ /al e of

chele,,um*ele*/enJo min chemqb‘L
and e\pebe ce of*eachmg/leammg

Negan/e /|e g legalding<heil glf confidence
ylﬁ chemlgb enco Jagement ~o comin e
xh S,aence/chemn‘l, home 4 ppokt fol
migh_ 4achle emem‘ and  agpilation 4
*o ald chemwb & d_ingand caleel,

demt g /|e
pO;‘I e o/ﬂn‘lme flom Yeal, */gble 5-1 ~o Yeal ll
(Table5 -6 Theclealﬁ*e\cemon ele-‘hah“he; den,

Egemiall, § Yended Yo become le g4

;Hl-‘ended ~O lepoux‘han‘-‘he Sometime ¢ engaged
&la ¢ wic lal gagement Mxh @ence/cheml;‘l,
hichco Idocc 4Mxhinando ¥ jdeof ghool andw‘hat

*he ;;lll Someﬂme had famil _eQco emem‘/ aled

e\ﬂa ¢ Mic labengagemem‘ Foﬁhe),e* alio 4

changegocc Med flom eghto e (b\‘ h no cleal,

,Wt{em, compabi pn § demty, hoMed no di gwenceg
hen compaling <heil, Yeal, *and Yeal, 11 e ia

addwional Ye§, ndalfaken a4 pak of the bepean‘ed

mea 4 be gmodelling , Fhilexhe Chemi;ﬁl,jg'LAll 3 demx

lepokted Jigmlkmghebat\(eabllnﬁhan Yeal, *

5.2.1. Chemistry for All and
comparison students
Con Jdeling both cohobty combined (Table 5-5,
<he lepeated meay be modellmg be/ealed di e*e
ho

paweln 4 of change ofel,ﬂme fob<xhe ¥ dent
Iﬁce|/ed¢he Chem@b fQUAll ploglamme compabed*o

<he compal pn ¥ nvn;,' o
A pilation gto awg@ence/cheﬁu;l, o/e Il
and fol, s,oeaﬁc apilation gxoMald 4 A Le fel

,ﬁ d m m/el,f 4;‘ d |Qg and caleeb
hen con!deled ;pala*el

Pekel/ed ~ilw q§|ence/chem|*b
Intele */enjokmnt in gLience/chemi 3 w“,»

E

Self confidence in ,cience/chemi;,b’,ﬂ
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Teaching and lealning e\peljenceg o letall
@nd fol <he  pecific indicatoly of ha/ing
oppok. niie Yo e\plain idea 4 and opinion 4
eYpeliencing and engaging in a lange of
plactical adi/ﬂ.ieg and <hat feachel,
gienceao help  ndelgand<he Folld o ¥ de
ghool, Fhen con jdeled ,epal,atel»qy

Pekeptiongofwﬁeache‘,g

iz ¢ lic labengagement Fxh
gience/chemigh_

The g di ebence;'ebe chalactel gd bkq:]ange"o/el,
~ime being palleb fol, 3 dem‘.g *hin ‘gchool‘g*.hat
lecei/ed ~he Chemi;l,’j@l, ploglamme St denx,
~ended~o e\ple” ‘Jmilal, iefl gt Yeal » Table 5-1,
. b.’,eﬂ el , 3 demﬁg in !choolg*_hat Lecei/ed <he
Chemi FhadQb All ploglamme~endedso con /eﬂgightl»4
higheb/’ (X Yeabllxhan § dent Mhin compabi pn

b
hool JMho did not fecei /e*.he ploglamme (Table 5-6

Specificall , g Yeal 11 Mic lal engagement Mih




11 § dent ¥ended Yo con /e»gg;ti Je /ie"g legalding
<heil, genelal achie/ement moxi /ation aiming fol~o
g/ﬁﬁeg and ¥he beg oppok niieg, Jigml’gyegatig
el forﬁheil, pelpnal fal e of chemi;‘,’@hemi}k‘y
beinga /al ed and ia“welem‘_ apext ofw‘.heil,idemh‘_’u@‘nd
.Jightl'gyegati Je /ie o fobxheil, famil,fience capral/
corTedion p‘,heib pelception 4 of Xheil, famil'membebg
ha/ing gience lelaxed R aliﬁcationg job‘g and/ol,
inede ¥ in~alking abo % gience Addh‘.ionall,igygain x
Yeahll, 3 dent yendedv¥ocon/e_c Ment giencaglade 4
and &) pected GCSE chemi;‘.b_/‘pyienée ghgde bexcMeen 4
and 'i<on+_he‘ #n melic glade gale, Fh ® Jeflecting
~he highey glade and« lecting glade U, ¥ dent,
~ended<g eYpectthatxhe Mo Id achie e alp néhgslade
Cifxhe _Meletoxake A Le fél éhemi,;ﬁb na \,cale?ith A
leflectinghe highe 3 glade and U leflectingthe lofe 3

A Yeal 11, 3 dentg ®hin "choolgfhat becei/ed <he
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Books at home

Thel;e'hele no di elencesin paweldn gof changing /ie",g
o/elmme wgg¢ho‘eepﬁh /el, l"ﬁ book 4 & hO/ﬂ
and<ho g Mth mole book 4 at home acho 4 l;ace| ing
ol, nox bece|/|ng ~he Cherm;l,’job All plogl,amme
Egeriall L § i gpo ggblexo infelxhat<he Chermﬁ,rfgl,
Al ploglamme hada Qm|lal,|nﬂ encegn ¥ dem
el lg boob athome and § den¥ a‘h mole book
a home Ne ehele g4 pCiO econormc cile m;‘anceg
ale comple\ andA”coaneUng*he n mbel, of book,
a home in<hi, Ma in Q ebg one pakic lab and
gmplified pel«pew e

A Yeal 1, (Table 5-9), corudelmg both cohok:
combined, Mxhin ghool, *hﬁ‘ lecei ed*he Chemlg‘l,
fol All ploglamme, ¥ dent, fho bep@"ed mole book
a home<ended~o ),\pl;e highel, /i gthan § derw




Notey Reg ¥ fi both cohokt g combined Thexable Jﬂo'l’the mean (M’ <the a/elage and gandald de fiaxion (SD’ <he Men of dipebdon alo nd\’ie
offin

mean ogethel, fith<he magni de (‘D' Cohen’ D and Jjgnificance (‘Sig (p* p /al e 4 ofthediffelence gacko gogho p g C Ment and GCSE glade jale f
on b —>‘palet¢ U,11,22323,44% [P S e\pededA Le/e\ glade gale hofnonal cale a U,2 E;3 D, 4C, % B A A
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Comparison students Chemistry for All students

0-25books | 26+ books Di erence 0-25books = 26+ books
at home athome at home at home

M M SD D Sig(p) M SD M SD D | Sig.(p)

Indicator (1-4 scales unless otherwise shown) Di erence

A pilxtion goMald “pience/chemi;l,_@ll

57
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Table 5-9:
Students’
responses

at Year 11 by
books at home
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5.3. Summary

O/elall the 3§ demy /|e"” and oc<hel, e\pebﬁnce
~ended <o become Ie*pow/e o/el,ﬂme ho e/eb
,w C ange 0 elmm ele oren gnallebfol § dem g
xhin gchool ~hat Lecel/ed “he wChemi §i j‘ob All
ploglamme compaled~o F dent, Frhin compau\,on
£hooly Spemﬂ@ﬁll_liyhe‘ den!‘g*ended ~o e\pbe
Jmllablnﬁlal |e at Yeal * ¢ b R entl Yeabll
3 dem, Mxhin s'chool ~hat Lece| *heC miFh fg‘,
Allp‘og‘ammeﬂ‘endedn‘oe\ple h|gheb/|e ¢han*he
compalj pn § dem  folxheil pelpepﬂon of*ea&ﬁeb
~eaching and Ieammg e\pebence a pibation gtoMaid
chemq‘l,;gemi Jed il chherm;l, g\ﬁa c Mic lab
engagemem‘ h gaence/chemq‘l, and inele 3/
rmyern‘m chemn‘l,

A Yealllxhedi ejence 4N /|e 29k g3 dem:. v"w‘hm
.’chool‘;ﬁhat lecei led<he Chemn“, @,AH plpglamme
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CHEMISTRY FOR ALL
REDUCING INEQUALITIES IN CHEMISTRY ASPIRATIONS AND ATTITUDES

6

Students’ likes and dislikes
about science/chemistry
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science/chemistry

6. 5, BT s ulg, »osu&@ B T sef, € /¢F S RS

50

Highlights and key findings

Jﬁan’;’t dent liked e\peljmem‘al/pladical
olk in ),uence/chemwj,’u akho gh
highlightingszhi , became le 44 pba alent a
3 demggl,e oldel,

]

Some § demt  appleciatedheilxteachel,q and
highlighﬁng hi 4 became mole pl/e/alent a
3 demigle oldel,

b

S denty alp liked Ieamm% ne“” thing.
Ieammgman mmggand/ol,a aljet oj*hmgg
and leabning abo Aelejinﬁhmgg <mcl dmﬁ
Iealmmi abo < <he Molld and/ol ho
<hing ¢ Molk

S dem 4 diJiked hi/mg*o 'plﬁe e\'tend/el “
incl dm ha/e*o Ixe abo < e\peumemﬁal/ '
plactical Mok , atkho gh highlighting<hi 4

le ggple falemta 3 dem jgle N oldel,




3 dem e\plm‘l pertioned chemigl_ Yopic g k1
m;ance acko 4 Yeal, YYeal s Yealk | andYeal,ll 24,
of all l,e),oonge biolog *ppm (L ingance, 45,
and ph’dg fopic g3 5|n;ance 2 o, Theple/x&nce
of*heged| elent 4 bje cannotbecompabed holle fel

/en*haﬂhe,ﬂ egion e\phc#l (y)erﬁatedto ald
chem@l, ﬂQm Yea’l- onarald

The ple /alence of pme categolie, /aued acko gg¥ime
.gableG landTable6-2, lepeated mea 4 le, modellmg
ag £dYo conc,w‘en*l ;onddel, change aclo,
Yime and § dent, fho Aece|/ed and did not bece|fe
~he Chem|ﬁ, j)l, All ploglamme Ne/ebrhele ¢ Yhe

gnallebn mbeL ofle*oon,egfol, pme categOUe
ha fe limied<he pderﬁalofan _apal_J o defmm/el
conddeh di elence, Fol both 'cohobr con;delfad
~ogethelax Yeal, "Yeaw Yealk , and Yeal,hl
mea 4 be, modelling /ealed <he follo ing ¢ w
pah‘el,n aclp gime Mele dmilabacho 44 § dent, Fho
didand dld r,vﬁn‘lecel/e*he Chemi gl fqull p‘pg‘amme
nle\”othe gemerwloned

E\peumem‘al and/ob?admal rpol,k change
occ bed olel% *h a leggh € Wen of
changefoltho g hoLeca/ed*heChele, fg!,
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“I'lo /e doing<he plactice gandthevopic jinthe
gcond papebof chemi ﬂ, | lo /e*alkmg abo <
abiotic and bictic f el and factob<that a ext

