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Statistical education
is important for people of all ages
METABEEXZETOERDARIZES>DTKYITH S

e DATA - we are awash with data F—4 - fAl=BEZT—2 THAN TS
— data are numbers in context: context is everything

T—REFAVTIRMXAR)DHEHFTHS : XN’ ET
— it sets the subject apart from all others
thoFEB ERGY., XIRTHMARES
Statistics: get trustworthy information from data
HMERICK ST, T—ADLEBETEHHEEHES
— context makes the teaching and learning of statistics important
XARD, MHEFUVBRASLEEEICT S
— statistics helps us to understand the world around us
HMErFEEEZOE Y OHEHFDOEFEZFBITT S
e Right balance of mathematics ¥# & DFE /8NS5 VR
e (UK) university lecturers deliver statistics as part of mathematics
(UK) REHRIIHMEIFZHFO—HELTHE LTS
e (UK) mathematics school teachers tend to (UK) ¥ZEZEFIZLLTOERNH S
— regard statistics as a bit of nuisance within mathematics
HAatFEZ., BRICEHAENGILDEALZLTNS
— teach it as mathematics-driven, rather than data-driven
T—HEBTELGL, BEFTEOLDELTHRS




Reflections on trying to

improve statistical education

METBFDREADBR

e What statistics to teach? To whom?
IS, EQOKODLMREAFZHELALHDMN?

e Who should learn statistics?
ENRETFEFESRNETLGOMN?

e Who should teach statistics?
ENBADORELGDOMN?

e How should statistics be taught?
EDEDITHABNEIRZEDOMN?

e Statistics knowledge and pedagogy?
METDRF EHEEIE?

e Who needs statistics benchmarks?
ENMABEOSRELEZVLELTLIOMN?



Statistics Benchmarks?E#&i5+ & (X7

e Teaching and learning statistics takes place in
primary school - secondary school - university - workplace
MEHEIE, 1%, 1FE. EFHAEHECRBIETHRE. ZESND
e Workplace uses knowledge from
- university and secondary school
BB CRRXELEFEROMBIAERASINS
1) Statistics benchmarks for school? Z&EDOEOHDOHMETBETORELEL (X2
- Secondary school uses knowledge from primary school
PEHE CRAOFHBTOMEMNENI NS
2) Statistics benchmarks for universities? X¥ni-HO#HHBBEOELLL?
- what statistics should they teach? &N &S L#HEtEHAZDIREN?
3) Statistics benchmarks for the workplace? B COHHEETSRBELEL(X?
- what do employers and employees need?
ERXLEXRICIIMAABEN?
4) Statistics benchmarks for the public?
—BDANRIZAITEHRABRBEOREELE?



Improving statistical education in four areas

PONDHSHE TCOHMETHEBETOUE

1) Schools
2) Universities X#
3) Workplace {t=Ei15
4) Public 2%

Statistics benchmarks for all areas?

ETOEMTOMABEEOSRELEL(L?



1) Statistics development in schools
RSSCSE and RSS

FRTOMETDFEE RSSCSE ERSS

a) RSSCSE AtSchool projects (2000 - )
RSSCSE 7v FRY—)L7RT x4 F (2000-)
— CensusAtSchool; ExperimentsAtSchool; WinAtSchool;
Stats2013AtSchool (worldwide statistics quiz for Statistics2013)
U RTYRRI—IL, TVDRRYJAVITYRRI—Ib, D4 2F Y FRI—I,
ABZyY20137 vy RV —IL ($EHEF2013 TOHRHHEH Y 1 X)
b) RSSCSE review of statistics in the school maths curriculum (2005-2007)
RSSCSE HEHBETHHMHMREL (2005-2007)
- 11 recommendations 1107 F/N( X
c) RSS review of statistics in primary and lower secondary school
(Porkess, 2012) RSS /NM#R&., THRAETOHHOREL (KR—7X, 2012)
d) RSSCSE Review of statistics in university mathematics teacher training
(2010 - 2012)

RSSCSE XEDHFHE FL—=V T TOHMEDOREL (2010 - 2012)
- 10 recommendations (extra slides at the end)
- 1007 FNRA R (RRICHER S A F)
e) Review of changes in post-16 mathematics (2012 - )
RAF16HFETOHRENREL (2012-)
— Statistics across the A level curriculum (Porkess, 2012 -)
ALRILDOZERTOMEEET (KR—7X, 2012-)



1) Statistics development in schools
RSSCSE and RSS

FRTOMETDFEE RSSCSE ERSS

a) RSSCSE AtSchool projects (2000 - ) RSSCSE 7w F XU —)L7AO< x4 k (2000-)

— CensusAtSchool; ExperimentsAtSchool; WinAtSchool; Stats2013AtSchool
(worldwide statistics quiz for Statistics2013)

O RATYRRI—=IL, TVORRYAVITYRRID—=Ib, D4 VFYRRI—)L
A29Y20137 vy PRI —)L (#EHFE2013 TOHEKHEEHY 1 X)
b) RSSCSE review of statistics in the school maths curriculum (2005-2007)
RSSCSE H¥HETCOHIHOREL (2005-2007)
— 11 recommendations 11D 7 /N 1( X
c) RSS review of statistics in primary and lower secondary school (Porkess, 2012)
RSS /MR, THIAZETOHHOREL (R—FX, 2012)

d) RSSCSE Review of statistics in university mathematics teacher training (2010 -
2012)

RSSCSE XEDHEHBE FL—=2VJ TOHMENDREL (2010 - 2012)
- 10 recommendations (extra slides at the end) 10D 7 F/Af X (RZBIZHER S
1K)
e) Review of changes in post-16 mathematics (2012 - )
RA M1 6HFTOHRENREL (2012-)
— Statistics across the A level curriculum (Porkess, 2012 - )
ALRILDOEETOREEET (R—7X, 2012-)



b)

d)

2) Statistics quality assurance in universities

RSSCSE
Q) RETHHMEIFZDERME RSSCSE
Visits to four UK university departments to review Maths, Stats and OR

undergraduate provision (1996 - 1998)
HE, #HEt. ORDEMAREZRET . HO2DA ¥ RKEXFH[E(1996-1998)

Member of the working party that derived for the Quality Assurance
Agency (QAA) the first Maths, Stats and OR benchmark statement (2001
- 2002 - 2007)

HRIEE(QAA)D A U N\—FHRAIZEFE. #HE. ORDARVFI—IRT—FAY M
LERENT-(2001 - 2002 - 2007)

