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Outline

Brief summary of research on gender differences in
examination outcomes

GCSE data from England (2014)

« Gender differences in subject choice
« Gender differences in outcomes (grades)
« Gender differences in outcomes (scores)
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Previous research K
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Maths and related abilities

 “Trivial differences’ in school years (US)
« Male advantage in maths sections of SAT / ACT (US)
« Slight female advantage at GCSE (England)
* Inconsistent pattern across countries (TIMMS & PISA)
 Male advantage at top end?
* Differences in favoured item types / skills:
* Boys: spatial, problem solving, geometry, statistics
* Girls: algebra, numerical patterns, representing quantities

« Explanations?



Previous research K
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Verbal and related abilities

« Small differences in favour of females®?

« Consistent advantage across countries in reading and
writing (PIRLS & PISA)

* UK — government initiatives to improve boys’ writing

* No difference in vocabulary and reading comprehension;

female advantage in writing and verbal reasoning (US
SAT/ACT)



Previous research K
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GCSE and A Level

« Consistently find female advantage
* Girls entered for more GCSEs
* Girls achieve better scores; more 5 A*-C
* Girls half a grade better in English (but equal in Maths)
 Effect sizes small compared with other demographic
variables (e.g. SES, ethnicity)
 Effect of assessment type (multiple-choice, coursework)



Subject groupings K
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For presentation purposes only...

STEM

Humanities (e.g. English, History, Geography)

Languages (e.g. French, German, Latin)

EX
Ap

oressive (e.g. Music, Drama, Art)

nlied (e.g. Law, Accounting, Tourism)



GCSE subject choice

Geology

Astronomy

Environmental Science
Additional Mathematics

Rural Science
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Applications of Mathematics
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Methods in Mathematics
Additional Science
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GCSE subject choice
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GCSE subject choice

Other Classical Languages —
FPersian -
Classical Greek -
Modern Graek —
Turkish —
Punjahi -

Folish -

Dutch —

Chinese —
Poruguese —
Japanese -
Arabic -

Latin

Russian —
German -
Modern Hebrew —
Eenaali —

French -

Lirdu -

Gujarati —

[talian —

Language subjects (All boards)
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GCSE subject choice
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Expressive subjects (All boards)

DET Electronic Products L ]
DET Engineering [ ]
DE&T Systems & Control LN ]
DET Resistant Materials [ ]
DET Product Desian [ ] [
Art & Design (Graphics) o
DET Graphic Products * @
Art & Design (Photography) [ [
Art & Design (3d Studies) » @
Music "
Design & Technology [
Art & Design (Fine A ] ]
Performing Arts ] ]
Art & Design * @
Drama & Theatre Studies [
Expressive Arts & Performance Studies e
D&ET Food Technology * @
At & Design (Drawing & Painting) .
At & Design (Texdiles) (X
Dance *e
DET Textiles Technology L]
Applied Art & Design [
Art & Design (Critical Studies) [ ]
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GCSE subject choice

Applied subjects (All boards)
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MotorVehicle Studies

Electronics L 0
Economics . @
Physical Education/Sports Studies [
Archaeology ]
Business Studies & Economics .0
Accounting/Finance L]
Business Studies:Single [ &
Office Technology [ I
Law L B
Tourism .
Catering Studies ]
Home Economics: Food . @
Home Economics: Textiles -| e
Home Economics: Child Development - @
Health & Social Care .
o 20 40 g0 80 100
% hoys taking

e 2005 e 2014
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GCSE subject outcome

STEM subjects (All boards)

STEM subjects (All boards)
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Gealogy i » )
Astronomy .0 = )
Environmental Science L] L] [}
Additional Mathematics ® W
Rural Science L] L
Physics - L]
Chemistry L L
Biology o0 i
Infarmation & Communications Technology L .
Statistics .o a
Environmental Studies. Single . 1]
Science SA L] o
Mathematics ] i»
Science: Double Award L] L)
Science: Double Award B ] L)
COther Science L] o
Biology: Human . L
Applied Engineering L] i
Computer Studies/Computing L] ]
Applications of Mathematics ] »
Science (Core) ® [ |
Methods in Mathematics ) »
Additional Science L [
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Gender Gap at grade C (Boys vs. Girls) Gender Gap at grade A* (Boys vs. Girls)
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GCSE subject outcome
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Religious Studies
Social Science
Psycholagy