~he globaltempelx le, *he amo phele along

jde hﬁhwﬁalkingaw whe metal jandvhef el
o

<hat o Uo nd<he Nold’
Mentioning particular sciencg topics:

“I liketo Mgbn abo <hoM atom jand all kind gof
bonding Molk',

“lon 4 bond pebodm*able

Nom

Eledlol,k

“Mthe momen, | like lealning abo Y le o dce
and<hearmo phele’,

“Global Malming, poll ion, ck de 0|I°
“I like leabning abo ~ olganic ch§m| ;‘L}
“Leabning abo <¥<the atmoiohele”(/
“Lealning abo theh manbod .,
“Lealning abo <<he elemen* '
“Photon gelecthon gand ne ﬂpn

Fun, enjoyment and/or |nt§rest
“Thath‘i gimeleging,
o of n
Thele“on al,ee\cﬁmgandf n<o leal,n

“I enjo wj:e e\pebmerﬁ and | find % /eb —

\m‘ebe;‘mg

In*elegmg*opm

“I likexthat 7 keep gme intele Jed in ’Qe”nce
“The intele §ing nav. Leof*he bject

“I *llkechemn“l,

“I*hmkchemn‘l, | f neypecwaH thenv"e do
plactical 4,

“fgf n doing & pebmem‘

Teachers belng good, beneficial, and/or

positively perceived: (
“The'teachel,ign]ce’,
“I like m xgachel,
“We do lot; of plaoﬁical,g and \ﬁeachebg make
#ea “4‘

n‘gachem g800d atxeachi

|l|ke¢ha¢*op|c aleva ght
ﬂ,aﬂ entl w‘gﬁed“

e\p‘bemel Ieleding m_ ﬁacheb help ¢
melo¢

E\pebmerﬁ and*hev‘”a L?m being¥a gh¢
G ided<hlo ghxhe , bject

“Good+eachel,q good eR |pmer1¢

)-“/ errlw{qazmg beca ¢ o bveachelxeache ¥

edo’,

ell and "”e ale

‘Teacheu m}elam Je and helpf l‘ (
“TeachebknoM ,e /ebj,b“ng abo ¥<he 4 bject’,

“N: g good and <he feacheb‘; ale pagjonate
abo ﬁheil,job.;,

“figgooda *he*eacheb.ghelpv‘,hen o, donx
ndel,*and avopic’,

“Theg idanceand 4 ppokt pho /lded’

“The *eaﬁhel, g|/e O, confidence o, "”Hl
achie e ellm 0 LGCSE gandxhe com‘em‘w
m*ebe*mg

“The ~eachel makey 4 le “” ndelgand a
celfain ~opic befole mo/mg on We leam a
/abe‘qu*hmgg

“Teachehmake 4 4 bject enjo aple

“The w‘eacheb abe /el,
le g o |r1¢el;3¢mg

“I find ¥xh ageyo ~ of allxhe gience I(Iike
m *Qacheb hich make 4% mole enjo,ahje’

n and make

Learning new things:

“Plactical jand leakning ne"”wthmgg

“Lealning ney‘”*.hmgg,

“Leabning<hing | didn¥ kno"” pladica[“

“The n 4 al <hing, <hat <ake place in

e\pebmem‘ and leadning abo < neﬁ' and

incele i g*hmgg

“We'le al a’gjyeamingnev‘”fhmg;
Learning many things and/or a variety of things:

“| enjojj‘evﬁide lange of 4 bject
apak ofchemi;l,iqy
| like lealning bo‘w‘,w‘,he di- elert~opic and
hof<he _igteMine',
“l'enjo *hev‘”ide lange of 4
apaﬁofchemw‘, “
“I like leabning abo *d| ebem‘*hmgg
Thed|/el,;¢_ miop\c

ACH | d’za4’1

bjec“,;”e 3 d'a4’1

Learning about relevant thlng”
“KnoM mole abo <the oud

aLealning abo ¥ hoM<he matelial jinthe
v‘”ou?"oug’/

“Leabningabo ¥ o Lbo

“Lealning ho ~he %O‘k Theol,_ "”olk
“Lealning ho fhmg;“ol,k

“The 4 bJth can. be gngaglng and halpogir}
ndelganding gt ation jacko 4the Mol
alnte‘gitingand help‘ . ndel,;and*.he a_ 4
*hingg

IK
“I'like hon”' link;ﬁo( e/eb»dgy»lijye I like
leabning neIXhing 4

“f co/e[,ga ide dange of 4 Jied;t gi /e\,a

bewel, ndebganding ofxhe Folld

“We get~o do intele Jing plactical { Fhich help
gind *Qda lieandhelp *oe\pand

o) bkno ledge’,

“The plactical gand bemg*a ghthoM i,

lele/arﬁ*oe/el, djV lj‘e




Utility of science/chemistry and any wider benefits
from learning/careers:

“We lealn pmething ne“, e/el,’dg"jnd I
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6.2. What things do you not like about
science/chemistry at your school?

yimilab ﬂndingg*elﬁ l;a/ealed aclko wﬁhewﬁv‘”o cohok o
hen con‘;debed ‘gepalatel’dgnd hen combined
Con;deb’ng both cohol,tgof 3 demgcombined acho 44
Yeal, * Yagl % YealWk , and Yeal 11, encompad’ng
3 denty Mxhin: ghool j<hax leagifed <he Chemigl_
fol, All pboglaryme and § demty Fhin othel gchool 4
<he mog ple alem fhemeg fol, ‘What fhmgg do.Aro4y
not llke.iao ~ ‘§C|ence/chem|;fl,'a; '04‘11 £hool " Fele
<hefolloMing

WiKing ",h‘,hin Yeaching/lealning (B %%

in;anceg acko 44 Yeal, * Yeal % Yealdk , and
ab11 123 ¢ of all ke pon g, Thigincl ded

fming abo x pladical/)s pelimental Molk and
Ixing in genelal

Self confidence Jelated ai:)edﬂaclp”an_/gl‘l
agpecty 11 ® ingance M 4 Thigcategol_
encompa g¢d § mﬁgmaml'g?n /g'im;wﬁhat
gcience/chemi;‘},, aghald,di ic &, comple\,
conf ‘;ng,and/ol,hawfo ndel,;and

Boledom, no enjo_mem, and/ol di;m‘_elﬁ;
(lll—%in,}anceg# Y, '

E/el,jb‘ing and/olxhat gienc hemi;ﬁl,:!ag
genelall’,gyekei/ d negati /elkﬂh‘.ho < f Bhel
detail being plo/ided i 2¥inFance, &




“,hich co ld be chal,ad.euged agleﬂﬂeﬂ en
menxioning o /elxime

Doing plactical Molk no cleal, change;‘”ebe
l;e/ealed o/elﬁ,ime

Te\tbo‘okg change jocc Med o Jeggime :”ith a
le g e\tem of change folﬁ.ho,e%o lecei /ed
~he Chemi;ﬁb'fQVbAll ploglamme , Mhich co Id
be chal,adeuged agle“ﬂeﬂ et menxioning
o lelxime

I\/Iemou*aticw/lﬁmembeu'ng change jocc Med
o/eb*.ime, hich co |d be chaladeuged a4
mole flgR ent mentioningo/elﬁime

6.2.1. Examples of responses
Writing within teaching/learning:
“The Mimeen oUA(",
“When*e ha /ewﬁov‘”ljte a Iotf“/
“Load‘!ofv‘”mingy
“Lot gof Ming and & planation;’/
“Long Mhing¥a kg
“The leﬂon;”lj(ing o load;“,
“Thev‘”lﬁ_mg can get boung(’
Self-confidence related aspects:

{
“Di ic &,







Textbooks within teaching/learning:
“Ha Jexo do a lot ofwﬁé\(bookgbou;“/
“Cop'irg o ofﬂﬁé\tbook;,
“Wolking flom book J/doingte 3.
“Wolking flpm{é\tbook;’,

“Book Molk in<h gen*ewﬁh‘i-‘_:hej Jleado
n\l

thewﬁé\tbook and Mixex do

Learning having to involve
memorisation/remembering:

“Lealningxhe peliodictable bjLeabE’,
“Memoli jng pebiodic*.ablé",

“Ha /ing*.o lemembelfolm la

—~a <

=

‘N ga lot~o femembel, moley’,
“Remembel)nge/el,jb‘ing(”/

“Too man,e@ ation‘;‘.hat alexoom chfolbme
~0 lemembel,,

“BR ation g lemembeging all of <he thmggl
need+o in oldelxo do Mell’,

‘Teggq ale on memol,»jgcall not appl»irg
<hechemigh |
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6.3. Summary

Thefinding 4a ibmthat man X den¢ l|kee\peumen¢al/
pl,amcal olJ« in |ence/chem|§lup¢ ome § dem g
dJike ha/mg*o *[ﬁe & eni ik ding ha/mgm
Aﬁe abo < e\pebmem‘al/pladlcal olk, atho gh
highlightingtheye like jand di Jike 4 becamele“pbe/alem‘.
ag3 dentggleMoldel Some 3 derx jappleciated<heil
Yeachel andhighlightingthi jbecame mole ple /alert a 4
dent 4gleM oldel, Highligmingwﬁhat,wence/chemﬂ, o
agf n, enjo'ah'le,and/obimele;ing ggenel,aH IQV”
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Students’ perceptions
of activities and events
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7. Students’ perceptions of activities
and events

Highlights and key findings
S




A 5 of 3 demﬁgm Chemi;b,fQLAll ,chool.’
ho atended mole <han one optional
acxi /it‘/e4 e

S dentg ele in‘goilﬁd Yo 3 d’ﬂcience/
chemi;b,g?eb GCSE, con /e'eg‘ b_24.4,
of b dentg in compalj on S,chootg 323 24, of
3 dentgin Chemi;l,jgybAll "choolgand 7.
of 3 demﬁgm Chemi;ﬁb,igb All ‘gchoolg ho
axended molexhan one optional acti /hﬁjg/em

The lalge 3 di elencegin/ol/ed pelception gXh Wi
aci /itie&/e/emg incl;eaged <he 3 dem‘.\,’ knoMledge
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1& ¢ of lepong, flom 3 derﬁ.g"ﬂ_hin S,chool‘,"‘_han‘_
becei]ed*.he Chemigh_folall phoglamme and 1 . ¢, of
e pon gy flom 3 der'n‘.g ®hin compaki on S’chool‘y’
Fol<he oldel, coholt Qi; ent o alone, mole 3 dent;
con /e eg negati/e /ie . *hin gchoolg*.hat Aecei/ed
Yhe Chemigh_fob All ploglamme (1, %, compaled <o
3 dem‘.‘;in compali pn gchool‘g(h/‘ (V Lo poed
A,Jde flom genelall anegaxi /e /ie e (e ch ag ‘bad’,
axi /itiegand elent, ele mog fleR entl’cpn‘;debed
~0 be negai /e*.hbo gh being boljngwl, ninkele §ing
Negaxi /e Yeal 11 e\amptegale agfolloM,
“Bad",
.
“Not good’,
“The _lIg not intele §ing,
[\
“Boling’,
“| don¥ like gience, o |~%hink¢.he~4V
£em boling’,
{
“lllele /arnﬁ“,
Pel,,’onallklgor(]ﬁmnk*.he,‘,gy ,;f [,
“The _dpn¥ help',
\ (
“The»a*e not /eb»ig‘fol,mati /e“,
{
“The»cgn be /eb,lﬁpetiti /e"/
v (
“Poim‘.le“ nle,ﬂw‘_he’q;elfe/ifon geg;on;,