Assessed and accredited the provision of the undergraduate programme
in Statistics & OR in the Department of Statistics and Operations
Research at Kuwait University (2005 - 2011)

99— FREOHHEARL—2 a3 VXY H—FEET, HEFEEORDERITOIT S L
HREMNEESHN, EXBASH/=(2005 - 2011)

Assessed and accredited the provision of the undergraduate programme
in Statistics at the Department of Physics and Mathematics at Qatar
University (2008 - 2011)

AE—ILKREOHERFFH T, HHFEOERITOT S LRENEESh, EXEASHh
7-(2008 - 2011)



b)

2) Statistics quality assurance in universities

RSSCSE
2) KEFETOMEIFDOHERIE RSSCSE

Visits to four UK university departments to review Maths, Stats and OR
undergraduate provision (1996 - 1998)

B, HEH. ORDEFVHREEZRET . EDO2DA X RAKXEZEFH(1996-1998)

Member of the working party that derived for the Quality Assurance
Agency (QAA) the first Maths, Stats and OR benchmark statement (2001
- 2002 - 2007)ERIIBEB(QAA)D A U N—[IRAIZH=E. #it. ORDRUFIT—)
ART—FAV DB ERENT=(2001 - 2002 - 2007)

Assessed and accredited the provision of the undergraduate programme
in Statistics & OR in the Department of Statistics and Operations
Research at Kuwait University (2005 - 2011)

91— FREOHEHEARL—> a3 XY H—FERBT. HEFEEORDERITOIT S L
BREREESN, EXERASh=(2005 - 2011)

Assessed and accredited the provision of the undergraduate programme
in Statistics at the Department of Physics and Mathematics at Qatar
University (2008 - 2011)

HE—IKREOMBEIEFER T, HFAZOEBTOIT S LARINEESH, EXRBASH
7-(2008 - 2011)



3) Statistics workplace links with university

RSSCSE
MEFDOBIBIIRFEEY I LTLVSD RSSCSE

a) Statistical awareness curriculum for Science,
Technology, Engineering and Mathematics
(STEM) graduate employees (2011 - 2012)

BlZg, B, T2, 8% (STEM) ZFEZFELI-KESE
/\O)%}En-l_nn.. nﬁj?.jj U #17-L\

a) Bringing industrial problems into the workplace
(2011 - 2012)

EXEBEZRIEICHELAD



3) Statistics workplace links with university

RSSCSE
MEFDOBIBIIRFEEY I LTLVSD RSSCSE

a) Statistical awareness curriculum for Science,
Technology, Engineering and Mathematics
(STEM) graduate employees (2011 - 2012)

B, B\, IF, 8% (STEM) ZZEXEL-1KEHE
/\O)%}EH-I-IJ'L nﬁkjj ') j\:l N

a) Bringing industrial problems into the workplace
(2011 - 2012)

EXBRZERIGICHEE1AT



4) 10-year statistical literacy campaign
RSS public outreach - getstats

4 )§REtRE AR L 1 O FE5HEH
RSS XK EE) - getstats

a) Media AF«7

b) Elected representatives E(Ehi-{&xH
c) Education #H

d) Employers EfR*E

e) General public —fED A%




4) 10-year statistical literacy campaign
RSS public outreach - getstats

4 )§REtRE AR L 1 O FE5HEH
RSS XK EE) - getstats

a) Media *T4147

b) Elected representatives E([Ih/-KFKH
c) Education #EBE

d) Employers ERXE

e) General public —BD A%




Improving statistical education in four areas

ADDHHICHEITHMABEENET S

1) Schools %#:

1a) CensusAtSchool and AtSchool projects
OB RTYRR)—IL, TYRRI—LTAEDY
~
1d) Review of university maths training
RFHFHAEDODREL

2) Universities X2

3) Workplace &5

4) Public 2%

Statistics benchmarks for all areas?
ETHDIEMTCOMRABBETDNDSREEL(T?



1a) AtSchool Projects

1la) 7y rRO—)L7ADxH k

e CensusAtSchool encourages children to enjoy
statistics
TUOBRT7 Y PR —IVEFERESISHEFZEZ LD LS E
LTS

e NZ implementation of CensusAtSchool has helped to
trigger their new curriculum

Za——52 U KTOEUHARAT7Y RRT—ILDOEAIL.
- Ah) XS LEEAETIIERIZE ST



1a) New Zealand Schools

Mathematics and Statistics Curriculum

1) =2 — —SV FDERTOMELEHETH) T2 L

(UK) Nuffield Report (2013) (UK)X—7 4 —J)L FDLKR—F+(2013)

International Comparisons and Lessons in post-16 mathematics

RR MOMFETOERRER L ZE

New Zealand post-16 mathematics take up amongst the best in
those countries studied

KRR FLOHMFEZFATVWSEDHRT, =a—YV—F Y N1 BEICLE -
Key was their approach to teaching mathematics and statistics

HELRAEZBA-CENRELG ST

Each of 8 levels defined by learning outcomes (solve problems) in three
topics

30D FEYIDHRT, SLRNIILDEEMR(BERR)IZHITOEATINS

Statistical investigation &tk d#&5t
Statistical literacy #stV T35 —
Probability &=

Is NZ close to a set of school benchmark standards?

Za—U—F 0 FIXERDBFENBRUVFI—I(1T5EVDOMN?

(Extra slides at the end of the presentation)
TLET—2 3 > DREICFHEI S FEFY



ROYAL WITH L~ EEEACHING
STATISTICAL PLYMOUTH e JTATISTICS

SOCIETY UNIVERSITY JRUST

1d) Trainee Mathematics Teacher and
Teaching Statistics in British Secondary Schools

1d) BFHMHHER & A XV A PFEROHERHET

RSSCSE Research Report
September 2012
RSSCSEFZE L &~ — |k
2012 9AH

getstats iR Meeting Sponsored by RSS Education Strategy Group
SOCIETY and RSS General Applications Section



1d) Summary of Research Findings

AR B it ok ) = £Y

Statistics is a bit of a nuisance in the mathematics
curriculum at school

METHIFEBFD) F2 5 LTOENFICE DTS

Non-specialists can perpetuate a cycle of indifference to
and dishlikeI for statistics from school to university and back
into schoo

?;?%;%‘i‘ RET~DRMED EERUVODY A I LT o BT AIRE

Data makes statistics enjoyable to students
T—EREICE o TRGTERELVVEDIZL TS

Statistics is a vital tool for critically understanding the
world (including society) around us

ﬁ/fifﬁigg YDERZ (HRZEHDT) HFFHII"EFET SDICFARE
(Extra slides giving more details of the findings at the end
of the presentation)

(FLE2T—23 > DREICHES 5 ICHMHYEDNEZXS L FFY)



Improving statistical education in four areas

A DODRNHICHE ITHHMABBETZzNET S

1) Schools Z#%
2) Universities X%
2b) Quality Assurance Agency benchmarks

EEE RSO
3) Workplace [z
4) Public 2%

Statistics benchmarks for all areas?

