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It was f oumdnetnhatatatetida her GCSE or key stage
of individwahdcandi da@ea&lcomerst ieas any given y
although the attainment at GCSE is a better
affects centmet vantiiarbelly tgyl easr al t hough cent
ability profiles are more |ikely to experien
centres with high proportions of grade C or
centres are sietwiatlhwalyew tdro hi gh ability prof
Results from centre based analysis indicated
number of students between years are more |
outcomes. Al so, whether a centyrarwas at pbledi
stability or variability in the following ye
one year are |likely to be stable the foll owi
experienced positive volatilietywegmrtorve yodnrat
i n the next This is probably because such ¢
candidates who are clustered around the grad
example, clustering aroundrygandeaB)abndi sp n
iemvitable even if a small change in the entr
Results from candidate based analysis indica
observed variability in centre | evel outcome
ability prtdfeirl ehhaamdcteri stics of successive
centres However, change in ability profile
variability. Only a smal/l proportion of the
associated with otfhd hien edetaawri miataoys system.
|l ntroducti on
Since 2013, Ofqual has | ooked at the pattern
and colleges (centres) over time for particu
understanding t he exstyesntte no.f Qvaerriaalbli,| iitny vyienart
specifications and overall cohorts are stabl
centres with entries I n successive years to
[ n ecent years, Of qual has publrirebedt seport
centres with ntry in both consecutive years
was defined as the difference in proportion
across successive years. Most recertly, Ofqu
graph@f qual, 2017 and 2018) which allow user
number of features such as subject, size of
I ndeed, the majority of centres displ-ay high
oryearatviaom. However, there are al wayass centr e
year variation. For individual centres, wher
an increase the proportion of | ower grades)
probablyyss &ocagakater speculation and enqgu
experiences positive variability. Some c¢omme
comparabl e outcomes approach to awarding, 1in
grade inflation, mmtghal bef hawt ngn at lo$ ¢ ecent
lhttps://analytics.ofqual.gov.uk/apps/ 2017/ GCSE/ Centr
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more challenging context, for example, those
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GCSE mat hematics for summers 2015 and 2016.

Tabl.PiLlference in the proportion of candidat
selection of GCSE subjects for summers 2015
Subject Number of centres  Mean centre variation SD. (%A*to C
(%A* to C)

Mathematics 2,498 0.71 9.28
Additionalscience 2,032 -3.48 16.01

Science 900 -0.28 7.70

Biology 940 -0.52 8.70

Chemistry 968 -0.94 8.83

Physics 973 -3.61 18.01

English 1,362 -1.35 10.10

English literature 1,566 -1.49 12.40

Geography 1,610 -1.43 13.45

History 1,205 -2.24 11.98

French 1,029 -0.86 15.15

German 358 -1.07 13.58

Spanish 547 -1.12 14.74
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Anal ysi s

I n the preswetatstemdyt to investigate the inf
background characteristics on the performanc
centre outcomes in successive years using |lo
modelling. The following characteristics of

T Ability as represented by concurrent att

at KS2;

1T Gender ;

T Fireguhge at home -HnEglgilsihbs)h; or non

T Requirement for provision of special edu

T Eligibility for free school meal s (FSM);

T Level of deprivation as rhepresented by t

T Type of centre (independent and selectiyv
The attainment at GCSE of a candidate was r e
GCSE grades in all GCSE subjects taken by th
involved converting GCSE | etter grades to nu
etc. Thtet pirnmenta at KS2 wasmeamprefseki§2d usin
mat hematics fine | evdlo grd BEwomoglei skenfsienefl & \he
influence of these factors on examination re
bet ween subject GCSEahl @adel astdedhabovoae for t
2015 (the correlations for the 2016 dataset
When producing the table, the ability and th
continuous variablestraadetdhasfbi hawyngaweabh
for female and 1 for male), first | anguage a
SEN status (1 for requiring SEN provision O
eligible and O fornthrhleedgilbfe)y, iande peypypgendf aa
centres and 0O for all other types of centre)
correlation of subject grade with ability is
other variables, partiedlatr lyoma.t hGifrilrss tg d e
hi gher outcomes than boys. Candidates requir
for FSM and with a high |l evel of deprivation
other candidates in all subijrdepenCamtdi danters
had slightly better outcomes than candidates
Tabl.€oRrel ations of subject grade with backg
subjects in 2015.
Subject Mean Mean First SEN IDACI FSM  Gender Centre