‘I <hinkithax a lot of xhe efemtaale b n b_

people Mho don¥ make & f n So Mhen ® gnot
f nldon%halean inele 3 in v
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Some ¥ dent g highlighted vhat pakicipation co Id be
potemiall'lj;mﬁed whin chool g and/obxhat pakfic lal
,ﬁ den , might be cho gn ( hich 4 gge§ gthat othely

ele not A Yeal 11, acko g4 both coholt g<hi, onl_

con /e»egy*_hlp ghlZ,/,ofbe‘Pongegﬂpm 3 dem‘_g %hin
ghool gthat Jecei /ed <he Chemi gl _dgh All ploglamme
and 1. #,ofle‘)pon!egﬂom 3 dentg itb“n compali pn
ghool e/eb%h\ele“ <hig ma_Re a Midel iy, e~o
_congdel, hen ma\imi;ng incl Jjon and acce“’bilﬂ_ X

Wa ¢ Ui lalaci /h‘.ie»{e /emﬁ.! ample gale agfolloﬁ,f

«

he gme ple get cho en e/el,:j‘me L
o ldnx kno Chemi,;‘_l,jgl,All ,chool,

“The’j‘ good b < n man»Qeople g0
beca g Me don¥ knoM abo < <hem and
onl,gyebtain people can go' Chemi;b’ﬂ?l,
All ghool,

“ ha/e ne/el, been in/i-‘.edﬂto'themj J ome
of m»glyaﬂ mate 4 Ithinkﬂ‘.hat*.he»gge 3
gleatidea b X o d be opento mole people’
Chemi;‘.b,fQVbAll £hool,

“I¥hink~he _gle good, b Xx<he game people

ale o eled <he g Nla ¢ dic lab aci Niey

~he _ donk leallkj‘} ohelg¥o pakficipate’
Cheml.;ﬁl,jgyl,All £hool,

e idel»ad/ailable <xhe concept i4good,
o ld be be&el,jf N age\ec ~ed faill _gnd

e/enl»(yy;ub ved" compali pn ghool, '

en
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Associations between
students’ views and aspects
of teaching and learning
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8.2. Summary

S dem‘.g’ lepok of <heil, xeachel waing gcience/
chemi;‘,‘,’ﬁz helpxhem ndekgand<he Molld o«i;de
gchool po i /el»pvl,edided <heil, a pilation g¥o aldg
gdence/chemi;l,,iﬂjeibintebe;‘_/enjo rQ‘ent in gcience/
chemi;‘_b’Lj'_heil, peb:ei/ed tilv_ _Jal e of gience/
chemi;ﬁb’L heil, ‘;elf confidence in ‘;cience/chemi;%bé
and <heil pelpei/ed /al e of gcience/chemi;‘.b»jyo
‘!ocietkﬁyt dent 4 lepok gof mole figR eml»a;tendinﬁ
a .!cience/chemi;l, q*b agalgo an impolant po;‘_i e
pl,edid,o7 of xheil, 7ie ¢ Doing plactical ebgeliment
and ha/ing the chance Yo e¥plain idea, Mele al p
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Factors associated with
aspirations: the impact of
social inequalities, perceived
utility of chemistry (extrinsic
motivation), and personal
value of chemistry
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9. Factors associated with aspirations:
the impact of social inequalities,

perceived utility of chemistry

(extrinsic motivation), and personal

value of chemistry
Highlights and key findings

Thigpction yak (FRhR amrati Je anal
inﬂndinggﬂpm,ﬂ alwaxi /e cap ¥ dieg

Pledicti /e modelling

Yeal 11 o/elalla\pilaﬁon ~oMald, chemi*b e
(ACHO g4 ALe/el 3 d wg

’Jﬁand"”ea /e

sl

congdeled  fo 4
0 Xcomegy ag e\pbe“ed b,,gi‘, demtg d ling

m/el@‘ i

and caleel, ,oeoﬁc a pilation 4 Yo Ad
;ding che,wwl, & ALe/el goeciﬁc

¥ d mg chemig, ¢
m/el,gﬁ ﬁﬂd ),oeoﬁc agouaﬂon ~ofald 4

agouaﬂon ~oMald

chemigl cgbeel,

Bloadl JVmHaL fmding;‘”/;e le/ealed ",hen
lall

Jdeling ¥ den¢
)

agouahong

aLd chem|ﬂ, @c‘p Alelel 3 ing,
ni el,; 3 d ng, and caleel,

Jdelmg den*
W ;

goeuﬁc

and hen
a!ouaﬂon\,

ald gA Le ¥ dng, /el,;ﬁ by d |rg,

and cabeel, m* m

Social ingR alvie, 4 ch ag
cilc mgance, gendeb fam|l

pcio economic
ience capwal/

corwe\'t and home,tbealnmg en /ilonment ghad

intial a gciation

®h a pilion

S dem‘.‘gin gchool;,hatbecei /ed*.he Chemi;l,,4
fol All ploglamme ( mpaled~o ¥

3 dern“ in

compali pn ghool, Mele pledictedto & pLe

highed a pilxion 4 o/eband abo /e infl ence

b

folloMing flom othel pledictol, Thig e ect

AlLe a ),ouaﬂon
pledicol,
fol <he modelg mea,q
caleel,aspil,ation‘

digp [)ealed in <he final model Iookmg x

oMn Jia othel

gge*mgt”*hat ~he
ploglammeﬁﬂa hﬁ/e impact /
N

hin *he model b < lemained

ling ni/el,‘ﬁ_»jnd

The e exxt of famil _ 4 fience capgal
(encompa gJng pmeone in<he famil ha ing
a glence lelaxted

a @ence‘elated job,

M alification, and/ol, intele

gience lo;‘. Jgniﬁcance hen
fol, othel pbedio‘.(jg incl dingthe § demtg

pelcei/ed ~il¥_

enco Jagement <o comNin e
¢ BgeJed xhat 3 dentg

g

¥

g

in<alking abo «

acco ming

al e of chemi;‘.‘,,j‘nd/ob

d_ing Thig
and/olb <he

pho /i jonof 4 ppokobenco bagement ma't;g
mole impokfantthanthe potential fol 4 ppokt
(,!omeone’gacce‘“io capwal/comel

,w)eu:em‘age of
not <heil, ﬂlﬁ

Highel, hool le /el
3 demty Mhele Englih
lang age plediced
higheba pilxion 4

3 derﬁ

e\ pl,eﬁng

S denty pakicip ai i |ence e\ﬂa
,%wc la acti fiie, Ma pofl l gwooated
xhxheila Spu,ahon

The R ali*ati/e e %4 indicate <hat Yeal,

11§ demiy Aepobred fhat ~he Jpad been

infl enced*o LLFCHEA Le kel chem|ﬂ, b FCHa ¢
ofthe Chemigi_ %LAH plog‘ammea!‘Yeal,ll

ab 11 imvebfieM indicate <hat 3 dere,

ho had mole e\pﬁg le o < Chemi.;ﬁl,’_“
foy All ploglamme, NMhele <he _Rlele able o
pakicipate in handgon acti hﬁie',! \,el;(i K&d
A Le el Chemigh_ aihe end of Yeal 11

Enco lagement~o comtin e § d |Qg gience/
chemiFl, jlom Yeachely pl/edlded highel,
apllﬂ*lon foball fo l,chemlﬂ, o ¥come

Enco lagement~o corvin e 3 d_ing gience/




The § dentg irvtel,/ie'h naldai /eg flom Yeal, »ﬁigh-‘_ no longel be pledici Je That pawelagof change 4
0 ld 4 ggeFthatheinwial a gpciation bet Feen gendel,

11 a ifmed ~hat <xhe _fek xhatxhe _had been \
po g¥i/el _igfl enced~o .;eleoﬁA Le/elcﬁemi;‘.l;dV and a pilxtion 4 can be e\plained b_di elaw_
beca ‘geof*'heChemi;ﬁLfﬁbAll ploglamme Xending¥osdple 4 di eler Ie/el.gofimébe;, h

The § demtg imeb/ie naldaxi /eg m 2 gpciate g leh aiiwiong

Yeal 11 al o highlighted that § demty, Fho  The fiding o

A\l Ll
ploglamme, e peciall _Rfhelethe Lele able
~O palticipi(e in hand , on acti /itie,’ lepobed

thaﬁhekﬂebe ‘gelecth:g A Le /el chemi;‘.l,»g:

~he end of Yeal 11

ah 11 intel,/ie?g indicate <hax 3 dem‘.g

ho had mole e\ g ke Y0 ﬂthﬁ Chemi;,tl,»4
fol All ploglamme, Mhele <he Lele ablexo
pakicipate in hand‘;on adi]i:‘,ie‘y, .geleded
A Le /el Chemi §)_agxhe end of Yeal 11

& den!‘.\g ho Mele figm leu ad/anta ed Locio
e@ﬂnomic backglo nd 4 Mele pledicxed~o eVple go¥he
lo eg a.’oilationg in chemi;ﬁl,’ [ hen comtolling fol,
gendel and~hegelcerage of § der jin<theil wehool

hele Engliyr Magnot<heil fibg lang age HoMeyel,
~he magn¥ de of @&cio economic digad amtage Ma,
led ced a Yeal 11 Phen conxlolling fol engageme;ﬁ
in Wia ¢ Wic lay gience acti /itieg Thig ¢ 88340
beneﬁtﬁ}om*he Chemi;bkaI,All ploglamme, Mhich
in /ol/ed alio S,e\'tl,a c Mic labacti /itie»/e ent might
leach and/obimpact 3 demﬁg

9.1. Predictive modelling

Pbedid_i/e moagelling Ae/ealed ~he independent
a gPciation 4 betMeen agpect, of 3 demg’ home life,
ed cational comﬁe\tg and aw degand belief g belating
~O ‘gcience/chemi;l,_z@nd ~heil, 3 djrg and caleel
agoilationgfol, ‘G'ﬁ‘nce/chemi;‘_bk vhe anal’kfoc ged
on ¥ den(g’ /|e X Yeal, 11, Mhen 3 demﬁi 3 d»*.
GCSE ol eR i/alemﬁM alificatjon 4 immediatel,gyljob
Yo § djrg Alelel ol eR i/ale M aliﬂcationg <ol,
embal)&infonothel,;ﬁ diegand/ol, olk Thepl;edidi/e
(m Kile @J, modelling aceg n¥ed fol § dent, being
cl geled Mxhin gcbiol.g helegy demty le pon g,
alelikeljgvbe Lmelhat gmilal Fxhin ghool 4in yead
of being independent d exo<he jhaled comntel and
en ilpnmem@nijdel,g& Bo}e‘ﬁz 12