ETOEAMTOMABEDSRELEL(I?



2b) UK Quality Assurance Agency work
(HE level....)

2b) 4 ¥ ) RERIBEOLE
(BFHE LAIL...)




Scotland Wales I'L Morthern Ireland I'L Internaticnal

Q QM safeguarding standards and improving the quality of UK higher education

Home About us Institution reports Publications Assuring standards and guality Improving higher educatiocn Fartners Complaints

Haome > Assuring standards and guallly > The Cualiy Code

The CGiuality Code
A brief guide The Quality Code
Seneral introduction The UK Quality Code for Higher Education

Cuality Code Part A N
The UK Quality Code for Higher The Quality Code

Education {the Guality Code) sets cut
the Expectations that all providers of
'K higher education are required to
meet.

Cuality Code Part B

Cuality Code Part C FPart A: Setting and maintaining

e threshold academic standards

Development schedule We work closely with the UK higher Fart B: Assuring and enhancing
education sector to develop, maintain  8cademic guality

and update the Quality Code. Higher
education providers apply it in Part C: Information about higher

Frogress updates

Resources . .
designing and delivering programmes  education provision

of study. Cur reviewers use it as the
main reference point for their review

Ewent rescurces

How to get involved

WD

Howr the Quality Code is used

The Quality Code replaces the set of naticnal reference points known as the Academic Infrastructure, from the
2012-13 academic year The Quality Code gives all higher education providers a shared starting point for setting,
describing and assuring the academic standards of their higher education awards and programmes and the guality of
the learning cpportunities they provide. Providers use it to design their respective policies for maintaining academic
standards and guality.

VWhat the Quality Code covers

The CQuality Code has three Parts, on academic standards, academic quality and information sbout higher education
provisicn. Each of these is subdivided into Chapters covering specific themes. (See box abowve right.)

Further information

Resad our brief guide to gain an ocverview of the Quslity Code - its key features, why it's important, and how it's used.
Read the General Intredudction to the Quality Code which supports all the other Chapters.

Find gout about how the Quslity Code is being developed and the protocols for revising it.

DAL Enterprises offers training and consultancy services to help you explore the Quality Code further.

Badk to the top.
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The UK Quality Code for Higher Education: &
A brief guide BEEHEDEHO UKREI—F : BiE

The UK Quality Code for Higher Education (the Quality Code) is used
to assure the standards and quality of higher education in the United
Kingdom. It is developed and maintained by the Quality Assurance
Agency for Higher Education (QAA) through consultation with the
higher education sector and is used by individual higher education
providers to ensure students have the high-quality educational
experience they are entitled to expect. It consists of a series of
separate Chapters grouped in three Parts and published online at

www.qgaa.ac.uk/assuringstandardsandquality /quality-code.

How do we deflne standards and quality?

Threshold academic standards are the minimum level of achievement that you have to
reach to succeed on your course and achieve the qualification. A key feature of this is that
threshold standards should not vary from one higher education provider to another.

Academic quality is how well your higher education provider supports you in your learning:
the teaching, the support available, how you are assessed, and the resources available.

Quality assurance is the process for checking that the standards and quality of higher
education provision meet agreed expectations.



2b) UK Quality Code
UKREIJI—F

e The UK Quality Code for Higher Education assures the
standards and quality of higher education

e BHFHEDNLEHOUKREI—FEIRFABETOEELSREZRIET S
LtDTHSD

e Developed and maintained by the Quality Assurance
Agency for Higher Education (QAA)

e SERFERMBEICLIYRR. #EFShTLN
e Used by UK universities to ensure students have the

high-quality teaching and learning experience they are
entitled to expect

e REANDKET, FELEOVWEDHEI BBLFEEZRERLI-CLEZRIET S
f=®IZfEHN S

e Three chapters published online at
e 3DNEEMNKR—LR—UTARINTWNET
www.qaa.ac.uk/assuringstandardsandquality/quality-code



2b) What it does not cover

2b)REE L 506 D

e The Quality Code relates to the learning and
teaching activities of a higher education

provider

REI—FISEHBEFICBTHHENFE. HEF

FIZEET S

e It does not cover staff research

HAELUSNDRZ2 v T2k Bh

RIEEFENL TV

— other than the provision of research degree

programmes

JY—F - T4J)— - T0T 3 LORELSN



QAA - subjects QAA - EH

Subject guidance ke L
Honours degree subjects  {BZEZ LI DN EF

Honours degree subjects

Master's d bjects . . .
AL Subject benchmark statements explaining the core competencies at honours degree level

Health professions
Subject benchmark statements for bachelor's degrees with honours are available in the following subjects.

Scottish benchmark statements See also the benchmark statements for qualifying awards for professions in Scotland.

Statements in development Accounting (2007)

Agriculture, horticulture, forestry, food and consumer sciences (2009) ; note 1
Anthropology (2007)

Archaeology (2007)

Architectural technology (2007)

Architecture (2010)

Area studies (2008)

Art and design (2008) ; note 2

Biomedical science (2007)

Biosciences (2007)

Construction, property and surveying (2008) ; note 3

Chemistry (2007)

Classics and ancient history (including Byzantine Studies and Modern Greek) (2007)
Communication, media, film and cultural studies (2008)

Computing (2007)

Counselling and psychotherapy (2013)

Criminology (2007)

Dance, drama and performance (2007)

Dentistry (2002

Early childhood studies (2007)

Earth sciences, environmental sciences and environmental studies (2007)
Economics (2007)

Education studies (2007)

Engineering (2010) ; note 4

English (2007)

Finance (2007)

(LI




Finance (2007

Forensic science (2012)

General business and management (2007)
Geography (2007)

Health studies (2008)

History (2007

History of art, architecture and design 2008 ; note 2 . . .
Hospitality, leisure, sport and tourism (2008) Mathematics Statistics and OR

Housing studies.(QUU?] ﬁ $ . ﬁ%-l- . OR
Landscape architecture (2007)

Languages and related studies (2007)

Law (2007

Librarianship and information management (2007)