Sociology

English Studies

Film Studies

Ancient Histary
English Language
Social Science: Citizenship
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Humanities subjects (All boards)
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GCSE subject outcome

Other Classical Languages —
Persian
Classical Greek -
Modern Greek —
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Language subjects (All boards)
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GCSE subject outcome

DE&T Electronic Products
DET Engineering

DE&T Systems & Control

DET Resistant Materials

DET Product Design

Art & Design (Graphics)

DE&T Graphic Products

Art & Design (Photography)
Art & Design (3d Studies)
Music

Design & Technaology

Art & Design (Fine A
Performing Arts

Art & Design

Drama & Theatre Studies
Expressive Ars & Performance Studies
DET Food Technology

Art & Design (Drawing & Painting)
At & Design (Textiles)
Dance

DE&T Textiles Technology
Applied Art & Design

Art & Design (Critical Studies)

Expressive subjects (All boards)
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Expressive subjects (All boards)

40 A0 -20 0 20 40
Gender Gap at grade A* (Boys vs. Girls)

e 2005 o 2014

16



GCSE subject outcome

Motor Vehicle Studies

Electronics

Economics

Physical Education/Sports Studies
Archaealogy

Business Studies & Economics
AccountingiFinance

Business Studies:Single

Office Technalogy

Law

Tourism

Catering Studies

Home Economics: Food

Home Economics: Child Development
Home Economics: Textiles

Health & Social Care
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Applied subjects (All boards)
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Analysis of scores K
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Scores more fine-grained than grades
OCR data only (June 2014 again)

‘Probability of superiority’ p(sup):

» The probabillity that a randomly sampled boy would have a
higher score than a randomly sampled girl

Scale-free metric, uses all the data
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P(sup) GCSE June 2014

Engineering
Computing
Information and Communication Technology

Applications of Mathematics
Environmental and Land-Based Science
Methods in Mathematics
Physics A

Biology A

Chemistry A

Fhysics B

Chemistry B

Mathematics B

Science B

Additional Science B
Biology B

Mathematics A

Science A

Further Additional Science A
Additional Science A
Further Additional Science B

0.0

STEM subjects (OCR GCSEs)
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H Average p(sup) = 0.46

0.2 0.4 0.6 0.8
Frobahility of a boy having a higher score
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P(sup) GCSE June 2014

Humanities subjects (OCR GCSEs)
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English =]
Ancient Histary =
Geography B =]
Geography A L=
Classical Civilisation b
Humanities b=
Media Studies el Average p(sup) = 0.41
History B (Modern World) )
Citizenship Studies =
English Literature =)
English Language =]
History A (Schools' History Project) =]
Feligious Studies B (Fhilosophy and Applied Ethics) &
Religious Studies A (World Religions) =
Psychology =]
Sociology =]

0.0 0.2 0.4 0.6 0.8 1.0

Probahility of a boy having a higher score 20



P(sup) GCSE June 2014

Language subjects (OCR GCSEs)
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Classical Greel - p—=—
German - e
FPersian - p—e—
Latin - ket
urkish o Average p(sup) = 0.42
Spanish - ==
Portuguese - e
Gujarati - —a—
Franch - =1
Biblical Hebrew - p—a—-
D.IEI UTE D.Iel UTE D.IEE 17[1

Frohahility of a boy having a higher score 21



P(sup) GCSE June 2014

Expressive subjects (OCR GCSEs)
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Design and Technology: Electronics and Control Systems —=—
Design and Technology: Resistant Materials R=]
Design and Technology: Product Design (=]
Design and Technology: Graphics =
Art and Design: Graphic Communication =
Husie : Average p(sup) = 0.35
Drama =]
Art and Design: Photography - Lens and Light-Based Media =3
Expressive Ars =2
Art and Design =]
Design and Technology: Food Technology =
Art and Design: Fine Art =
Art and Design: Textiles Design —=—
Design and Technology: Texiles Technaology F—e—
0.0 0.2 0.4 0.6 0.8 1.0

Frobahility of a boy having a higher score 29



P(sup) GCSE June 2014

Economics

Physical Education

Business Studies

Applied Business

Business and Communication Systems
Law

Additional Applied Science

Leisure and Tourism

Home Economics (Food and Mutrition)
Health and Social Care

Health and Social Care (Double Award)