Thﬁmodelling pledictedthe 3 dem‘;o/elalla\,oilationg
“ofald o ¥ d’ingand cal/eel,ﬂencompa*;ng‘l ictend<o
cor¥in exo § d'cjpvemi;ﬁl,'ayanA Le/el ol el i/alern%’,
| intemd Yo comtin exo § d»gjemi;‘.bkg:. Niy b‘;t_’uy
anayl Mo Id like a job<hat incl de,eﬁem@hkﬂhen |
gloM p F kheldetail and in;ght’ ele al.go gained
“hlo gh pledicting <he gpalxe fem g leflecting
apilation JfobA Le /el b djrg, ni/el,\jt'\;V djrg, and
caleelg in¥ In

Folpoterdialin jghtxhe /aljo» gPledi .OL;’G‘E addedin
£X ential Jep 4 Thigcan helpe\ plole hethel,an»imvtiall’*
ob.,,eb/ed a gPciation jale e\plained bjjye intlpd ction
of f khel dicatobg Fobe\ample, gendel might inwiall _
aﬂociate *h 3 demg’ a"ou,ationg . b,eﬂ entl,igylgo
modelling § derg mm‘e; might le /ealghax intele
pledidi/el,gyﬁociateg *h a pilxion, Mhile gendel

ele agmd\ aligd b_ 3 dent
had mole e¥po, levorne Chemisw»fpl,AH intel,/ie nablacit ag Mele ¢ 2 0w 4 5e

(A4 _ o
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S demg’ i _ele;‘./enjokrgem‘_ in ‘,,cience/
chem};ﬁl,; h"‘ch can alp Ieflect an intlin Jc
moti/ationvoMald  cience/chemigh

S denty plf confidence b@“ef,g leflecting
~heil confidence in <heil oMn abilhﬁieg in
»’cience/chemi;ﬁl,’4V

Coldelaxion anal’k( ble 9-1 a ilmed <hax {hege
indicatobg a”ociated ®h <he 3 dem‘,g’ a pilaion
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9.2.3. Predicting students’ chemistry
aspirations (scale score: A-Level,
university, jobs) as of Year 11

Con;del)ngfhe 3 deT‘.g’ o/el,all a»piftiongtoﬁ'awg
chemi;l,»@clp‘"/\ Le @b; d»iryyg‘, ni el,;t»;y d»irg,
and caleel, Table 9-2, fhen onl’myodelling 3 denmt,
backglo nd chalact (Jic, <Tab|e 9-2, model 1,<he
3 71en¢.g’ a,oi‘ationg ele po‘;ti /el»;yy;edided b»m'obe
ad /antaged pcio economiccilc m Jance ga Jeflected
b_RQighel n mbel of book 4 at home nd b’ﬂjgheb
vfihool le/el pelcentage 4 of 3 demg hele E i!’]

agnotheil fikg lang age The o ngel coholt Mele
pledicted “o & ple ¢ Mol poghﬁi/;a‘p‘ationgvthan
~he oldel, caﬁobt Thoge lecei/ing*.he ChemiFb_fobAll
ploglamme Mele pledicted<o e\plfeﬂhigheba’ouat'iong
ﬁam‘,hoge incompali pn chool glhe § dent g gendel

ag NoX Jgniﬁcamlkgybedidi e, Mhen comxipolling fol,
wﬁhe,’e othel,pledido‘,"atwﬁhig;age of modelling

The modelling <hen algo incl ded <he 3 (ien*‘
lepok 4 of xheil, famil'*cierme caphﬁal/corte\t hich
encompa 4£d people in the famil»jya/ing gience
lelaxed jobg,rBI aliﬁcation., and/ol imﬁel/s; in <alking

abo gience ‘Table 9-2, model 2 Highel, famiL4V

gience caphﬁal/corw‘.é\-‘. pledicted highel a pilaion
acco m¥ing folxhe othelpledictol,

The modelling <hen algo incl ded 3 dentg’ othel
lepok 4 of <heil, home cilc mgance, and comﬁe\tg
‘Table 9-2, model3 S dent g pakicipation in gience
e\ﬂa C Mic lab aow itie“ hifh co ld occ - home
and/ob & ggool Ma g po i el'gﬂ@iiated xh<heil,
apilation 4 hile<he a ggciation batleen apilaion 4
and n mbel, of bookg a home ag led ced b <
lemained  Jgnificamt AddhﬁionaH,ijome ¢ Ppok fol
gc'ence/chemi;‘J,,a@hie,ﬁmem@‘. demg’agbeeing*hat
gLmeone in<he familkﬂam‘_ ihem*_oe*)e . ccegj [
in chemigd_, pelping them Mxh hgmeMNolk/lealning,
and/ob~aking¥othem abo ¥~hei Folk , and palent,

enco laging § dent o corxin e Mth non comp Wol_

chemi;b’jeb GCSE 4 both po i /el» ciated Mxh
~he 3 derﬁ.‘;’ apilation N,*,hig Jage, ~he e ect of
famil»&ience capwal (encompa gJng pomeone in<he
famil’hVa/ing a .’dence lelaked job, a ,!cience lelaxed
M alificaion, and/ol, likegfo ~alk 7bo;ﬁ gience to‘;‘.
genificance xhi g 4 gge Fed<hat haling & plicr 4 ppok:
and/ol enco lagemert ma_Re mole impoktant <han
ha /ing*,he potential fol, 4 ppobi<ho gh capital/conte\t
figalppla Jbteﬂ‘_hatfamil»&ience capial email gthat
palent jale mo likeljg‘facilh‘_ateol,plo/idemol,ee 2

¢ Mic labacxi Nie g homeg ppobtfob‘y,ci (;e/chemi;%l,'4V

acb“e /emen-‘_, and/ob enco lagement ( hich e\plaing
ho caphﬁal/corﬁe\*_ ma»b‘ypadl’@;el,agoilationg

The modelling then al"o incl ded 3 demﬁg’ lepok
of xheil, g£hool cile mganceand co ,e\t.g incl ding
<heil, e\pel)ence)/pelcep‘.iong of /akio 4 ~eaching
apploache 4in gience <Tab|e9—2,model 4 Teachingthe
application gof gience andteichingwﬁhat £ahand
on aci /h‘.ieg both had po gtife agpciation *h <he
b dem,’ chemi;l,»a4 ilxion The infl ence of mole
book g at home (leflecting 3 dent g pcio economic

cile mgance, lemained plﬁdidi/e Thele v‘”a‘y’ al‘go
a ggnificamt po i /ea“npao‘, of Yeachel, enco laging
J demig¥o comtin e Mrh chemi;‘.l,»az:elﬁha"'b GCSE 4
Addhﬁionillé*he 3 demtg competii/ene 4 Mih <heil,
peel,g(‘l amxo be one ofxhe be;; dentgm m_c !
had an independemt and po gti/e agpciation Mwh
fhei7 chemi;t‘/’a; ilxion Thig a ibmgan e\tendg
ple fio gbe‘,eakh, hich fo cw'that 3 dem‘g ho held
compesi /e pel,,!onaw,jj@itr ele mobelikelj,gye\ Ple oo
highel gpilation i Fhich a4 pakic laukg‘wminem
in giug ~h high phf;ggagoilation,ﬂM Xaba & Rei“
QR01M L

Themodellingthenal pincl ded<he 3 dent g pelpnal
Eoh de‘gand belief,gabo *chemi;‘,l,"4V
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9.2.4. Predicting students’ chemistry

aspirations for,A-Level as of Year 11
Jib%hebmodellingé\plol;ad hatfacﬁob;ielea,“ociated

wh<he 3 dentg’ pecific chemi;‘.bA“Le elaspila;‘»ong

(Table 9-3 The model ep jalong jdexhefinding JNele
/eb,d;‘milalxowﬁhe o /efll chemi;b'cgn 3 o gale
Ukimatel , ghe folloMin indicatobgy" fo nd <o
ha /e indepehdent po@i% a gPciation 4 ~h 3 dent‘g’
a\,oil,ation.,*_o contin e Mxh chemi;ﬁl,’gf A Le/el (in
oldebof de gending magn de

pekei/ed filhﬁ,/@l eofchemi;ﬁl,‘[4V

e\-‘.ljn‘;c maoxi /a<ion,

pel,gonal /al eofchemi;bk/4y

enco lagement flomveachelgto ndeltake

chemih_afeb GCSE g

& pected glade ifchemi;ﬁbj!‘elﬁfo be ¥ died
aA Lelel

pakticipation in é\-‘.la ¢ Mic lab gience/
chemi;l,’apﬁi hﬁieg

intele‘;‘_/enjoment in chemi‘;‘_b;*
,ﬁ pelience 4of pladical/e\ peUmerﬁalv‘”oUA

rhinveaching/lealning

Recei/ing the Chemighe fol All ploglemme did not
independert!| _a ciaﬁe%h‘a@i‘a"on‘ henacco r¥ing
n

Ml
fobthe othel pledictolg (Mhich e/eltheteg“ ggjgg_haﬁ
~he plog ia othel,

me ma»b‘a/e ha/d indilect impact
pledictol, hﬁhim‘.hemo‘del,gi emthedi elenceinlepoled
apl,ation\, acko g4 Chemi;‘,»jgl, All and compaugon
ai demt, The infl ence of pcio economic di ad an-‘,a%e
agled ced, aftho ghw lemained Jgniﬂcantl»g‘yedi |

e
Addrionall, g demty flom <he 'oﬂngeb cohok: Pele
pbedidejio e plﬁﬂhigheba\,ouatioiﬁwen acco mving

folthe a“o ¢ Othel pledictol,y bo ele plediced ~o
e\ plﬁﬂlo eba ,oilation;ﬁhan giug

Elemer jof<xhe 3 demt g home lealning en /i‘onmern‘,
home 4 ppokt fol achie/ement in chemidl_ xnd
éamitieg enco laging § demty Yo comtin e Mrh
yWemi;{J,»ajfel,GCSE , along dde famil _ gience capwal,

ele nox ‘Jgnificam‘. pl,edid,ol,‘g of A Le'/el chemi;},’4V

a,!oilationginfhe final model

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

Predictors

Incelcept N/A | <.001 N/A
School Pelcentage of EAL 136 004 127
Ploglamme (Compalj pri ,Chemi;b}fg&AH 1 DN [P DN
Cohok: (Yo ngeb , Olde 1 -072 .001| -.065
Gendel(Gill§~ , Bo_g 1 .045 .035 .043
Book ga homda 0L compaled¥otia -241 <001 -.170

Book gat home 11 2 Scompaled~¥otia -167 | <.001| -.124

<001 N/A 012 NA 731 NA 012 N/A .003
007 L4 Ls oewm e

NN N L e 12| a2 325 2.
006 -064 002 -077 <001 -070 <001 ~-065 <.001
052 a2 1 Maw 3w ol 34 034 047