GCSE KS2 language type

Maths. 0.90 0.58 0.03  -0.20 012  -0.13 -0.08 0.07
Add. Sci. 0.90 0.53 0.03  -0.10 -0.13  -0.10 -0.11 0.11
Science 0.82 0.53 0.05 -0.12 -0.14 -0.11 -0.15 0.12
Biology 0.90 0.51 0.05  -0.09 -0.12  -0.09 -0.08 0.12
2] DACI is the income deprivation affecting children i
of drhegnd under the age of 16 that Iive in |l ow income h
deprivation) to 1 (highest deprivation).
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Chemistry 0.86 0.67 -0.03  -0.29 0.17  -0.17 -0.21 0.12

Physics 0.86 0.63 001  -0.27 -0.17  -0.16 -0.21 0.12

English 0.91 0.65 005 -0.21 021  -0.17 -0.12 0.12

Eng. Lit. 0.82 0.55 0.07 -0.11 -0.10  -0.09 -0.14 0.12

Geog. 0.90 0.61 0.01  -0.19 -0.19  -0.16 -0.11 0.11

History 0.88 0.74 0.01  -0.28 0.18  -0.17 0.02 0.12

French 0.89 0.54 0.03  -0.08 -0.13  -0.10 0.00 0.12

German 0.90 0.59 0.01  -0.26 -0.14  -0.15 -0.07 0.05

Spanish 0.80 0.52 0.07 -0.12 -0.13  -0.10 -0.14 0.12

We will first | opkodt | owfthedeavamagae at es wi
its variability of outcomes (centre based an
profiles of individual candidates within the
based analysis).

In the first step of
foll owing three cl as

Centre bhalswsl a
C

entre based analysi s,
fications of wvariabild:@

t-e iyleaav e (theqgrad d yed uyned re
ts aresbiyeadl| y s$siamil lear
tosry Bave(pasrengedugpsha

T Centres whose res

S
T Centres whose resu
u
T Centres whose resu

I n addition, centres are classified as negat
| argeoseanr decrease or increase i n itnhge Ap*r op
to C. However, as there is no consensus as t
choose a statistical measure 3ofThvearsitaandoanr:d t
deviation is a measure used to quantify the
ofh distribution, where higher values indicat
centres are classified based on the standard
are negative unstable i f their variation 1is
thendaad deviation, positive unstable i f the
the standard deviation or stable otherwise

regions in Figure 2 and a breakdown by subje
31't is worth considering whether the standard deviati
by definixt i maneaypRB3@% of centres are unstable. Does t |
stabotisgould attention focusNdR%MdDre extreme variat.
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Number of centres

3007 Negative unstable Positive unstable

200 1

T
I
I
I
I
|
I

HA
|
1
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
1

1
-50% -40% -30% -20% -10% 0% 10% 20% 30% 40% 50%
Change in centre percentage of grade C or above

i gurbDel f2f,.erence in the proportion of candida:
SE mathematics for sUmmemeal2d0t®name 2@t6 akb
ven by the vertical dashed |Iine and the SC
e arfMmMhelwsded regions correspond to centres
d positive unstabl e

The results of the classification for all su
that i1 f centres are classified stable in 201
Crucially there are very f-ew ecaerntdreecsr etahsaets da
increases in the proportion of candidates ac
classified as negative unstable in 2015 it i
wodl expect further decreases in the proporti
above, rather the centre would expect the pr
remain stable or to increase. The reverse 1is
unstable in 2015
Tabl €Eompari son oft ®dd cdemtbrid ity cl assificat
stability classification.
2016 Negative Unstable 2016 Stable 2016 Positive
Unstable
2015 Negative
Unstable 88 1,097 764
2015
Stable 1,353 9,507 1,106
2015Positive
Unstable 601 1,344 128
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I n the next step, we construct the average ¢
characteristics discussed above for each cen
1T The average ability measuretbt Bherageto
the mean GCSE grade of all candidates in
attainment at KS2 calcul adKés®?2 d3 ntehd emedn
T The proportion of male/female candidates
T The proportion of candidateonfadr [vamgm afre
T The proportion of candidates with specia
T The proportion of candidates eligible fo
T The mean | DACI score of candidates
The proportion of candidates eligible for FS
as maaes oeefc osnoocmioc status. The changes bet we
average candidate profiles were calcul ated a
variables. We develop two centre based model
can expect satbaibliiltiyt yo aosre dvaorni t he known profi
model we | ook at the average profile of the
and in the second model we | ook at the chang
dynamic modelc) ruesgrnegs slioogn.stTihi s will all ow wu
profile or the change in profile is more sig
centre The devel opment of these models is d
Candi dates based anal ysi s
At idnudailvicandi date | evel, we examine how the
examination in a specific subject iIs affecte
More specifically, the probability of achiev
candi datparitni cul ar cohort on an examinati on
particular year i s modeild etdwewseiln g oag issttatci srtei
model . For each centre, the model predicted
centre aatedggoepgroduce a predicted out come
compared with the actual observed outcome of
performed. Changes in the centre | evel predi
then comparedrwedhchhegedsien outcomes to inv
which the observed centre variability can be
variability. This approach is similar to tha
Resul ts
Si mple Analysi s
Having céaclsidertdre as stable or unstable, f
turns towards building a model. The average
calcul ated and we | ook to see if there are a
unstable. centre
Initially we |l ook at the average profile of
model ) and then compare with the change in p
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di stributions of the mean centre ability (re
grade) o ddheor2t0 lmay be seen in Figure 3 (th
|l evel is shown in Figure Al in the appendi x)
with a higher mean GCSE grpaa&r (Shhgmgesdrn eagf ¢ W
borderl i ne girdatee C/tDhamnidn unstable centres)
centres are generally associated with a | owe
classifications. However, there is substanti
di stribution for thend hmalki dg fiftercinftf ¢ @alstsi ff
classification based solely on the mean GCSE
alone. This is in contrast to the dynamic mo
the changing mean GCSE gradedalfdi gualki Uty l a
if the mean GCSE grade of the cohort decreas
centres will see a drop in results. I f the n
centres results will Iikelyadmprevei mAhdrith
results will be broadly similar. This seems
predictor of stability/volatility than actua
at KS2, the patterns arassimoseargéneéer arednos
GCSE grade (see Figure A2 in the appendix).
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and 2016 cohorts.
Furtbempaci sons between the absolute profile
in Figures 5 and 6, which illustrate the pro
and the change in the proportion of FSM elig
assioxcted with slightly higher | evels of FSM
relation between FSM eligibility and stabil:i
FSM eligibility and stability; unstable nega
inases in FSM eligibility, FSM el igibility i
unstable positive centres are associated wit
However, it is worth noting that this associ