Home Economics (Child Development)

0.0

CAMBRIDGE ASSESSMENT

Applied subjects (OCR GCSEs)

e
=
=
e
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—=—
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&=l
=
—a—
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Frobahility of a boy having a higher score 23



Effect size comparison K
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Heights of 16-year olds

Girls
Boys

p(sup)=0.85

T — q I I I
140 150 160 170 180 1490 200

Height (cm)
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Effect size comparison

OCR GCSE Psychology June 2014

Girls C boundary
Boys

plsup)=0.28
Gender gap at C=17.5 pct points

0 50 100

Scare

150

200
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Effect size comparison
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OCR GCSE Physics A June 2014

Girls  boundary
Boys

plsup)=0.443
Gender gap at C=1.3 pct points
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Month of birth

STEM subjects (OCR GCSEs)

Engineering

Computing H

Information and Communication Technology -
Applications of Mathematics
Environmental and Land-Based Science -
Methods in Mathematics

Fhysics A

Biology A —

Mathematics B S

Chemistry & -

Physics B o

Chemistry B

Science B S

Mathematics A -

Additional Science B

Biclogy B

Science A

Further Additional Science A

Additional Science A

Further Additional Science B

Average

D

4

0.0

T T T T
0.z 0.4 0.6 0.e

F{summer higher than winter)

1.0
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p(sup) = 0.48

27



Summary of effect sizes K
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Average height difference between 16 year old
(Year 11) boys and girls (around 11cm)
— p(sup) of 0.86

GCSE gender gap — average p(sup) of 0.41

» Corresponds to 2.5cm average height difference in Y11
boys aged 9 months apart

GCSE month of birth gap — average p(sup) of 0.48

« Corresponds to 0.5cm average height difference in Y11
boys aged 2 months apart
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Distribution differences K
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More males at low and high end of distribution?

 ‘Mediocrity of women’ hypothesis (Heim, 1970)

« Long running controversy. Difficult to get unbiased data.

 ‘Boys tend to get top marks or fail in exams, says new
research’ (Independent, 3" August 2015)

In the GCSE scores (OCR June 2014):

 Girls had a higher mean in 96% of cases
* Boys had a higher standard deviation in 80% of cases
* Girls higher mean AND boys higher SD in 71% of cases

But does this mean more boys at the extremes?

29



More boys at the extremes?
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STEM subjects (OCR GCSEs) STEM subjects (OCR GCSEs)

Computing ) )
Infarmation and Communication Technology ] ®
Applications of Mathematics . .
Environmental and Land-Based Science L .
Methods in Mathematics - L] L]
Physics A - . .
Biology A ] )
Mathematics B - . .
Chemistry & . .
Physics B - L L
Chemistry B - ] ]
Science B . .
Mathematics A L .
Additional Science B o . .
Biology B - . ®

Science A - L] L]

Additional Science A - L] ®

T T T T T T T T
-10 -5 0 3 10 (-10 -5 0 3 10

Boys minus Girls in top 5% Boys minus Girls in bottormn 5%
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More boys at the extremes?
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Humanities subjects (OCR GCSEs) Humanities subjects (OCR GCSEs)

Enaglish ) )
Geagraphy B 1 ] )
Geography A L] .
Classical Civilisation L ]

Humanities - . .
Media Studies L] ]

History B (Modern World) - . .

Citizenship Studies - L] .

English Literature ] ]

English Language ] ]

History A (Schools' History Project) o ] ]
Religious Studies B (Philosophy and Applied Ethics) S ] ]
Religious Studies A (World Religions) L] )
Psychology S [ ™
Sociology o ® ]
T T T T T T T T
-10 -5 0 5 10 | -10 -5 0 5 10
Boys minus Girls in top 5% Boys minus Girls in bottorn 5%
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More boys at the extremes?
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Language subjects (OCR GCSEs) Language subjects (OCR GCSEs)
German - ] L
Latin L] .
Spanish L) ]
Poruguese o [ [
Franch - b e
T T T T T T T
-10 -5 0 5 10 -5 0 5 10
Boys minus Girls in top 5% Boys minus Girls in bottorn 5%
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More boys at the extremes?