<001 -083 .045 -085 038 . 5% 125 3% 24
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9.2.5. Predicting students’ chemistry
aspirations for careers as of Year 11
khel, modelling con‘;dele hat fad_ol,g a“ociated
rh 3 demty a pilxion gxoMald g chemigh_ el
(}ablg 9-_4 The mod/el .;ﬁepgalqng\;detheﬂndingg ele
el,'*mllabto*.heo elall cheml;ﬁb'qgn b o« gale

Ukimatel , ghe folloMing indicatol, v‘iel,e fo nd <o




9.2.6. Predicting students’ chemistry
aspirations for university as of Year 11

b”heb modelling con jdeled Fhat factol, a gpciated

3 demtg a pilation Nolald 4 § d ng chermﬂ,

x m eLf_,,’Iable 9-5 The model *epg alongdde

the finding 4 Me /eb,i'mllalﬁ.o*,he o7el,all chemi o
congh ot gale

Ukimaxel *he foHo"”m% mdma*ol, v‘”

ha /e mdependem‘ po i /e a“oaaﬂon rh 3

a@uanong‘m obdel,ofdegcendmg magni deg
pel;:ei/ed filit,cjychemi;l,_/*
e\ﬂjn;c moxi /a<ion,

fo nd ~o
derﬁ

pebpnal Jal eofchemigh_ |

£lf confidencein chemi;‘.bk/«

home 4 ppokt fol,achie/ement in chemi;bkd‘

& pelience 4of pladical/é\ pelimental Molk in
~eaching/lealning,

enco lagement flomveachel o ndekrake
chemigh_ a?eLGCSE

ce|/|ngwﬁhe em@l,jg‘bAll ploglamme
, ~h  highel agoilationg
compaled Yo 3 dent, in compali pon ghool, The
infl ence of LOcio economic digad amntage Aed ced
akho gh ® lemgjned ngﬂcarﬁ S denty f‘om <he
O ngel, coholt pledicted o e\ple mole
P |/ea)p|la¢|on Bojelﬁal,gopledlcﬁed\“o’\plﬁ
ela pilation o

Addhﬁion/all,L
pledicti/el _ ,a gpciated

Predictors

Intelcept
School Pelcentage of EAL

Plpglamme@ompalkpm Chemigd_ <
fobAll 1

Cohobk: <Yo nged= , Olded 1
GendeL‘Giul ,Bo,ﬂl

Book gat homda W compaled¥otia
Book gat home 11 2 ycompaled<otda
Book gat home 2. 83~ compaled~otia
Book gat hometk 100 compaled~¥otla
Book gathome 02 104 compaled~atia

Famil _ &ience ( gience lelaxed job,
A alification w‘atkg@ence

Home , ppokt fob‘cwence/chemql,

ach|e/em
Enco Jagementxo comtin e palent,

Bia ¢ wic labengagement Mith cience/
chem\ﬂ,

Teachmg/leammge\peuence placxical/
eYpelimenal

Teaching/leabning é\peb’enceg Iele /ance/
application 4

Teaching/leabning & pelience 4
imel,ao‘.ion/deba‘.e/digc 2gON

Enco lagementxo comtin e xeachel

‘| Namtx0 be one ofxhe be_;‘_ 3 dem!in
m’cj‘?ﬂ

Inele § in chemi;‘,l,,ﬁ
Pelpnal Jal eofchemigh_ 4
Pe‘cei/ed ~ilx QChemi;L
Self confidence in chemigh_ o

Glade E\.%eo‘ed gladeifA Le /el
chemw;‘b lexo bexaken

E\plalned /auance
Une\plamed /auance (e gd al
Uné\plained /a‘jance (*choot

N/A
.108

153

-.079
w34
-.248
-.153
-.192
-.110
-.074

44y

sig. (p)
<.001
.024

.011

<.001
111
<.001
<.001
<.001
.002
.014

N/A
.108

.148

-.064
w2

-.164
-.093
-.149
-.105
-.080

271

LR

» 471'

32/,

sig. (p)

sig.®)  sie.®)  [si.@m [sio.(p)
<.001 N/A | <.001 N/A RUN N/A 622 N/A 402
019 w2 34| w2 14
.012 115 .005 .099 .014 .076 .026 .076 .022
.007 @ -.063 .003 = -.069 .001 | -.064 | <.001 -.057 .002
21 w14 4; w. 4 wolL2e Le -.041 .021
.001  -.098 024 -.104 .016 = -.076 043 0 L LS
039 | .| L 41 -.094 .021 | -.088 .014 | -.085 .020
.002  -.119 .006 -.134 .002 = -.106 .005 -.100 .009
.005 | -.095 .005 | -.098 .003 | -.081 .006 | -.076 .011
.011 = -.081 .005 = -.090 .002 = -.075 .003  -.069 .007
<001 &3 18 -046 064 WM. 5w M1 s
159 | <.001 .090 .003 .059 .022 .063 .016
328 | <.001 .253 | <.001
184 | <.001 123 | <001 0 36 w25 B,
147 | <.001 .070 .001 .060 .007
w3, 145 -.051 .024 = -.046 .043
w. » 4wl 0L 22 R 24 &1
136 1 <.001 .090  <.001 .058 .014
.041 .042 | -.060 .001 | -.071 | <.001
w31 215 L1 %2
311 | <.001 .285 | <.001
306 <.001 316 ' <.001
.096 | <.001
w2l 325
& 2/, 3334, 4oy Ay
s L5 A G4 o4
w/ w/ 3 v

«

«

«
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S bgR enl ﬂ:\e modelling al p incl ded<he § demg
lepoly jofxheilfamil @encecap#al/come\f TabI996
model2 highelfamil _ @ence capn‘al/com‘e"* pledicted
highela piltion 4 acco ming folxhe othelpledictoly

S bgR er#l,uncl ding<he 3 dentg pakficipation in
\ence/chemlg‘l, e)ﬁa c Wisdalacxi /ﬁle (Table9 -6,
wiodel? highlighted<hat~hi  Fa, po;m/el a !ouated
rh<heila pilxion 4 The e ed of Locialdi ad /am‘age
,ﬁhen mbel,ofbookgat home became non Jgnificar,
hen acco miing fol¥he pledioigh, o <hig Fage of
modelling, indi aﬁng*hat*heba ag no di ebence in
a\p)laﬂon betMeen § den  flom drad/ maged and
ged backglo nd St dent ame flom a
mil 4‘ho plo /ided ppolrm achle/mgwellm ;l@ice
ebe pledicted~o e\pbe gghigheba pilation ¢ Thele
af Bhelpo i mmpﬂd of pal;ern‘)/farml epco lagmg
¥ demt gto contin e Mith chemiFl_a el,GCSE

When aI‘o conddeyng 3 dentg e\pebence‘j
pelception, of /falio 4 gience <eaching/lealning
applpache,, ble 9-6, model 4, *eachmg ~hat
con /e eg*he idel appllcat”on»/bele ance of gience
and e\pebmem‘al/p‘amcal l&”m*eachmg/teammg
both had po i Je a ciation, [ demt g gience
a\,ouanon Thele algo a igniﬂcam‘ pofi/e

pad of*eacheb enco laging § demt Yo corxin e
|ence’a‘ebGCSE The § dern‘ adne/emem‘
moﬂ aﬂon a al,ehfo nd <o ha/e an independent
po i ea“ooaho ith gience a pilation

When con‘ideung ;ﬁ derﬁ ’ chele, 4a«ﬁ* de
<Table 9-6, model % dem‘ m*el;e*/en mer. fol,
chemi gl M’*‘MC mon/an‘l pelcei /ed ~ilx /I e
ofcherm;‘l, \ﬁm;c moxi aﬂon /and pel,gonat%
of chemigh_ nad genificant po jtife a gpciation 4 Mith
,Ai\ence a’ouaﬂon Ofthexhlee, and of all meag e 4

xhinthe modelling, pebce|/ed ~ilx _ /l eofchemlﬂ,
had<he Jlonge § magni deofa, ),OCIaiLIOﬂ

Finall_Jable 9-6, model,. , 3 dent, dpected glade,,
at GCSE gience and 3 den!‘.g’ S,eh‘ confidence in<heil

chemigh_ aJmlMe»/capabHr«i ebemcl ded, e\peded
CSE glade in goence ele po i Jel Qgpcwaed
x*h gience a pilx akho gh ~he ¥ 3 dem‘ If
confidence belief 4 ebe negaxi Jel j“ooated xh
gience a\p‘aﬂon Thi g pateln of coe icienty might
¢ 883 mediation e ed ol mole co ple\ paweln 4
of d|bed and indilecx a“omanon ~hat Mo Id needw‘o
be e\plobed ~hlo gh f khel modelling Fol, e\ample
N igpoggblexhat § dent g g (C Mt £lf confidence in
chemigh_ B goe*a n‘h*helbe\pea‘i d (< le GCSE
gience glade 4 Fhichthen a g pciate  Mith a pilation
Ukimaxel j‘he follo“” mdlca!‘ol, ,we fo nd <o
ha/e independert po i e a“ooanon rh 3 demty
a pilaxion g(in oldelof de gending magn# de

peb:ei/ed Nilk_of chemigh_
@\ﬂjnd’c moxi /;tion ,

pebpnal fal e of chemigh_

enco Jagement~o comin evih‘_h chemigh_ 4
flom~eachek,

& pected GCSE glade 4in gience,
home 4 ppoltfol,achie/ememin chemi;ﬁl,'q‘

|n¢ebe;‘/en nin cherm;‘l,
<mﬂm ic moxi /;“elon

palkficipation in la ¢ Uic lab gience/

chemi;‘,l,'eg;\%i hﬁieg
The infl aﬁce of pcio eagnomic di ad /am‘age (book g
a home Ma eliminated Mhen acco meing folxhe othel
pledictol,g (ln/olAngA,* denty home cilc m*ar;ﬁ .
and 4 ppok Bo ele pbed|ded ~O e\pbe el
a‘PilationgTheAe a e pledicted di elence be‘ een

3 dem‘.g in <he Chemi‘;fl,’jgb All ‘!chool‘g and <he

;‘, dent gin compabi on  ghool 4 inxheil a pilation 4in
gience, Mhen acco nting folthe /alio g pledictolgin
~he modelling
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9.3.2. Predicting students’ science &\ pected GCSE Flence glade

aspirations for A-Level as of Year 11 pebpnal fal eof chemigh_ 4
F khel modalling con jdeled the § demtg pecific home , ppok: fol,achie/ementin
a pilation gtoMald 4 § d_ing gience at A Le.ﬁl <Table gcience/chemi;‘.bk/*
9-7 The model ep jalong jde<he finding , Mele /el,'d‘

sale i;ﬁele;‘_/enj?»@?m fol,chemi;ﬁbkmuwc
’, al e/maoxi fxtion,
fo nd ~o

Wia ¢ Uic labengagemen<in
gience/chemigh_ ,

.Jmilabto*,he o} /el;’all ‘c”ience a pilation

Uh‘_i/'natel’Lj_he follo in§ indicatol,
ha /e independent po Jtife a pciadion , Mxh 3 dent g
a pilxion y(in oldelof de cending magnw. de g

pe‘gei/ed *ilhﬁ,(jychemi;‘,bk@tuwc The infl enge of pcio economic diad /antage "”ag