meanCSE grade.
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subjects. Figures 7 and 8 show the effect of
the change in the proportion of male candi da
effect observed with a&ahe geabdielki by, 2046 wiohl
gender profile for most subjects. However, a
gender profile and stability for English and
centres are associat edopwirtthi oann oifn crmael aes ec ainnd it
unstable positive centres associated with a
candidates
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The relatiensbBtpbbéi wg and various other mea
candidate profile may be AdiM)i mntdhe hapkerwdif

summari sed as:

T both types of unstable centres (positive

associated withAGII isgchotrleys hi gher | D

1T there appears to be some association betw
| DACI and stability

T there appears to be a discernible effect
profile and stability

T negative unstable centred aargert ypreircealnltya ga
increases to cohort size whilst positive
small er percentage increases.
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Centre based model |l ing

Having conducted the simple analyses, it is
model wihlilkchhelp determine the extent to whic
significant.

The modperledfiocrt i ng the variabil it
For each subject, a model was developed refl
proportion of ctarned iadcahtieesviinng aa cgernade C or ab
unstable. We focus on negative unsotaasblaen and
indicator of stabil i Qysed¢lmstshdt cation for ce
: PREE QQOBRI QDDA Q 1

® mQE i O B & (1)

The devel oped model relates centre stability
candidate profile and previous stability of
on the basis that they were | ikguye&oadmadfl ue
the graphs in the appendi x) . More specifical
values on these variables being classified a
using a logistic function, whfiehl owi mpreqecamn
o€ "@No T 8% e "I QD 0 QA QO & B QOO0 6 O

T&u@oe Q’Ehlsnelsofm\élﬁaQQQwQaQow

T&ﬂos Qﬁ]lsnalsomzwstQQmle

I & e " 1 € N € € DR O QB MA'Q] QN QQI i

I 81Ql OQE EDHWRHE 10N QUODRI QG @

T & éi QIO AP RU 8QE 0O Q (2)
where the@dgi the | ogarithm ofQbtehien go dedlsa srsaitfi
as a negative fumh®taarbel emocdeenit rceo;ef f i ci ent s; ne.
unstable Z®NY rwesrd nclassified 0 i f stable an
unstabl e; and centre type takes 1 for select
other type of school s.

Analy3|s based on attainment at
The model is first fGCBEBEdguadegasenhheeabvEkrsa
then average KS2 fine |l evel as the ability n
average mean GCSE grade are discussed bel ow
fine | evel are included in the appendi x.

Theignificance of each factor influencing ce
As is illustrated in Figure 4, change in the
measured by change in average mean GCSE gr ad
centrety.talbbndurprisingly, centres who see | a
expectonyear results to be unstable. Other fa
significant are whether or not the centre wa
There arejacfesspsaibfic differences (such as
boys being significant for English |literatur
deprivation are not significant. Centre type
fact orakeaar @ ntt o account . (ol é)amoe emhmotcordpodrti ed
as we are more interested in predicting the

16



What causes variability inommeatfe | e
Some further ana

Tabl 8igni ficance of each factor included in
(based on aeemagmre CERErgrade).