CAMBRIDGE ASSESSMENT
Expressive subjects (OCR GCSEs) Expressive subjects (OCR GCSEs)
Design and Technology: Resistant Materials 4 ) .
Design and Technology: Product Design . .
Design and Technology: Graphics — ] ®
Music - L .
Drama . .
Art and Design: Photography - Lens and Light-Based Media ] ®
Art and Design . )
Design and Technology: Food Technology ® ]
At and Design: Fine Art - ® ®
-1IIIJ IS 0 é 1II:I -1II.’J IS 0 é 1II:I
Boys minus Girls in top 5% Boys minus Girls in hottom 5%
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More boys at the extremes?
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Applied subjects (OCR GCSEs)

Applied subjects (OCR GCSEs)

Economics

Physical Education -

Business Studies

Additional Applied Science

Home Economics (Food and Mutrition) <

Health and Social Care

Home Economics (Child Development)

-10

-5 0 3

Boys minus Girls in top 5%

10

T T T
-5 0 5 10

Boys minus Girls in bottam 5%
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Assessment type K
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Look at scores on the components rather than the
whole assessment

« Written exam papers

 ‘Coursework’ (inc. practicals, portfolios, performances,
controlled assessments)

Girls higher mean on 93% of coursework
components cf 84% of written components

Girls higher mean AND boys higher SD on 74% of
coursework and 56% of written components
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ltem (guestion) type K
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Multiple-choice, short answer, extended answer,
essay

Interacts strongly with subject — i.e. certain subjects
more likely to be assessed with certain item types
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Written papers
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Written Papers
IGCSE Biology ~ 0610 (MC) - .

Physics A ~A181 (5) ]

Mathematics A ~ AS01 (S) -

GCE Critical Thinking ~F&02/01 (MC) -
Geography B (FT) ~B&61 (L)
Computing ~A451 (5) -

Chemistry A ~A171 (5) - FT — Foundation Tier

Business Studies ~A292 (5) - . HT — Highel’ Tier
History B ~ AS81 (L) - .

Biology A ~A161 (5) -
Geography B (HT) ~B561 (L) -
History B ~AS72 (L) -

MC — multiple-choice questions
S — short-answer questions

L]
. L — long-answer questions

English Language (HT) ~AG30 (L) - ]
English Literature (HT)~ AGG2 (L) L]
English Language (FT) ~AGE0 (L) - [
English Literature (FT)~AGG2 (L) - [

Design&Technology~ AS54 (5] - L]

0.0 0.2 0.4 0.6 0.e 1.0
Frobahility of a boy having a higher score
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Other assessment types

Music~B351 (P) - ]

English ~AG40 (CA) - ]
English ~AG41 (CA) -
English Language ~AG51 (CA) -
English Language ~AGR0 (CA) -
ELES ~BG&24 (P) -
English Literature~ AG61 (CA) -

Additional Science A~A1584 [CA) -
Biology A ~A164 (CA) -
Science A~A144 (CA) -

CA — Controlled assessment
P — Portfolio

Physics A ~A1B4 (CA) -

Art&Design ~A111 (P) -

Media Studies ~B324 (P) -

Science A~A184 (CA) -

Additional Applied Science~A153 (P -
Media Studies ~B321 (P) -
Art&Design ~A112 (P) -

Art&Design ~A110 (P) -

Art&Design ~A117 (P - L] | | |

0.0 0.2 0.4 0.6 0.8 1.0
Frobahbility of a boy having a higher score

L
.
.
.
.
]
.
L]
Chemistry A ~A174 (CA) - .
.
L
L
L
.
]
.
L
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A counter-example

Biology ~ GCSENIGCSE

GCSE ~Written Paper 1 (HT)

GCSE ~Written Paper 2 (HT)

GCSE ~Written Paper 3 (HT) -

GCSE ~ Controlled Assessment -

[GCSE ~ Multiple Choice -

IGCSE ~Written paper (Extended) -

[GCSE ~ Alternative to Practical -

IGCSE ~ Practical -

[GCSE ~ Coursewark —

0.0

0.2 0.4

Probability of superiority (hoys)

0.6

0.8

1.0
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Summary K
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Differences in subject choice (proportions of boys and girls taking the
GCSE) are generally bigger than differences in outcome

Girls do better across all subjects and metrics for comparison
Gender gap narrower in STEM and languages*

Average effect size roughly comparable to 9 months growth in height for
16 year old boys

Some evidence of different effect for different types of assessment

40