" eliminated Mhen acco nting folthe othel pledictol,,
al e/moti fation. (in/ol/ing 3 dent g home cilgg mJance jand o, ppokt
enco lageme@ﬁ bjgyacheb;ﬁo comtin e Wa Uago.ed"to gendel, bo,:?ele pledicted~o e¥ple 44
.,,aence/cheml;‘J,'ajel,GCSE.)g lo eba pilation 4

Predictors

sig.m)  sie@  [sie@  se@  |se® < [sie®
Intelcept N/A | <.001 N/A | <.001 N/A | <.001 N/A 1% N/A * NA .078
School Pelcentage of EAL A34 1 013 | 117 017 | .33 311 . 4 14
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9.3.4. Predicting students’ science
aspirations for university as of Year 11

F Bhel modelling conjdeled § denty  pecific
agilation g fob § d_ing gience & ni/el,.;t’{ ble

9-9 The model Fep, alongjde <he finding, Mele

el__jmilal~o <he o /elall gience apilaan o le
The #nal model Je /ealed <hat <he foming ﬁ

independent pledictol

pel;:ei/ed ~ilx /@I eofchemi;l,~4V
(e\w‘_uwc moti /akion,

pebgpnal /al eofchemi;ﬁl,_/*‘

enco lagement b Xgachelfo corkin ein
gcience/chemi;l,kﬁebGCSEg

home 4 ppokt fol,achie/ement in
gience/chemigh_

& pected GCSE gience glade,

;ia ¢ Uic labengagementin
gience/chemigh_
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9.3.5. Summary of similarities and
di erences between chemistry and
science outcomes as of Year 11

Similautieg and di elence, in le g h‘_g aclp‘”*_he Yeal,
11c mi;‘_b»a{wd Yeal 11 gience model4incl ded<he
folloMing poine

The pl;edicti/e gPciation be:”een Locio
economic diad /amage book‘gat home and
agpilation g Ma led ced fol, bath chemi;L‘y
and gcience 0 Ycome,y hen acco mxing fol,
othel, agpecty of life and 3 demg’ /al)o
N degand beliefg

g

Familkﬂ nce capital/corté\-‘. inwiall _
aﬂociated ®h both chemi;‘_bk d gience
a@ibationgThe,’nitiala”ociation agbed ced
in magnx de 7en acco ming fol § dentg
pekei/ed il _/fgl e, intele J/enjo_memt, and
pebpnal fal eof c'hemi;l,»4 '

Enco Jagement flomeachelgto corin ewh‘.h
gcience/chemi;‘.bkajeLGCSEgpledided highel,
a@ibationgfol,both ;cience and chemi;bk4

S dent poltingfhattheibfamiliegplo/ided
a pogti/e home lealning en/ilpnmem fol,
;ience/chemi;‘.b,@edicted highel,a‘@ilationg
foyboxh chemi;‘.l,»eyjd gience

S dert, Mo had a high pelgonal /al e of
chem@;ﬁbyﬂelfe _pl,edioﬁedI ‘L'O_ eVple 44 highel
cherm;‘,l, emd gience ai:)l‘atlong

S dem" xh high le/ ofcompetiti/ene“
(highebagleement Fih ~0 be one of<he
bey § demtgin m'qya“’ ele pledicted~o
& ple ¢4 highel a,)pilat/ong f i g poggblethat
highel, ginelal moti/ation fol, achie fement
ma’lijjk ih decogni gng<he filhﬁ,él e,and/
ol,foc gngon e\wn‘;c gain g

Intele 3/enj nj‘yemfol,chemi.;ﬁl,:!?gpo,;ti /elﬂ‘y
agociated Mxh both A Le/el chemi;l,'g‘nd
gience a pilxion 4
The Flonge§ pledictol, of Yealadl § dentg
apikion gjn chemi;#adnyd gience Ma pelcei /ed
wﬁilit’/gyl e<e\ﬂjn4c al e/moti /ation
S dentgin *chool;ﬁbi-‘. lecei /ed*.he Chemi}l,»4
fol, All ploglamme Mele ofen pledicted o
e\plﬁ“ highel, chemi;l,»dggoilationg han
3 demtg in compal pn ghooly e/en Mhen
aceﬁ ming fol, <he /a‘jo ¢ Othel pledictol,
Ho e/elpﬁheChemi;Lj*Allploglamme hadno
) dependerta“ociation *h ,gciencea’oil,ationg
henacco ming fokthe /auo gOthebpledictol,

S demg 2 ¢ uic lab engagement  Fwh
,cience/chemi;ﬁl,’dyhad an independent
infl enceon 3 demg’ a’oi Jon.’in chemi;b’4y
fob all fo b o “come,, Ho‘ge el fol gience
0 Ycome g¥higa gociation Ma onl_appaler
fob ni el,;t'g‘ﬁouationg Ale /el a pilaion g
and fobo /elall gience a pilxion 4

9.4.

The lalge§ pledicog of Yeah 11 F

aPibation gin ?,cienqe .a‘;‘:h
/al a’of chem@k‘g\ﬂmdc

all fo o cherﬁiﬁ,} ~come, ho
: W\il;‘. e\w‘.ugn‘;c maoxj /ation
/al e of

,wience 0 Ycome,q

angH

igipoktan,the pelpnal

eibpelcei éd

de.rw.‘_g
il _

/al e/moxi /ation,
folloMed b»gel,\,onél fal e of chewi*_l,_ljol,

chemi;k‘aglve“impobtam

Jiwe 3 dem‘,g’ chemi;b’;lf confidence beliefg

elg not a, pciat
b :ﬁ' ¥

Results for science as of Year 9

e’e fol,

wh glence o ¥come 4
a g2 gPciaded Mih cheml.;ﬁl,'g‘w‘,comeg




acco mxing folxhe /au'o ¢ Othel pledictol,
iwoge ,wwm digad /an-‘_aged backg dg

wh lofel n mbekg of book 4 at home Nele
pledicted <o e\plﬁ“higheha.’oil,ation,;than
thoge ®h <he highe;ﬁ n mbel, of bookg
a home

xh gcie'nce apilxiong b log an»ijppad

henacco miingfolhome o ppokfob cience/
chemi,;‘_l,’ﬂ achie femen, e\ﬂa c Mic lab
engagemenx, and enco Jagementxo comin e
3 d'm;; flom palemy, Egemiall , famil _
gience egpral ma,j@ﬂed \ﬁh7 potential fol,
o Ppolt, Mhich fo Jelgxthe plo /i on of‘w‘, al
o PPOK, acti/rie g and enco Jagemen, Mhich
~hen fo;‘.el,ga‘plationg

imilﬂ‘gience capwal had aniniial a gpciation

S demt g pakicipagon in 7‘cience Wi
Uic lal aci fkie g Ma 4 po i el'gﬂociated
wh 3 clem‘,g’ a@ilation*b *.*.hig mea 4 be

tendedﬂ‘.olo‘ge Jgniﬁcance henacco ntingfol,

3 dem: [ awi degand beliefg .heil,peu:ei/ed

*.iﬁt»l;l e ol e\ﬂjngc moxi/ation, intele §/

enjo»rmént, and pe7gonal /al e Egemiall, 4
) b acti/xie gma _fp Jel v de '

e\ﬂa c Mic
and belief , Mhich<hen fo;el,agéil,ationg

S dem‘_g *,ho lepobed <hat <heil, familieg
plp/ided a  pogi Je ,A”home lealning
en /ilpnment fol gience Mele pledicted Yo
e\ pbe“highel,a Libxtion jin gience foballfo §
"dence 0 fcomeg

X dem é\plﬁ“ed highelpelpnal /al e
of gience Mele pledicted Yo e\p‘e“ highel,
gience agoil,ationgfol,all fo bo “come 4

The Jlonge § pledictolof 3 derﬁ.g’ a‘,oil,ationg
in gience/chemigh_ g Yealh = Ma, <heil
peb:ei/ed il fal e of gience ‘e‘,ﬂjnic
/al e/moxi /ation folallfo b gienceo tcome,,

Intele‘;‘./em.%'nl?mam ing4c /al e/mw#ation
of gience Ma g po i el»gmociated wh all

fo o <come 4

Aeachely enco laging § demtg~o corvin e
wh gience arel, GCSE 4 pledicted highel,
a\pil,aw‘_iongall fo ) gience o xcome 4

9.4.1.

The 3 erﬁ.g’ ‘elf conﬁdlince beliefg fol
gience Mele a”ociated w®h <heil cb/elalt
a pilxion 4 <heil, pecific a pilation ;toMald
3 d’injg gciem,ce A Le /el, and<heil, ,,oedﬁc
agoil,ation;ﬁo al,dgcabeel,gm ,!cience

Bo_gy Mele ,‘”pl/edided w & Ple gq loy‘”eb
agoilationg hen acco mting fol <he othel,
plﬁdidobg fol, o/e‘all apilation 4 @clo“
A Le/el, ni el,‘;tgﬂaﬁd caleely and fol,
peciﬁc apilation ;Yo awg 3 djrjg “;;i,ence
XA Le /el and fol, Peciﬂc a pilation o awg
gience caleel,
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The e ext of famil’ﬂcience capital/corvte\t <famil’
membel,g ha/ing gience lelated job g M alification g
and/ol,irKele;‘_intalking abo < gience lo;;gniﬁcance
atxhi g yage of modelling

The modelling *hen algo incl ded dem‘_g’ lepok of
<heil, gchool cilc m;ancegand COMNEN o incl ding<heil,
& peljence J/pelception jof /aljo gteaching apploache
in gience Table 9-10, model 4 Teachingthat con/e’egy
iﬁe applicationglele /ance of gience and~eaching<hat
agintelacti /e wh ¥ de”*a" chagclag dig oJong
had po g /e agPciation *h gience a‘)pil,at&in‘;
Aeﬁie ement moXi/ation again§ peel, (agheemenx ®h
‘I Mamt~0 be one ofwge be; 3 dem‘.gin mkq'a“’ algo
po i /el»a#gociated ~h gience a pilxion
The modellingthenal pincl ded<he § dent g pelpnal
N deg and beliefg abo ‘!cience/chemi;.l&#'l"able
9-10, model & St dentg ineleF/enjo_ment (imtin Jc
moti/ fion ,pekei/ed iilit’/jwl e (ew. n‘;c'moti /ation,
and pel,\‘pnal,ial e of gience all had .;gnificamﬁ po i /e
a gPcCiaxion
fal e had<he Jlonge ¥ magni de

Predictors

*h gience a pilation Pekei/ed iR _ <
" folthe Ao pledictol,

Finall_(Table 9-10, model., , § dent ; d\pected gladi,at
GCSE gience and § der‘n‘_g’ gelf confidence beliefg le
algo incl ded, Nhele ,;lfconfidence b 'ef‘, po g el
dicted a pilxion 4 Uitimatel;jbe folloMing mea

elefo nd<o ha/eindependempo‘;ti /eaﬂociationg s
3 demg’a\pilationﬂin oldel,ofdegcendingmagrﬁt deg
pelcei /ed *.ilit»jal e of ‘!cience @\ﬂjn‘;c

al e/moti/ation, '

pebpnal /al eof gience

—,
g
h

inlin Jc fal e of gience,

home 4 ppok fobachie /ement in gience

£lf confidence belief g
The infl ence wof Lcio economic di‘yad/antage v‘”a‘g
eliminated bet 7en <he mog digad/amtaged glo p
andxhe mo ¥ ad /antaged glag p. in fact, § denx  flom
di ad /arn‘,aged backglo nd 4 Fele pledicted~o & Ple oq
highel a pilxion, once acco ming fol <he othel
pledictol, W& le pect<o gendel, boug 'ele pledicted
<o &) ple ggloMeba pilation ghan gibl 4 henacco ming




9.4.2. Predicting students’ science
aspirations for A-Level as of Year 9

,iwe model ;ep‘gfoweal,# gienceA Le /elﬂTabIe 9-11

ele /ebkd'milal,io ih@,o /elall gieneg a pilaion
‘gcale Uitimatel_pjje folloMing mea Ae;;ele fo nd<o
ha /e independert po i /e agociadion Mxh 3 dent g
a pilxion y(in oldelof de cending magnw. de g
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9.4.5. Summary of similarities and
di erences between science
outcomes as of Year 9 and Year 11

Similalﬁiegand di elence 4in ﬂndini‘aclo“wﬁhe”YeaL#
gience and Yea) 11 gience modelg ele agfollo .