Subject Interc Centre FSM Male IDACI  Ability Size Neg. Pos. SEN EAL
ept type CHG CHG CHG CHG CHG 2015 2015 CHG CHG

Maths. * * * *

Add. Sci. * * * *

Science * * * *

Biology * * *

Chemistry * * *

Physics * * * * *

English * * *

Eng. Lit. * * * * *

Geog. * * * *

History * * * *

French * * * * *

German * * *

Spanish * * *

The predicted probability of a centre being

by the boxplots in Figure 9. Due to the cl as
14. 6% of centres are negative unstable) the

claisfied as negative unstable, however we ca
for stable and negative aGnotvaebllapcenmthree propdnr
threshold of being classified negative unst a
Youdenx(iBredwd ck, Cheekand& iBsalgli,ve2noObdy) t he dash
Figure 9. The percentage of centres classifi
5, ancdamnwesee that around 75% to 86% are corr
in a |l ot of instances variability is explain
changes in the profile of candidates from on
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Tabl.Pebcentage of centres cdarsrsadtiled. st abl e
Subject % correctly classifiel % correctly classified negativ
stable unstable
Mathematics 78.6 77.5
Additionalscience 84.0 85.6
Science 83.5 83.6
Biology 83.4 78.6
Chemistry 81.8 75.2
Physics 80.8 76.3
English 78.8 78.0
EnglisHiterature 81.4 79.1
Geography 77.9 83.4
History 86.3 84.0
French 79.7 78.1
German 82.0 74.5
Spanish 78.0 84.4
However, using this model a significant amou
factors need to be ctoemnsdisd etroe dc | aass stihfey nmoedgealt i
centres as stable i f mean GCSE grade has inc
year. There are other factors whichf @rannot r
example, changes to teachi ngwosutladf fl iokre layp parfofa
centre variability but this cannot be model |l
Furthermore, changes in centre outcomes may
changes in centre | evel charactéristiycsmsmags ha
very different profiles for individual candi
approach discussed below will provide furthe
out comes.
Anal ysis based on attainment at
The resul t smomdelf iwittimgcdrhtere average KS2 fin
A3 and Figure A11 in the appendix. Although
variability can be explained by the model , t
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Candi date based model |l i ng
Having examined how centre |l evel characteris
changes in outcomes in successive years, we
of the characteristics of individual <candi da
variabiinvglvdabsimodell ing the performance of
based on their background characteristics an

within centres to predict centre outcomes.

The modperledfiocrt i n@ @amdiod antaer Cc €

Candi dateé WVariables considered in the model
characteristics used fomw kentthe parsfeadr momded |
of can@indat&@hhran examinati on:

P QENEMH GQQ L VWRQH £ IHDE O 'Q

1 QERSDE GO 1LV VOE Q£ (3)
Similar to the centre basefl modahdidgt et wethp
values in the backgrounq._cﬁ:aoacaboi/etissdeec
using-levtewo | ogi st x€ "QXQa niclti@gopn . Wi ttthe | ogarit
of the odds ratio, the model can be represen
a€ "o T 0 I & 0QaQf BOQE QQif 80YD | 8000660

I & we Q0 OQR YOl | &QdiT Qe oi QYwnQ
I 8Qeo0i QU Q0E O wQa QO w (4)
wher e:

boQaBRo@bil ity (mean GCSE grade or mean KS2

0Q¢ QQi gender (binary, 0 for females and 1 f

OYOo= eligibility for FSM (binary, 0 for ill

V000601 evel of deuporuisviag;zti on (contin

0D 0WeE QO wrQhome first |l anguage indicator (bina

WQOWE year in which the examination was t ake

2016) ;

6Qt ol QxwtiPpe X bcemtye 1 for independent ar

and 0 for alll ot her school s);

6 QE 01 Q0 'QOED i@ @o cache rl fftayy eorfage mean GCSE gr a

average KS2 fine level, continuous),;

I = intercept;

I tH = model coefficients (fixed effect);

0 and = centre level random intercept and r
The inclusion of ceinfdepaeredeantabvdriitablas ias i
account of centre |l evel effects such as the
centre | evel mean ability was treated as fix
random as this impbevedttithE!l wod@&@hef mbdelt was
the subjects separately.
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Anal ysis based on attainment at