Linguistics (2007

Materials (200
ematics, statistics and operational research (2007) \
Annex to Mathematics, stafistics and operational research to cover integrated master's degrees (2009

2002)
Music (2008
Optometry (2007
Osteopathy (2007)
Philosophy (2007)
Physics, astronomy and astrophysics (2008)
Politics and international relations (2007)
Psychology (2010) ; note 5
Social policy and administration (2007) ; note 6
Social work (2008) ; note 6
Sociology (2007
Theology and religious studies (2007)
Town and country planning (2008)
Veterinary science (2002)
Welsh (2008) / Cymraeq (2008)
Youth and community work (2009)

1 Following a review, the revised statement for Agriculture, forestry, agricultural sciences, food sciences and consumer sciences

hac haon nihlichad nndar the title nf Annculture harticnlture farectrv fand and concnimer erienros

I




2b) QAA - MSOR Benchmark Content

2b) QAA - MSOR RV FT—H DARE

e Introduction [(FL®IZ
e Nature and extent of Mathematics,

Statistics and OR
o ¥, H#Et. ORI L &R
e Knowledge, understanding and skills
o ZNZH. HEfE & Hiek
e Teaching, learning and assessment
o /. FH. @
e Benchmark standards
o NVUFI—Y




2b) I Introduction I (XU &I

e Background to types of courses I—XAlE=

- Mathematics %%

— Statistics ##zt=

— Operational Research #XRL—> 32X - JH—F
e Relationships &

— Within MSOR MSOR®MH

— With other disciplines D% % &
e Career opportunities BEOHE

— Learners who graduate from programmes in MSOR
have an extremely wide choice of career available to
them

MSORDEZEXAFESHHTLLEEEIRDIENH S



2b) II Nature and extent of

Mathematics, Statistics and OR
II 3%, SEHBEEIUARL—2a3F V) H—FORMEEEE

e Cumulative nature of MSOR MSORM ZEMHH
— Uses previously learned material

RIRETCFEALEEMZANS

Different entry standards R4 3T b)) —iE#
- Student / mature learners #4/ BRAFEE

e Time to assimilate 2T I(ZHh H BB

e Nature of MSOR programmes MSOR7 04 S LDO%E



2b) III Knowledge, understanding and skills

IIT HN&sk. R, BEE

e Subject-specific khowledge and
understanding

#H B QRPN & B




2b) III Subject specific knowledge and skills — mathematics

IIIFRIBOEMAMBZEEE - HF

e Theory-based EHRA—X
— Algebra, analysis, geometry, number theory, differential
equations, proof, continuum mechanics, mathematical
physics, probability theory, statistical mathematics
g, fEAT. B, ZEHER. Mo AEX. GEA. ERANFE. HE
MIBZ, ERR. MeTHF
e Practice based EEA~R—X

— Numerical mathematics and mathematical computing
designed to support understanding of models, how they can
be applied and problem solving rather than mathematical
derivations and proofs
BIERRTE., ETILOEBEZYR— LT 501271 oani=#
FHERE. TANRFENEL LR YIS, ED K S ICHIERE
RIZIBAES NSO

e Mixture of theory and practice
Bt EEDS vIX



2b) III Subject specific knowledge and skills — statistics

INIIFZREBOEMMBEERE - #HEt

e Mixture of theory and practice EREEENIVH R

Science of data investigations; formulating probability based models;
making inferences from samples; statistical theory; applications of statistics
in other areas; communicating statistics; data visualisation; likelihood;
linear and non-linear statistical modelling; experimental design; stochastic
processes; time series; Bayesian methods; statistical computing; specialist
statistics packages

T—AMEDHEZE ; BENLGETILOERIL ; BARN S OHEA ; #HEHENR ; METDM
DEADIGH ; fiftIckbdaI2a=5—2ay; T—2DHREIL ; LE ; 82 L ER
FBO#METETIL ; EERETE. HERBRE ; BRI, XA X% ; HetstE  HErEMRAN
V=

e Applications of statistics in other subjects it HB~ADIGHA

biology, chemistry, medicine, pharmaceuticals, engineering, geography,
archaeology, environmental science, actuarial science, economics,
management, law and others.

£, B BF, EF. IF, #F F0F. RERF. RIRHE. &F. BE
B TOf

separate modules in these areas might also be available

NEDREFICIE., BRADED 2 —ILHAEMMNE LAY,

such modules would often be taught by the respective subject departments.
TNHEDEDa—IILIE, ERAHFOERTEILBZONTWEZAS,



2b) III Subject specific knowledge and skills — statistics

INIIFZREBOEMMBEERE - #HEt

e Mixture of theory and practice EREEENIVH R

Science of data investigations; formulating probability based models;
making inferences from samples; statistical theory; applications of statistics
in other areas; communicating statistics; data visualisation; likelihood;
linear and non-linear statistical modelling; experimental design; stochastic
processes; time series; Bayesian methods; statistical computing; specialist
statistics packages

T—AMEDHEZE ; BENLGETILOERIL ; BARN S OHEA ; #HEHENR ; METDM
PEADIGH ; iftIckbdaI 25— ay; T—2DHREIL ; BE ; 812 & ER
FBO#METETIL ; EERETE. HERBRE ; BRI, XA X% ; HetstE  HErEMRAN
V=

e Applications of statistics in other subjects it HB~ADIGHA

biology, chemistry, medicine, pharmaceuticals, engineering, geography,
archaeology, environmental science, actuarial science, economics,
management, law and others.

£, B BF, EF. IF, #F F0F. RERF. RIRHE. &F. BE
B TOf

separate modules in these areas might also be available

NEDREFICIE., BRADED 2 —ILHAEMMNE LAY,

such modules would often be taught by the respective subject departments.
TNHEDEDa—IILIE, ERAHFOERTEILBZONTWEZAS,



2b) IV Teaching, learning and assessment

CCNE T

e Face to face and/or distance learning

o WM. T REEFE

e Range of different methods for teaching

o RITHBHAEDE

e Learners take responsibility for their learning

o FEHARXBTRDFEICHERZ!