Theinfl ence of Lcio economic di‘gad /amﬁage
infelled flom<he n mbel, of bookgat me

<ended~o be led ced ol eliminated bexMeen

<he mo3 diad Jarcaged glo p andthe mog
ad /arn‘.aged gho p, Mhen acco mxing fol<he
alio gothelpledictoly

Famil._*‘gcienbc'e capital had. an inial
a gciation wh gience a pilxion, b«
<he a pciation Yended Yo be Jed ced Mhen
acco mting fol home  ppol. fol gience/
chemi‘;‘,l,’4V achie /femerx, e\-‘.l,a c Yic lab
engagemen, and enco lagement~o corvin e
b d’in‘g flom  palem @nd/ob § dentg
awn dey and  Dbelief E,“emiall,L{familﬂ‘y
gience qgpwal ma,j@ﬂed*he potential fol,
o Ppok, Mhich fogelgthe plo /i jon of act al
g PPOK, acifRiey, and ency lagement
(and/ob & degy and beliefy, Mhich <hen
fo;‘.el,gaiailationg




CHEMISTRY FOR ALL
REDUCING INEQUALITIES IN CHEMISTRY ASPIRATIONS AND ATTITUDES

10

Associations between
students’ views:
cross-sectional modelling
exploring whether attitudes
at Year 8 or Year 11 are
more important for

Year 11 aspirations
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Inclea g4 in e\ﬁ,ac lic lal engagemenx,
irnﬁebe;ﬁ/enjo,nggm, an ‘gelf confidence beliefg
acho 44Yeal Mo Yeal 1l Mele notindependemlkdy
CIelel d Mxh b dem‘_g’ agpilationg ag of
Yeal 11 Mhen al p acco mting folinclea g 4in
pekei/ed f.ili(’jlyl e

Inclea g 4 in peleei Jed fih’t»d/?l e (A),cience/
chemi‘;ﬁl&g‘eing al ed agfacilkating caleely
jobg and f< le oppok niieg in genelal
ackp 44 Yeal, ™o Yeal 11 po i 7elkgyl;3did.ed
chemi;b»wilationgagoneabll and gience
agou,ationgagoneal,ll

S dentg’ peL"onal /al e of chemi;ﬁb’gﬁ of
Yeal 11 and enco lagement flom palent g¥o
comin e 3 d’ing ience/chemi;b’@’ of
Yeal 11 alp po gti el’p‘lﬁdio‘.ed chemi;k‘y
a pilxion ja ofYeahlland giencea pilation
a,goneal,ll

Pledicti /e (m ¥i le/el modellinge\plolﬁdv‘” ‘ h‘changing
NN de.gat Yeal ¥and/ol,Yeal, 11 aﬂociated *h 3 dem‘.‘;’
a,oilation" x Yea) 11 \Pleliminal,kmodelg indicated <ha<
pebcei/ed *.ih't,lal e \tun‘gc /al e'/mo‘.i/ation had<he
Jhongey a.“ociatfon 'ﬁ h a"oi‘ation. Man,gy‘eliminah,dy
,xﬁodelgal‘,p indicated<hat,xo /al,irlge er y engagement

xh e\ﬂa ¢ Mic labaci /i-ﬁie Invele ¥/enjo_ment, and lf
confidence beliefgaﬂpdated %h a pilxtion 4 '

The follo"”ing modelling helefole foc gd on change
in pelcei fed *.ih‘t»é‘l e betMeen Yeal, *and Yeal 11, and
e\ploled hat impact<highad on 3 dent g a pilation jat
Yeal 11 Pleﬁminabkmpdelling algo con‘gdeled changegin
engagemenx. in gience e\ﬂa ¢ Mic labactiie 4 inteley/




Controls

Socio-economic  disadvantage: S demtg  pocio
economic cilc m;.aicegag mea led bjjje n mbel
of bookg at home Maga Jgnificamt pledictol, in <he
final model

Students’ gender: Thele v"a\’not a Jgnificant e ect of
gendebin<he final model

Students’ age/cohort: Thebev‘”agnot a genificante ect

Chemi;‘.bjgyl,AH ploglamme <compabed¢_o compali on
gchool‘; in<he final model

ha/ing mole famil'*cience capial Rele pledicxed
<0 e\pbe“ highel, a,oilationg b *fhig ag Kimatel _
not ggnificant in<he final model Mhen contlolling foly
J demganNi deg

Family science capital: Tho e ¥ dem,&rho lepoked

Positive home learning environment: & dem‘,‘g%ﬁh
po i Je home lealning en /ilpnment!in chemi\;ﬁb'*yho
lepokedxhatxheilfamil _epco Jagedthgm+o corin e
b \d»inJg ‘y’cience/chemi;‘.l,;ajebGCSEg ele pbedigied
<o) ple gghighela pilation 4 inthe final modelhi Ma
onl’ai?pabent enco lagemen agoneabll

\]
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Changeinperceived utility value/extringic motivation
between Year 8/a Year 11: St den¥,, 70 de/eloped
mole po‘h‘.i/e iefl g abo < <he pelceifed ~ilv_ of
gience/chemigl_, ch a@he beneff g, of chemi;‘/,hy
,Aﬁience,JZI aliﬂcationg betMeen Yeal *and Yeal 11

ele mole Iikel;}a lepok po i /e agoilationgat,ﬁeal,
11 Thighad<he lalge ¢ magn® de of a gpciation Mih
a pilxion 4 lalgebthan an’q;hel,a#_i( de, ol change in
anw® de, ol othelmodelled indicatol

Change in students’ participation in science extra-
curricular activities between Year 8 and #ear 11:
Wihin lﬁliminabkg‘nal«rj“ thege changeg ele nox
linked Mxh a pilaion , Mhen acco mting folthe othel,
pledictob including change in peb:ei/ed ".>4/§l e
Thigmdicatol, agwﬁhelefobe not incl ded Mxhig<he
final model fobcladx _<hi, al!o eng led<hatxhele a4

g
foc gon change 4in pek;ei/ed wﬁilhﬁﬂ/@l e

Change in intrinsic motivation between Year 8 and
,iﬁaar 11: Wxhiny Aeliminal,»g'n% <the g change,
ele nox linked Mxh a pilxion 4 hen acco ning fol,
~he ot?el, pledictoly incl ging change in peb:ei/ed
NilX_ fal e Thigindicatol Ma gthelefole not incl ded
thimzhe final model fol,dalﬁk/ﬂ?iga)go eng led<thax
<hele Ma jafoc zon change\,iyn pelcei /ed \ﬁilhﬁ,jyl e

Change in glf confidence betMeen Yeal “andgyeal 11
Wrhin beliminal,’g'naw the g change, Mele not
linked Mxh apilation 4 hen acco ming folxhe othel,
pledictolg including change in pelcei/ed ";A?l e
Thi‘;mdicatol, a‘g*,hebefobe not incl ded Mxhig<he
final modelfol,clautgjjigal\p eng led<hatxhele a4
foc gon change 4in pelcei/ed ‘filﬁ,'jyl e

Controls

Socio-economic  disadvantage: St demtg  ocio
economic cilc m,;ﬁaﬁcegagmeag led b_<xpe n mbel
of book 4 & home Maga Jgnificant pledictol, in<the
final model<higyloF Jgnificance akel acco rxing fol,

3 dern‘_g ELR de‘g

Students’ gender: Thebev'a gnota Q’gnificarﬁ_ e ecxof
gendelin<he final model

Students’ age/cohort: Thelﬁ“”a gnota ,;gnificant e ex
of age in<he final model

School e: Highel) ‘fhool le fel pelcervage , of
3 demt, Rgele Engliyh Mag not <heil fikg lang age
a”ociaqid fh 3 demtg & ple ¢4ng highelba pilxion 4
b ﬁhig agnot ‘;gniﬁcam in<he final model
Intervention status Thele Ma,no Jgnificant e ect
of <he Chemigl_fol All ploglamme (compaled %o
compali on gchool g in<he final model

ha/ing mole famil _ gience capralalfele pledicted %o
e\pl;e.)N higgel a pilation ¢ b x<hig Fa g iﬁmatel»g@t
genificamt Mhen comidolling fol, § demty aww dey In
~he final model<hele agan odde exofa be/el,@l of
~hexlend

Family science capital: Tho g d';'n*:”ho lepoked

Positive home learning environment: dentg%th
po;ti /e home lealning en ilpnmentg in chemi.;ﬁl,’dyho
lepolied*hattheibfamil’q]co laged<ham~o corxin e
3 djrg gcience/chemi;l,kg‘?eb GCSE 4 Mele pljadi%ed
~o e\plﬁﬂhigheha\pilationg in<he final model<hiy Ma
appalertfobenco lagemen a of Yeal, *and a jof Yeal 11

The final model of 3 demﬁg’ /ie o X Yea* vand ax Yeal,
11 pledicting<theil, Yeal 11 ilxion o a‘dg;‘, cl’irg
chemi;b»g‘; A lLe /el g Jﬂi nin Table 10-2 & dem‘_g’
apilxion, a Yeal 11 Mele po Ji /el’pyl,edided b»d‘
<heil change in pekei/aﬁj *ilhﬁ,{ﬂ e of chemi.;ﬁl,,[d‘
e\wn;c moxi /ation ‘bet een Yeal *and Yeal 11, b _
enco Jagement~o corvin e d’in‘c?I flom paler ja jof
Yeal *and a jof Yeal 11, and b'%b\pnal /at ea of Yeal
11, b ¥ negai /el,gybedided b,f@ymil,&ience capwal/
con*_e\'t agof Yeah 11 Thig negati /e a ggciatio ma_
g 8ge§ mole comple\ paeln , of mediation, Mhele
famil'gg'ience caphﬁal/gime\t ma,pj'edid one ol mole
of<he othel,indicatol,g hich<hen plﬁdidga‘oil,a-‘_iong