Figure 10 provides a graphic representation

O < O
<~ o~ —h = U)—-—g.—n-B

- o

OQOT NT TODOWMOQ~—oT3IQaT SO~ 00O0 T~
©

OMDMOM®SSXDd®OT S —"ODO®O®OL —TO0 D

D = = =

egression coefficients, togenderi wtiemvdadlhe, e
candnelan eGCSE gr ade. It is to be noted th
pare the relative importance of the facto
come as the scales of the vartgbhas &ahe d
gest scale (values vary from O to 8 in th
n the case of mean KS2 fine | evel), the n
the | argest influence on exam perfor manc
most ofs tahned vnaorsita bolfe t he subjects, the c.
ferent from zero. School type is not siagn
hematics for which candidates in independ
ter than t hpoesse offr csme hootol esr. tFyor el i gi bi | it
el of deprivation, the coefficients for n
ferent from O, indicating that these two
st d)pemftsemaimor English, English Iiteratur
nish, girls generally performed better th
ter in mathematics and the sciences, part
ected, candkmnda@ht ieamss wihteh fniornst | anguage at
English and English Iiterature as well as
formed better in French, German and Spani
5 and 2016 exceéepnhcfeor faddiwhiemalcasndi dat es
formed slightly better. 't i s, however, n
S not include all candidates taking the s
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Mathematics Additional Science Science Biology

2016+

EAL -

School Type+
Eligible for FSM+
IDACI

Male -

Centre mean GCSE A
Mean GCSE 1

SEN provision 4

Chemistry Physics English English Literature

2016

EAL -

School Type -
Eligible for FSM+
IDACIA

Male 1

Centre mean GCSE 1
Mean GCSE 1

SEN provision 1

Geography History French German

20161

EAL -

School Type 1
Eligible for FSM+
IDACIH

Male -

Centre mean GCSE A
Mean GCSE

SEN provision 1

— O — N M < — O — N M = — O — N M <

Spanish

2016+

EAL A

School Type 1
Eligible for FSM+
IDACIH

Male -

Centre mean GCSE A
Mean GCSE

SEN provision -

“_‘ IO .‘_ IC\] I('"J .ﬁ_

logit coefficients

Figur®i 80ri butions of the easntdi mmahtee da snsoodcei |la tceo
confidence int¢evels| bgisthe rtwgression mode
grade as the meads ualkei loift v afnadri dtatee 13 subject

To |l ook at how the model fitted thel adtag ai rat
Figure 11 compare the predicted probability
grade C or above based on their background c
received a grade C or above and the probabil
redved a grade D or bel ow f ordatthae fli3t swiobujledc t
that those who actually received a C or abov
close to 1 while those who received a D or b
Figldnesuggests that for all the 13 subjects,
0.80 for most of the candidates who actually
who received a D or below, although the prob
subj edhtey, were below 0.30 for most of the <car
for all the subjects, the proportion of cand
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substantially higher than that of candidates
for matbbemamd the separate sciences. Overall
data reasonably well in terms of its ability

Mathematics Additional Science Science Biology

10 — — = N

o Chemistry Physics English English Literature
. N — —

Geography History French German
— — —

—_

o o o o ¢
o N B o O

Spanish No Yes No Yes No Yes

Modelled probability of candidate

o o
@

.6

o o
[N

0.0
No Yes

Did candidate achieve a grade C or above?

i §44ri butions of model predicted probab
C or above and rtenheeipwiorbgaba ID tor floel av o
ound char d@8t esruibgteicds fsdrudtiteed ( based or

To see how well the model fitted the data at
of the candidates wi(hbDe Ba Jeentvhéier @stheerage
number of candiQdaaneds timmemn enstede as t he model