FD

e Use of electronic teaching, learning and

assessment

o EFHE. BTFE LETFHE

e Extended investigations or projects

o REILGHEL. FIXTOPH

+



2b) V Benchmark standards

v RUFIT—HERHE

e Introduction [l ®IC

— Generalities only

- — iR H

— Threshold and typical

- FfE & Ha

— Distinction is by depth; breadth; complexity of
problems; ability to construct reasoned argument;
facility to perform calculations or manipulations

- BFMHOREIE. RS, 8. HMEOEMS, EREALLL:
oM o AL T HEEN. TR EBRIENITA SH551(H

— Marks span the full range, unlike some other subjects

- tDF B EE- T, BENLEIZFHITOND

— Large variation in marks between topics

- FEYIICK>TRHIEITKELEET S



2b) 5 Benchmark standards Threshold

5 RUFI—HOREDOLEVE

demonstrate a reasonable understanding of the basic body of knowledge for the
programme of study

FBIOT S LOEFNBADEELEELFRT
demonstrate a reasonable level of skill in calculation and manipulation within this basic
body of knowledge

CHOEARMET, BELRNILOHELEERAXILERT

apply core concepts and principles in well-defined contexts, showing judgement in the
selection and application of tools and techniques
ﬁﬁﬁxmtwtﬁéwﬁtﬁﬂéﬁﬁbsUﬁ%wﬁ%&%ﬁé%ﬂbﬁﬁbtwbsﬂméﬁ
understand logical arguments, identifying the assumptions and conclusions made
ELEEREBA LGNS, RENBRZERET S

demonstrate a reasonable level of skill in comprehending problems, formulating them
mathematically and obtaining solutions by appropriate methods

BREZERE L. HEMNICTERIEL, BULBAEICLK - TREEL2/H, HELKEDORREETRT
present straightforward arguments and conclusions reasonably accurately and clearly
HERARLERREHREHIEEERO DHEICRTT S

demonstrate appropriate general skills

LSRN EREMIBREZTY

demonstrate the ability to work professionally under guidance, seeking assistance when
needed.

DELGEICIBAZROLENS, HEOLLEMEELTOEEZT SHRENZE




2b) 5 Benchmark standards Typical

5 RIUFI—)RIEQHE

demonstrate a reasonable understanding of the main body of knowledge for the

programme of study

FERIAT S LOE-HBADBEELGEBERLES

demonstrate a good level of skill in calculation and manipulation of the material within

this body of knowledge

COERMEFET., BLLANILOHEERERAFILZRARLESND

apply a range of concepts and principles in loosely-defined contexts, showing effective

judgement in the selection and application of tools and techniques

?i@tiiéhtxmtsEwﬁéwﬁtﬁﬁéﬁﬁbs%ntﬁﬁﬁﬁétiﬁwﬁﬂ&ﬁﬁ%
N

develop and evaluate logical arguments

MEMBRETRESE. TS

demonstrate skill in abstracting the essentials of problems, formulating them

mathematically and obtaining solutions by appropriate methods

BREDEAEZMRIET H5AFXIERL, BHENICEREL, BULAERICK>TRELEDS

present arguments and conclusions effectively and accurately

MROTERICEREBRERTT S

demonstrate appropriate general skills

LB RERENEEEETRT

demonstrate the ability to work professionally with a degree of independence, seeking

assistance when needed.
WELBRICIXBIANZROENRS, HIEEBILTEMARELTOHEEZT HENERT




Improving statistical education in four areas

ADDHHICHEITHMABEENET S

1) Schools =#%
2) Universities X%

3) Workplace ii5
3a) Statistics curriculum for STEM employees

STEMEEZEE~ADHETA U X215 L
3b) Industrial problems into university
EEXBBEZ KRFEARAAN
4) Public 2%

Statistics benchmarks for all areas?
ETCHDEFMTCOHMEAABOEELIL?



3a) A Statistical Awareness Curriculum
for STEM Graduate Employees

STEMZEXFBE~NDHTRRB I X5 L




3a) A Statistical Awareness Curriculum
for STEM graduate employees

STEMZEZEXLI-WKFXRENDOHERBHEH) TS5 L

Objectives B

Create a curriculum comprising what stem graduate employees
should:

STEMZZELI-RKEXBNVELGH)F2TLDIER
— know and be able to do; HBEETELIFNIXNFLHENIE
— be able to critically discuss; #tEFRIICEFTE=LESTIILNMFALY
— know about. > TULVEZIFHILLNFEELNIE

Create an online statistical skills audit tool for STEM graduate
employees
STEMZZELIRREBERADA VAU ATILVERY—IVZES
Produce an exemplar online resource of a topic from within the
curriculum spec

A)X1SLIZEALIE-FEYID  AUSAVERRERTES
At CZIZHDH www.rsscse-edu.org.uk/
(see extra slides RIERSALZRTTILY)



http://www.rsscse-edu.org.uk/
http://www.rsscse-edu.org.uk/
http://www.rsscse-edu.org.uk/

3b) Industrial Problems for the HE Curriculum
HEAQ) X5 L D=8 D EERRE

[ B f#2R

7% Problem

Currlculum~ * b""m Solving

Innovation E=== J mh=
UESBINOY- %4y

| BESSU



Data from a large UK food manufacturer

1 XV ADKRFEGHBEXRENI DT —4




3b) Industrial problems for the HE Curriculum
HED) X5 L D=0 DEXMRE

Objectives BH
e Work with an employer to ERFERYET B

— Identify real problem scenarios faced by the employer at three HE
curriculum levels

- 3DDHEA)FaFLLALT, ERENRAL TSR DOMERRERET
%)

e Obtain real industrial data for each scenario
TNFNDUF)AITRHLTEBDEET —255
e For each level 1 and 2 problems &L ~NJ)L1, 2DRREIZDULNT

— Generate 1000 different problem realisations using real industrial
data

- EROEEXET—F%FE>TI000EANHEBEEZERT
— Generate corresponding solutions for tutors
- Fa—3—DEOITENENDREEZERT S
e Develop an online delivery system for the individualised problems, the

data and their solutions
B2 DREEET—R. BEER AUTAVTEETHIVATLERHETS



Improving statistical education in four areas

ADDHHICHEITHMABEENET S

1) Schools ZF#:
2) Universities X2
3) Workplace &5
4) Public 2%
4e) getstats - statistics knowledge of public
T RRZYY - —RROT-HDHEET R

Statistics benchmarks for all areas?
ETHOFEFCOHBAABTOERELIL?



4e) What do UK people
know/say about statistics?

REDOANRIIHEHZ
EDLDICHY -E-o-TLNSHEM?



../../../../../Conferences/SSC Nova Scotia 11/ppt/video clips/RSS_1.wmv
../../../../../Conferences/SSC Nova Scotia 11/ppt/video clips/RSS_1.wmv

4e) What do UK people know/say about statistics?
KEDARITHETZEDKLSITHAY - FE-o-TWWEHI7?

“’
-
)




4e) What would Japanese people

know/say about statistics?
BEARTIEHHANEDKLSIZHIY - BondEHA5M7?