-4,




Changein perceived utility value/extrigsic motivation
between Year 8 and Year 11: St der , Who de /eloped
mole po i Je he ¢ Do ¥ <he pelﬁe|/ed il Qf
ﬂcience/chemi;L»Pg ch aaxhe benefﬁ of (:hermﬁ,_[4
.fence,ﬂ alification 4 betMeen Yeal, "and Yeal 11
ele mole likelj;g I/epobt po J¥i /e a@ilationgaf,lﬁeab
11 Thighad<he lalge§ magn® de of a gpciation
a pikion 4 lalgelthan an’q;hel,ahﬁhﬁ de, ojchangein
aan de, obothelbmodelled indicatol,

Change in students’ participation in science extra-
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haling mole famil _ _cience capwal Mele pledicted
~O e\p‘,eﬂ highel a pilxion 4 b wghiy Fa, Kimatel _
not ggnificamt in<he final model Mhen cortlolling fob

3 dern‘_g’ N deg

Family science capital: Tho g ¥ demk:ho lepoked
|

Positive home learning environment:




Controls

Socio-economic  disadvantage: St demty  pcio
economic cilc Jance a,mea, led b xQen mbelof
book gat home Ma ja Jgni?cam‘ plﬁdidobofapllatyﬁ
derw flom mobe ad /lartaged backglo nd ebe
ledm*ed*oe\pbe sghigheba pilaion

Students’ gender: Thele Ma not a Jgnificant e ect of
gendelin<he final model

Students’ age/cohort: Thelev"a 42 denificante ectof age
inthefinalmodel o ngeb§ dem‘ had higheba pilation 4

School e: Highel) *hoot le/el pelcertage 4 of
b demg‘k;ebe Engliyr Mag not <heil fikg lang age

a gCia% wh § demtg & ple ¢gng highelba pilxion 4
b <<hi Ma not jgnificant inthe final model
Intervention status: Thele Ma ja jgnificante ectofthe
Chemi g fQ‘LAH ploglamme (compalfedfo compali on
gchool in<he final model

Family science capital: Tho g ¥ de VA'ho lepoked
ha/ing mole famil _ _cience capn‘almhﬁbe pledicted

~o e\plfe.)N highel, a,,oil,ationg bwghiy Ma, Nimatel _

not ggnificamt in<he final model Mhen cortlolling fol
¥ dentg aww deg

Positive home learning environment: demg%ﬁh
po;‘i/e home lealning en/ilpnmem‘ in chemi§b_MRho
l;epob‘edthah‘heu,famll epco Aagedfh Mo conkin e
¥ d.ing glence/chemid_ ajeI,GCSE ele pbedlﬁed
*oe\ple”mg ba pilxion g m*hefmalmodel,*.hig a
onl»a;gpabemﬁ fthenco Jagement a jof Yeah11

The final model of dem‘ /|e g X Yeal "aﬁd x
Yeal 11 pledicting +heu, Yeab 11 a,m ;ﬁ g¥0 a‘d

¥ d ng chemigd - ebf L g1oMn in Table
10 4
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10.2.2. Predicting students’ science
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Controls

Socio-economic  disadvantage: & demtg  pocio
economic cilc 4n Jance ga meay bed b fhen mbel,of
book gt home Ma 4a igmﬁcam‘pbedmob ¥ dem. Sflom
<he mow‘a /am‘aged backglo nd ofha/mg mole*han
LL ook ele pledicted<o e\ple"mghel,agouahon

l,ﬁ iglog JaiFical Jgnificance once § dem g
ah‘n‘ de  Mele acco med folin<he final model

Students’ gender: Thel/ev"a nota Jenificamt e ect of
gendebin<he final model

105



106

Changeinperceived utility value/extringic motivation
between Ye57 f\ Year 11: & dent 4 Fho de/eloped
mole po gile ¢ abo ¥ xhe pel;:el/ed il Qf
gience/chemigl_ {4; ch agxhe benefw , of chemigh /
,Aﬁlence,ﬂ alification 4 betMeen Yeal, "and Yeal 11

ele mole likel P l.epolr po Jti /e ay,odahon a-‘,%eal,
11 Thighad+he lalge § magn® de of a gpciafion
agouaﬂon labgeh‘han an’q;hel,a#n“ de, ol change in
aa de, ol othelmodelled indicatol

Change in students’ participation in science extra-
curricular activities between Year 8 and Aear 11:
Whin plﬁliminal,,’g‘nal_k the g changey Mele not




Predictors

Intelcept

School Pelcentage of EAL

Ploglamme (Compali pré~ ,Chemi;‘_bjg'LAll 1

Cohob: ‘Yo ngeha , Oldel 1

Gendeb<Giu0 ,Bo,ﬁl

Book gat homda Wk compaledtotia

Book gat home 11 2 ycompaled~otia

Book ga home 2, 98 compaledtotia

Book gat home 0k 102 compaled~otia

Book g home 2 108 compaled¥otda

Yeal 11 Familﬂ&ience‘\pence Jelated job A alification g¥alk ¢ cience
Yeal, *B\ia ¢ lic labengagemenx. Mxh ‘cience/chemi;‘,b’*
Yeal 11 E\tla ¢ Mic labengagement Mih \'cience/chemi;.l,'Jy
Yeal, *Self confidence in ‘cience/chemi;‘.k*

Yeal 11 Self confidencein chemi;bbﬂ

Yeal ®Intele§in !dence/chemi;‘.b'ﬂ

Yeabll Imtelegin chemi;‘.‘,}d'

Yeal11 Pelpnal /al e of chemi;‘_bbﬁ

Change flom Yeal, %o Yeah11l Pelcei/ed ~‘.ili~‘.'q).cience/chemi;.l,"V
Yeal ¥Enco lagement¥o contin e palent,

Yeal1l Enco Jagememixo corxin e paler g

E\plained /au'ance

Uné\plained /a‘jance ‘be;d al

Uné\plained /ab'ance “phool

N/A
[
we
o 44
-.060
woe
w44
LR
w2
w,
w2
w2
.086
-,
[T
[
w3l
.270
.150
w25
279
LR
555/,
25,

»
-l
-l

57

.042

<.001

<.001
EN

<.001

Note 4 Re g K flom both cohokt gcombined Thexable Jﬁo"',the Jandaldi gd pbecﬁo‘.i/e coefficientye” and ggnificance (Sig p’p /al e ¢ pebpledictol

0

Table 10-8:
Students’
views at Year
8 and at Year
11 predicting
their Year

11 specific
aspirations
towards
studying
science at
university
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CHEMISTRY FOR ALL
REDUCING INEQUALITIES IN CHEMISTRY ASPIRATIONS AND ATTITUDES

11

Associations between students’
views via path analysis
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11. Associations between students’ views
via path analysis

Highlights and key findings

+ Man_apectaof life ha fe dilect and/obindilect
aﬂociationg &h 3 demﬁg’ agoilationg

e Combining dilect and indilect pledidi/e
agPciationy § derw‘.g’ chemi;bkg:wilationg
at Yeah 11 mog ;‘,Longlk%gociated "xh<heil,
pekei/ed *ilhﬁ_L*pel,.gonal /al e, e\peoﬁed
glade if A Le /el chemi;b'ﬂebewﬁo be<aken,
enco lagemert ~o comin e ¥ d’mJg (flom
fliendg and flom palent,, eWlac Mic lal
engagemen, and _ <eachingfealning
& pelience 4of plad_ical/e\ pelimental Molk

11.1. Path analysis

A cia(iong betNeen 3 der‘ﬁ_g’ lepon g, ",ebe
le /ealed<hlp gh path anal’k Jb o lal combination g
of plﬁdidi/e model 4 ndebta&en <hlo gh "3  lal
gl aion modelling’ The anal'é'*pledided*.he;ﬁ demg’
pekei/ed filh‘.,@l e of chemi;‘.‘,}j;wfele;‘,/enjo’m m
in chemi;ﬁb’u*elf confidence in chemi‘;fl,}pe eiled
/al eofchemi;bjg‘ cietégyndw‘,heibpel,gonal al eof
chemigh,  Jngxhe /alio gindicatol,ofthe § demtg
,chooland h’omecorﬁe\t’and e\peuence.’ Conc Uerx! |,
all of<he indicatol,,! incl ding~he 3 demg’ pelcei /ed '
*.ih‘t»lal e of chemigh_and <heil, othel, aw d@,and
beliefg 'algo pledicted<he ;" demg’ a‘;)ilationg*.o awg
chemigh_ The modelling con deled § den g lepok
fiom Yeal 11 xhe lag ~egyl,of S‘econdaLg* caion befole
ppel,‘econdabkejj cxtion opoxhelpath a*i@life




Addwional ing’ght;,ele be/ealed “hlo gh con jdeling
pledicobgofthe § dent g awi de g and beliefy The g
leg hf.gdid nox. coru'deb pledicti /e a.),),o‘ciation,)!aﬁlp‘M
<he 3 derﬁ.‘g’ ELR de‘gand beliefg fol, e\ample hele
3 demy intele;/enjo’nlem might al o pledict <heil,
pelpei/ed \ﬁilhﬁ'jyl e

ywwe 3 dem g pelcei /ed il /j‘l e of },cience/chemi;,l,'4V
agmog ;‘.Aongl»ajjd po i el»g‘@dided b_ .
¢ Palemt feachelcon /ejwhe Jal eofﬁcience,

. E\pected glade if A Le kel chemigh_
bexaken,

\

4Vebs ~o

¢ Enco lagementxo comin e ¥ d_ing gience/
chemi;‘.l,»ﬂ@mfljend, '

e Achie /emem‘. moxi /ation/

o B2 c ic labengagemem"”ﬂ_h
‘;cience/chemi;b',*

¢ Enco Jagememixo corXin e § djn‘g .’cience/
chemi‘;‘_bkfj@m palert 4

. Teaching/leamingé\pel)encegofwfhe
lele /ance/applicaﬁongof gience/chemigh_

The § dem gintele §/enjo_mentof chemigh_Ma moy
$tongl_apd po jeikel_ppedicted b_, ‘

*  Teaching/lealning é\pel)enceg of <eachel,
con e_irgbele ance/application 4

. E\peded glade if A Le/el chemi;b,lebe ~O
be<xaken,

¢ Enco lagementxo comin e ¥ d_ing gience/
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Predictors

Peb:ei/ed il _of chemigh_ 4
Incele ¥ in chemi;ﬁk‘v

Self confidence in chemigl_
Val e ofchemi;’tbjg‘ pciet_
Pel pnal /al eofchemigl_

Ploglamme (Compalj o~ ,Chemi;ﬁbjgvb
All 1

Cohok (Yo ngeba ,Olde) 1
GendeL‘Giug‘ ,Bo’ﬁl
School Totaln mbebofp pilg
Sch