of candiadcahtieesvi ng a grade C or above. Figure
proportions of candidates who achieved a gr a
actual observed proportions in 2015 and 2016
| evel proporti oarse olfi Chlay dc ammivset ent wi t h th
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for all the subjects in both years, with val
and observed proportions varying from 0. 96
suggesting that theermodvwedl If iatt ecde ntthree dlaetvae |v.
Mathematics Mathematics Additional Science| |Additional Science Science Science
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Some further ana
centres n 2015. Fbe maephemaei ssiandes, the
most of the ceppesThey aiehshightly | arger
science, French, German and SpkBLOipsph., Absuti sar e
clear, these distribunowers tam@an ctomes i dies tarbil lyu
di fferences in the observed proportions in ¢c
years that are normally seen. Differences in
will to a | arge extenmarnaefrlee off tshud | cecicftf eaman ¢
examinations. These distributions would be s
changes in centre proportions of candidates
2015 if the profiles of kyrenwmmdridadfescdmdbi d
the values on the various characteristics in
effectiveness of teaching and | earning, as W
same in 2016
Mathematics |_Additional Science Science Biology
8001 3004
500 4001 600+
200+
4001 »o 4001
2001 100+ 200-
0 01 0+ 0+
Chemistry 800 | Physics English 600 English Literature
600+ 1
%001 4001 400+
4001 400+
3 ' 200- 200-
52007 200+
C
Q
© o1 01 01 01
o Geography | History French German
5 600
a 400
€ | 300+ 100-
= 4001 300
200 200+
] _ 50+
200 o0l 100-
0 0-',,,“0-,,,,,0-,,,,,
Spanish -0.50-0.250.00 0.25 0.50  -0.50-0.250.00 0.25 0.50  -0.50-0.250.00 0.25 0.5()
200+
1501
100
50
0-| T T T T
-0.50-0.250.00 0.25 0.50
Difference between modelled and actual centre proportion of grade C or above
in 2015
Figuréréuency distribatbetnweodn tkemd @&mvedder enc
proportion of candidates achieving a C or ab
for the 13 subjects in 2015 (based on mean C
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has been demonstrated, the characteristic
exert various degrees of influence on thei
ese characteristics and the entry size as
oduce additional contribution to the vari a
nsideregdtife.graphs shown in Figure 13). To
e distribution of the differences of the o
ove between 2016 and 2015 and that of the
oportidgns 0(i )efor the 13 subjects The cor
served changes and the model predicted cha
om 0.80 for Spanish to 0.94 for science (s
the obser ved evaorutachome st yb eétnweceemmt2016 and
bjects can be attributed to the variabilit
anges i nopcraonfdiildeast ebset ween t he two years. TI
served variability inl@eande2®li ctomets dan w
pl ained by chaopgeds iilre cwanrdiedsatfesom 64% f or
% for science® 8bntetwahdsdahe | argest inf
rformance, centres that expeGpreodfcietrel aegms
ability distribution may see |l arge change
scussion). As discussed earlier, when the
ndidates in a centre increase, IiIts outcome
positive change in its outcome. Similarly,
udents decrease, the outcomes are | ikely t
rrelation between change in centre | evel
l66dathe corresponding changes in centre | e
sitive and moderately strong for the major
pact of the chéabgei oy paoti tdaetes difficult
del | ichgr tiskam at individual <candidate | eve
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Mathematics Additional Science | Science Biology
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Tabl €ob6rel ations between maaddlpo apgrceodnecst each dc ht d
observed ,amda nlpeetsween observed changes and ch
mean GCSE grade.
Subject Correlation coefficient mdelled changes Correlation coefficient lbserved changes centr
in centre outcomes vs observed chang outcomes vs changes in average mean G
grade
Maths. 0.94 0.54
Add. Sci. 0.89 0.27
Science 0.83 0.27
Biology 0.87 0.29
Chemistry 0.89 0.45
Physics 0.92 0.42
English 0.88 0.44
Eng. Lit. 0.79 0.29
Geog. 0.87 0.48
History 0.90 0.68
French 0.89 0.32
German 0.94 0.46
Spanish 0.80 0.23
As wi | | be seen | ater, entry size and its ch
on the variability of centre outcomes. In pa
small centres mahyamgewlitn i qutl aa mes .
Figure 15 further compares the frequency dis
proportions of candidates with a grade C or
distributions of the changes i n oOblséeravnedd pr o
2015 for the 13 subjects. These distribution
14 The graphs show that modell ed variabil it
variability As di scussedpreoafrillieesr hreeewaeimeeidf tt
a certain degree of wvariability would stild]l
with the performance of candidates in examin
and above in centres and the differyamadres of
will therefore have errors or uncertainties.
Car ol and Benton (2017) to estimate the erro
model |l ed centre proportion C or above and th
bet wed® 20d 2015 for individual <centres. The
estimated Opiroparftimmti on of the probability
in the centre and its entry size (the smalle
am calcu) atBejdparp €. The variance associated
difference of the modelled céptra@zpricportion
calcul ated as the sum of the ,yyariance in the
o B »h - These variances associated with the
were then used to calculate the probability
of in centre outcomes of all the centres bet
di sutriidon i s superimposed on the frequency di
observed differences in centres outcomes bet
by the smoothed | ine in Figure 15. The model
the actualdifstreqbandyn are very close, sugges:s
model fits the data very wel.l
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Mathematics |_Additional Science 1004 Science Biology
3004 1504 751 400+
200 100. 3001
. 507 200+
100+ 50‘. 25+ 100+
0 0+ 0+ 0+
Chemistry | Physics English English Literature
400 [ 2501 300-
400 o0
300 ' ]
300 1504 200
200+ 1
4 91 1001 100+
+£ 1007 100+ 501
5 _
S o 0+ 04 04
O -
e 250 Geography | History 200 French German
0] 100+
el 1501
£ 2007 . 150- 75
=’
=Z 1501 100+ 1004
1001 501
50 1 501 251
0 0 { .. | |
Spanish -0.50-0.250.00 0.25 0.50 -0.50-0.250.00 0.25 0.50 -0.50-0.250.00 0.25 0.5(}
100
SOA
O-I T T T T
-0.50-0.250.00 0.25 0.50
Change in centre proportion of grade C or above between 2016 and 2015
—Modelled including variances Actual|  Modelled
Figur €ofmmpari son of the frequencygedteeel butio
changes in proportions of candidates achievi
(red bars) and the model predicted changes (
di stributions againstcehe(rtehser ess mdodtcteenda alg es f
(based on mean GCSE grade).
Since we are | ooking at t heA*v asrtiuadbeinltist yi no fc et
would be expected that centres with abilitie
candidates near the C/ D badriderllyi nve alke .cop.h oadan
more | ikely to experience higher | evels of v
performing centres as they would be more sen
profiles. To see this, Table 7 fl itdhtes dtiHd emea
in centre proportions of C or above between
centres based on their performance in 2015:
20% of centres with the highest propletions
top performing centres had the | owest wvariab
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t wo groups (apart from science and additiona
subject grade for the top performing centres
Tabl.AvéragbedaofgQes in centre proportions of C