4e) RSS 10-year statistical literacy campaign getstats

RSS ¥ EELAIL 1 OFFE v FXZwvY

e Launched in 2010

e 20105%E

e Aims to help build a society
in which lives and choices
are enriched by an
understanding of statistics

o MiFtZHMI AL T, £FLE
ROEENMGHEDEEFZHIELT




4e) Getstats Campaign Activity Areas
v bRFyYRTE EENEEE

Specialist resources
CAREIOFE:

IJuurnaIi5t5

Elected representatives

Teachers, lecturers and

Education #3&
students #af, #EwEE. £

Employers and employees

IGeneraI Public

ool  General Public —#H2D A XK

SOCIETY



4e) getstats Ten years to Statistical Literacy?

Ky bREYY HEYUTFTO—FTO10EEL?

1. A citizen’s charter for statistics?
METOTEEE"?
- the minimum every citizen should know?
TR RIERH > THED G T AIEE 5LV &
2. Developing courses in statistical awareness
TR T 23— ADEFE
-  for undergraduates and employees
- FEEELRHMEDHIC
3. Teaching statistics in a more appealing way
etz o EMAMIZEHZ D
- using a problem solving approach
- [HEERT BLOHLTEEREOT
4. Engagement with outside bodies
thigEd & B %
- the BBC and more

- BBC, #fth



4e) What should UK people know/say about statistics?
41 X)) ATIEHERED LS IZHIY - BFBONBIRELDOMN?

a =



Improving statistical education in four areas

A DDRNFHIZHE T HHMABBETZzNET S

1) Schools
2) Universities X%
3) Workplace Ri5
4) Public 2%

Statistics benchmarks for all areas?
ETHOFEFCOHBAABTOERELIL?



Areas 1) - 4), how do we engage everyone with statistics?

2H1)-4), EDQKSICARZERETOLRITHIOMN?

Do we need statistics benchmark standards and quality assurance
at all levels of education and training?
M BEDEELERIEIETOKEDHEELE FL—ZVTDIETREMN?
— in schools Z#&XT
- in universities K% T
- Workplace K5 T
— public in general —fEN%

Urgent need to be more engaging about statistics
etz > EMAMICTHEL B> EM

- if necessary change the way we teach

- L LW ELGCHBEAREEEALD

Statistics should not be an excuse for more mathematics
Matad., SLIZHMFZEATHEVERICIE G 5L



Areas 1) - 4), Statistics Charter
Benchmark statistics

knowledge and skills for ...
751) - 4) HETTE. MEAASTOEE, MFERXATI...

1) school leavers

HEFH

2) university specialist & non specialist graduates
RFEMRE. FEMREZRLE

3) employers and employees
ERFENEE

4) the general public

— P on
1R INTR




Statistics Benchmark/Charter topics?
Minimum that everyone should

M BE, HHABFOEED FEY I REF?
ENRERM S G FHIENIFENC &

1. know about HAHREI_ &
2. identify or critically evaluate

L. FEIEXBELLFEMET S &
3. dooruse fTlLy, E5_¢&

For discussion ... a list of topics ...
TARARAYLavDEH...FEYIRDY) R b...



(1) Know about

ME~NS &

Risk UX%

Inference R

Probability for quantifying #HEtD 1= DHER

Govt data and info BUFFDT—4 L 1EHR

Quality improvement SEDHRE

Examples of statisticians’ work #ti&t&EDEEDHI
Strengths and weaknesses of indicators $5{EMi&H & 55H
Large data sets XEHTF—42tvhk

. Application areas EEH

10 Technical terms EPf9RE

O 00 N O



(i1) Identify or critically evaluate

BWEL, FEEBELIFMI S L

Media accounts of an issue $H5ZENLDAT 4 FTDEEE
Advertising L&

Use in other subjects D7 EFTHOEFH

Graphical representations 957 #EH LK\

Risk assessment 1) X & 54

Misuses of statistics #stDiRF

Nature of sampling 4> 7 IDARE

Anecdote and design 1&3E & EHE

Quality of questions in a questionnaire
7or—FTOERNDE

O 00 N O



i

Ul

© 0

. Target populations HEZE&SEH

Representative samples RRIEXR

Probability as a measure of uncertainty
FEXREDODREE L TORESR

Randomness E{EAME

Variability Z#h4%

Evidence and inference for decision making
BERRED-HDEIHL & HEER

gxg%uction of bias in sampling H> 7Y FIZEITHRYD
+ )8

Reduction in bias in measuring RIE{R Y 0 &Il

Contexts &&=



The last slide B#DAXAS54 F




1a) Extra slides about NZ curriculum

Za—9—F2FDAFaFLIZTODVTOIERSA F



1a) NZ School Level 1

—a—U—52 K, LRIL1DOER

In a range of meaningful contexts, students will be engaged in thinking

mathematically and statistically. They will solve problems and model situations that
require them to:

BERICEBRDD BILEERE T, FLIXEBHIIZHFH), HirhI-EZ S, Ko ILETEEHERL
/f’/'"f-ET/Mb?"éffdéLb(T@ot JIZ1TEIT & -

— Statistical Investigation #t&tE97% SRR
e Conduct investigations using the statistical enquiry cycle:
o MMETHITIRED YA VILZTHWTKIKRY S :
— posing and answering questions
- EfiZziE "L, @EET S
— gathering, sorting and counting, and displaying category data
ATIVT—R%EEH. 7K. KFtL. XFT 5
— discussing the results #RIZDWWTERT 5
— Statistical Literacy #&t T35 —
e Interpret statements made by others from statistical investigations and
probability activities.
o MEMNMETHIEISIK & HERMGITEID SERL L -FE R ZEIRT B
— Probability #

e Investigate situations that involve elements of chance, acknowledging and
anticipating possible outcomes.

e I YSHMRZFELTHRAL., MEMNERZIRNRZHKRT 5,



1a) NZ School Level 2
— &S — > & iy -l
—a1—I—5 2 F, LRIL2DFER
In a range of meaningful contexts, students will be engaged in thinking mathematically
and statistically. They will solve problems and model situations that require them to:

BERICEBDDHEILELERET T, FEIXEBHIZHFH., HiltII-EZ S, 6 /ILEEZHRLR
ﬁ%frwmiéﬁwkurmifcﬁﬂfés
— Statistical Investigation #t&tAY%ERS Bk
e Conduct investigations using the statistical enquiry cycle:
o METHMLGIREDH A VILZRAWNTIKEIKT S :
— posing and answering questions B Z#iExL. BZT 3
— gathering, sorting, and displaying category and whole-number data
ATIV—RUBHT 225D, 7. F5tL. XTI DS
- communicating findings based on the data
— ANl EFIEAD
— Statistlcal Literacy (st T3> —

e Compare statements with the features of simple data displays from statistical
investigations or probability activities undertaken by others
o MEMNITOMMETARSIREHENLGITEMNSEIM:-, FHEET—2REZF OB
TERRD
— Probability #E=R

e Investigate simple situations that involve elements of chance, recognising
equal and different likelihoods and acknowledging uncertainty

o RRHALEEFLLVAEZRB L CTAHEEREZREOELA L, HENERZHORREN
kg A .