devi athioggh f@awdperdemnmi eg

Subject Top 10 % Middle 20 % Bottom 10 %
Mean Mean SD Mean Mean SD Mean Mean SD

GCSE centre GCSE centre GCSE centre

(2015)  variability (2015)  variability (2015)  variability
Maths 6.4 01 24 5.0 08 7.0 3.7 14 122
Add. Sci. 6.0 -0.3 5.8 5.0 4.0 9.1 3.9 1.1 153
Science 5.6 -45 8.6 4.5 -3.3 125 3.3 -2.3 148
Biology 7.1 00 10 6.3 -0.3 4.2 5.3 -0.6 13.6
Chemistry 7.1 -0.1 1.9 6.3 -0.3 43 5.3 -3.4 158
Physics 7.1 00 11 6.3 -0.5 3.8 53 42 145
English 6.7 -0.2 23 5.3 29 6.2 4.1 -2.3 134
Eng. Lit. 6.7 -04 20 5.3 2.3 8.1 4.2 3.8 11.9
Geography| 6.7 0.2 38 5.4 -0.7 8.4 4.3 -2.3 155
History 6.8 0.0 33 5.4 -3.0 83 4.3 -1.8 13.2
French 7.0 -0.2 51 5.8 -0.7 12.0 4.7 -1.5 157
German 7.0 -04 37 5.9 -0.9 10.2 5.0 9.0 194
Spanish 7.0 -0.3 46 5.8 1.1 14.2 4.7 -4.3 17.8

Anal ysis based on prior attainm

Prior attainment ats KSZnewasuraebod buodhadlydahett
mo d e | (all the other variables remain unchan
FigureAlAl&nd Table A4 in the appendi x. Over
the data not as wel |l awasvhwese dne alhhiGCSiEs gaxape
tests were taken fiwv
0

e years before GCSE and
grade in pred&Bcpendgocmadceate GCSE. However,
l evel still has the | &rgestf ormahttkee ad e badtuigh a
contributions from other factors have increa
GCSE grade The proportion of wvariance in th
outcomes that could be accounted for floy t he
history to 77% for English |Iiterature (see T
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Concl usi on
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this analysis, we have | db&kekigamoumnthe i nfl
aracteristics on their performance in exan
entres in successive years. We examined th
alysis based on the average candidate prof
e profiles of individual <candidates within

milar to previoudgwarl k anrdd ertthekesn bwe @ o un

secomomi ¢ status have I|little or no bearin
at the comparable outcomes approach to awa
gative Iimpact on censref wekhantbimgictenst@ant ao
ndidates (similar to Ofqual, 2016).. Attai
an important predi cdaonrd afn dii wd tbwiddcuoame 3d a red
any given year, although patetdaiicntroern.t Hwotw GG
ility profile affects centre variability i
gh or low ability profiles are more |ikely
tcomes than centr es rwidtulc ea dialrigtey pprogfoirltd o
ndi dates with C or D grades. However, stab
w or high ability profiles. Centres with t
the ability of successive years of candid
sult o €entre based analysis suggest that c
mber of students between years are more |
tcomes. Also, whether a centre was stable
abilityiaor t\naer if@obilloiwiyg year. This means t
e year are |likely to be stable the foll owi
perienced positive volatility in one year

t he next .| yThbiesc aiuss eprsoubcahb centres have a h
ndi dates who are clustered around the C/ D
ustering around gr @dyee aBr) vaardi ashoi Imotrye iyse airn
ere is a smallsichangrd/i or Adiolenptay ysronf ibled .w
ntre based models suggests that changes to
t ween 2015 and 2016 is more significant th
ndi dates Whil st thRherceacarse dohg shiej edbtandie
GCSE or KS2, the previous stability c¢cl ass
ange in cohort size are significant factor
% to 75% of centr esasarset acbolrer eocrt |Inye gcal taisvse fui
this model, a significant amount of vari a
ere are some features wideap tda mcd nnordeesl ,t hsautc
changes in timetabling or to staff etc
sults from candidate based analysis indica
served variability in centre | evel outcome
ility profiles and the other characteristi
entcree s However, change in ability profile
riability Only a small proportion of the
sociated with the indeterminacy of the exa
k ed xyi stto
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Tabl eCAIrel ati ondss soubjcemtdigraa ke wi

var.i

abi

ty inompenatRPe | e
Some f

urt her ana

th backgro

for the 13 subjects from the 2016 dataset
Subject Mean Mean First Lang. SEN IDACI FSM Gender  Centre
GCSE KS2 type
Maths. 0.93 0.60 0.02 -0.24 -0.18  -0.16 -0.08 0.06
Add. Sci. 0.90 0.53 0.03 -0.08 -0.18 -0.11 -0.09 0.12
Science 0.81 0.56 0.03 -0.13 -0.18  -0.12 -0.14 0.13
Biology 0.90 0.52 0.06 -0.09 -0.16  -0.10 -0.08 0.12
Chemistry 0.86 0.67 -0.05  -0.30 -0.22  -0.18 -0.21 0.12
Physics 0.86 0.63 -0.02  -0.28 -0.21  -0.17 -0.22 0.11
English 0.92 0.67 -0.03 -0.25 -0.27 -0.19 -0.12 0.12
Eng. Lit. 0.82 0.56 0.06 -0.10 -0.12 -0.10 -0.15 0.13
Geog. 0.91 0.63 0.01 -0.21 -0.23 -0.18 -0.11 0.11
History 0.90 0.74 0.01 -0.32 -0.22 -0.19 -0.01 0.12
French 0.89 0.54 0.04 -0.07 -0.17 -0.11 0.00 0.12
German 0.93 0.62 -0.01 -0.29 -0.19 -0.17 -0.07 0.05
Spanish 0.79 0.53 0.07 -0.13 -0.16 -0.11 -0.15 0.12
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Tabl eCARt.re stability associated with each s
calcul ated by converting grades A* to G into
€,6G = 1) and taking the mean value.
Subject Stability Number of Mean 2016 GCS  Mean GCSE gta
centres grade change
Mathematics Negative 334 4.7 -0.4
Mathematics Stable 1,824 5.3 0.0
Mathematics Positive 340 51 0.5
Additional Science Negative 201 4.3 -0.9
Additional Science Stable 1,466 4.8 -0.1
Additional Science Positive 275 4.8 0.5
Science Negative 140 4.0 -0.8
Science Stable 698 4.4 -0.1
Science Positive 135 49 0.6
Biology Negative 84 5.6 -0.5
Biology Stable 717 6.4 0.0
Biology Positive 99 6.1 0.5
Chemistry Negative 93 5.5 -0.5
Chemistry Stable 758 6.4 0.0
Chemistry Positive 89 6.0 0.5
Physics Negative 93 5.4 -0.6
Physics Stable 782 6.4 0.0
Physics Positive 93 6.1 0.5
English Negative 159 4.9 -0.5
English Stable 1,040 5.4 0.0
English Positive 163 5.4 0.5
English literature Negative 177 4.9 -0.7
EnglisHiterature Stable 1,224 5.6 -0.1
English literature Positive 165 54 0.6
Geography Negative 223 4.6 -0.8
Geography Stable 1,182 5.4 -0.1
Geography Positive 205 5.3 0.7
History Negative 169 4.5 -0.9
History Stable 862 5.3 -0.1
History Positive 174 5.3 0.6
French Negative 151 4.7 -0.7
French Stable 739 5.4 0.0
French Positive 139 5.4 0.7
German Negative 51 4.8 -0.7
German Stable 261 55 0.0
German Positive 46 5.6 0.6
Spanish Negative 77 4.7 -0.7
Spanish Stable 395 5.6 0.0
Spanish Positive 75 5.5 0.7
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Table A3 gnificance of eq@uat ifarct(02) ,i nkerl akdeend d
subject (based on average centre mean KS2 fi

Subject Interc Centre FSM Male IDACI  Ability Size Neg. Pos. SEN EAL
type CHG CHG CHG CHG CHG 2015 2015 CHG CHG

* *

Maths.
Add. Sci.
Science
Biology
Chemistry
Physics
English
Eng. Lit.
Geog.
History
French
German
Spanish

*

D
R =
*
* ok % ok * ¥

*

L S R I R S I I
*
*

* Ok F X F F
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