1a) NZ School Level 8

- DA — N > EXVIN§
—a—U—5 K, LRJL8DER
In a range of meaningful contexts, students will be engaged in thinking

mathematically and statistically. They will solve problems and model situations that
require them to:

— Statistical Investigation
e Carry out investigations of phenomena, using the statistical enquiry cycle:

— conducting experiments using experimental design principles,
conducting surveys, and using existing data sets

- finding, using, and assessing appropriate models (including linear
regression for bivariate data and additive models for time-series
data), seeking explanations, and making predictions

— using informed contextual knowledge, exploratory data analysis, and
statistical inference

— communicating findings and evaluating all stages of the cycle.

e Make inferences from surveys and experiments:

— determining estimates and confidence intervals for means,
proportions, and differences, recognising the relevance of the central
limit theorem

— using methods such as resampling or randomisation to assess the
strength of evidence



1a) NZ School Level 8

—a1—9V—5 K, LAL8DERK

ERICEBDD EILHIEHE T, ZLEIFEBRIZHFER]. FHilttIICEL S, BOIFETEZHRL
REZETNIET E=DIZLITFDL I I1Z178T S -

- HEEHAE
o HEOBIY A VL EES> TRROMEERTT S -
- RBHEOREZAVTRRETVAELRML. BEOT— 8ty FEALS

- BHEBETIL (2EET—FDHRERIKBEBRIIT—IDIMEETILEZED) %
RO TC#EBAL, #R%BEL, RBAZIFEL, FHETS

- FRICEDICESZMBEXFAL CTERBT— 2 BT EHETRIHER 1T
- Oh 2=l EFIEA. YA IILDETHDARAT—UICDWNWTERET 5

o HEVCEERMNMSHEAT D

- FIMBREEEDEAGRZRB LGNS, FiY, bR, EX L THEELEER
FZRET D

- BY T TRT U FLEEEE - T DR S Z5F I 5



1a) NZ School Level 8 (continued)

Za1—9V—5 K, LNILB8DER (fiE)

In a range of meaningful contexts, students will be engaged in thinking
mathematically and statistically. They will solve problems and model situations
that require them to:

— Statistical Literacy

e Evaluate a wide range of statistically based reports, including surveys
and polls, experiments, and observational studies:

— critiquing causal-relationship claims
— interpreting margins of error.
— Probability
e Investigate situations that involve elements of chance:

— calculating probabilities of independent, combined, and conditional
events

— calculating and interpreting expected values and standard
deviations of discrete random variables applying distributions such
as the Poisson, binomial, and normal



1a) NZ School Level 8 (continued)

Za1—9V—5 K, LNILB8DER (fiE)

ERICEBRDD SILHERE T, FLIFEBHIIZHFH), FithIICEZ S, K5 ILEEZFHE
RILREZETNAIT B=DIZLUTDL SIZ1TEIT S -

- #HEtUTSo—
+ BHOIE, BROE. ZROUEALESORDEMIER: LA~ E
] ,
- AREFRDOERZHTI D
- REDKESIZTHERIT S
- fEE
o RMLBERZHORREZAET S -
- Wi, HEE. FENEOEROEEREZTHET S
- K7V onf. 2IEAM. ERPT G EDERLTHROHAFELELERED
ATE E R



1) Extra slides on teaching through problem solving

BREARIRICDIEADEEDEMRA S A F



Teaching Statistics through Problem Solving
BIRERRIC OGN SHHETZH A S

Plan EE Collect e Process iA%E Discuss &
You can build on First you decide what

COthemﬂurI%t tF]yePey - problem to solve and

E’EEG) Jﬂ,%(,\ §7Q what data you need

TRITLg o e Plan MbI=, EALREER

= RLU, EALGT—2H0

Q AT IE] BHONERDET
DISCUsSS Collect —

Then you collect
suitable data.

BYET—2 8D
E3 8

Have you got all Process
th d 188
éoﬁ)ib #?




Diagram 1 Statistical Awareness for School leavers
Numbers-Data-Information-Collection-Presentation-Analysis-Discussion-Reporting-Decision Making

B 1 BFEADHRE RS
BHF—T 32— FB - IME-—RR—SHT—BR—BE-_BERE

Discursive
reporting

Large routine
data, official,

business

Specify,
plan

Obzarve
world events,
Internet

Interpret, ( Data, )

discuss Info
N 7

Represent,
process

Questioning
media data, info,
softwara

P 45
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Diagram 1 Statistical Awareness for School leavers
Numbers-Data-Information-Collection-Presentation-Analysis-Discussion-Reporting-Decision Making

N
BF—7—5 — R - RR— S - BR RS- RERE

Foundation

Critically
evaluate -

Functional
Literacy

Simple
inference
from charts,
diagrams,
graphs;
Bivanate
data;
Reading
tables;
gleaning info
from print
and electronic
media

Foundation

Discursive
reporting

Planning Simple ideas of data variation; ideas behind sampling; random samples:

elementary experimental design, random allocation

Large routine
data, official,

business

Specify,
plan

Interpret, Data, Collect
discuss Info
Represent,

process

Queastioning
media data, infa,
software

Observe
world events,
Internet

Analysis Functional ICT: software for charts, diagrams, graphs. ICT for elementary
measures of location & variation for simple data sets. Showing correlation and
regression. Uncertainty & elementary probability calculations, including risk

Foundation

Data
production

Data loggers
for the
sCignces;
data and info
from the
Internet B
media; use of
web forms;
data scrutiny;
data for
guality
control

Foundation

P 45



Diagram 1 Statistical Awareness for School leavers
Numbers-Data-Information-Collection-Presentation-Analysis-Discussion-Reporting-Decision Making

= 1

BEE OB R
BF—F— 5 — B — SR — MR —

cEsn..\y{E

Intermed

Critically
avaluate -

Functional
Literacy

Evidence
based
dedisions;
findings in
the context
of problems
and publicly
available
statistics;
interpret-
ing social
data and
several
related
variables;
reading
quality
improvemeant
graphs and
charts

Intermed

Planning Sampling for a purpose; scales of measurement; devising suitable questions for statistical investigation;

stratified samplin

aired comparison in designing experiments. Deciding what to measure,

Foundation

Critically
evaluate -

Functional
Literacy

Simple
inference
from charts,
diagrams,
graphs;
Bivanate
data;
Reading
tables;
gleaning info
from print
and electronic
media

Foundation

Planning Simple ideas of data variation; ideas behind sampling; random samples;
elementary experimental design, random allocation

[Diata, evidence, Large routine Survey
desian, theory, data, official, guestions
hypothe THI
expla
Survey Specify, Experimental
reports plan Evidence
Discursive Interpret Data Observe
reporting discﬂss ' Infcr; Collect world events,
Internet
Infer, Survey
evaluate, Represent, responses
refine
process
hypotheses ——
Survey Questioning Analyse
SuUMMmaries media data, info, | evidence,
software SUmmarise

Analysis Functional ICT: software for charts, diagrams, graphs. ICT for elementary

measures of location & variation for simple data sets. Showing correlation and
regression. Uncertainty & elementary probability calculations, including risk

Foundation

Data
production

Data loggers
for the
sCienCes;
data and info
from the
Internet &
miedia; use of
web forms;
data scrutiny;
data for
guality
contro

Foundation

Analysis Functional statistics: measures of location, variation for more complicated data sets. Probability modals,
Connections between correlation, causality and confounding, Fitting regression lines. Use of ICT to draw and analyse data,
elementary simulation, Assessment of relative and absolute risk,

Intermed

Data
production

Survey
making and
question-
naire design
using the
Internat;
getting
useful data
from other
schoaols
inside and
outside the
UK; getting
data from
scientific and
observation
studies

Intermed

All school leavers should have knowledge and skills from doing the iterative cycle (yellow boxes) using material at intermediate (intermed) level




Numbers-Data-Information-Collection-Presentation-Analysis-Discussion-Reporting-Decision Making

Diagram 1 Statistical Awareness for School leavers

Intermed

Critically
evaluate -
Functional
Literacy

Evidence
based
decisions;
findings in
the context
of problems

Planning Sampling for a purpose; scales of measurement; devising suitable questions for statistical investigation;

stratified sampli

ired com

iments. Deciding what to measure,

Foundation

Critically
evaluate -
Functional
Literacy

Simple
inference
from charts,
diagrams,
graphs;
Bivariate
data;
Reading
tables;
gleaning info
from print
and electronic
media

Foundation

Planning Simple ideas of data variation; ideas behind sampling; random samples;
elementary expenimental design, random allocation

Discursive
reporting

Large routine
data, official,
business

Specify,
plan

Interpret,
discuss

Data,
Info

Represent,
process

)

Questioning

media data, info,

software

Observe
world events,
Internet

Analysis Functional ICT: software for charts, diagrams, graphs. ICT for elementary
measures of location & vaniation for simple data sets. Showing comrelation and
regression, Uncertainty & elementary probability calculations, including nisk

Foundation

Data
production

Data loggers
far the
SCIENCES;
data and info
from the
Internet &
media; use of
web forms;
data scrutiny;
data for
quality
control

Foundation

Analysis Functional statistics: measures of location, vanation for mere complicated data sets. Probability models,
Connections between correlation, causality and confounding. Fitting regression lines. Use of ICT to draw and analyse data,
elementary simulation. Assessment of relative and absolute nsk.

P 45

All school leavers should have knowledge and skills from doing the iterative cycle (yellow boxes) using material at intermediate (intermed) level



Extra Slides on 1d)
Maths Teacher Training Recommendations (2012)
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Recommendation 1
In-school Professional Development

BE1 FREATOIAIzYS3aFILOBR

e Develop a programme of CPD for heads of mathematics
and other subjects in how to teach statistics through
problem solving

o MIRERRICDEMNDMEAAABBTDOHRF L MMBFEDIEAIC. CPD

(MG EENRR) TRISLEEBRT S



Recommendation 2

In-school Resources

REEX2 FBRAETH

e Develop a range of teaching material for heads of
mathematics and other subjects in how to teach statistics

through problem solving
o MIREMERICDILEMNSMIABBEDOHEFELMMBEDIEERIC. RIEL
BMEEZ D



Recommendation 3

Problem Solving Resources

RE3 MEMRREN

e The DfE should promote the development of a database
of examples of teaching statistics through problem

solving across the curriculum
e DFEIFZETONY) FaFLITK LT, MREERIZCDLENDHHETH
BOEBHIDT—IR—ADEFEE., HHET HIES



Recommendation 4
Online Professional Development

for teaching through problem solving

RE4 BERRIZOGAZIBEEFOTODF V54 VER

e The DfE should promote the development of online CPD

desighed to demonstrate the use of the resources in
Recommendation 3.

o DFEIX. RESDEHDEVWAZRRICERBES12HD. 254>
CPDOFREEHET ST



Recommendation 5

Encourage Teacher self help

RES5 HADBIUZFRT

e The DfE should give priority to the development of online
CPD resources that will enable school teachers to take
ownership of their CPD needs as in Recommendation 3

o DFEFXH 54 VCPDEMDKFHEDHEEZEELET NS, T

FOTIREISTH 2=k 32, HEMNCPDOLEEICFIBEEZF
Tdo



Recommendations 1 - 5

IRE1-—5

e Focus on CPD and resources for teachers in post
HUDHEED-ODCPDEEHRIZERAZTHTS

e Urgent for these to be implemented
Einza <

e Must ensure they get into the classroom
BREICERAINDZLEZREET S

e Can only achieve this with active participation of
and support from the Department for Education
?ﬁﬁ%ﬁ@%@%@%thﬁﬁ&of:%E&f%




Statistics pedagogy #itEHBE

e Evidence from this research that

CDREMN 1T o N T=FEHL

— teacher training courses school mentors could
improve students’gedagogic skills in statistics
HEHE I —ADEEE, FEDHMAMNABTAFILERE
FTeEMTEDDEH LN

— experience of using the problem solving
approach to teaching statistics is lacking
HEtHE CORERRY 7T A—F OFEAERERLS D0

— experience of seeing exemplar statistics teaching
is lackin

&ﬁ%@%ﬁ#%%%éﬁﬁﬁ¢ﬁu
— Willingness to adequately address above
deficiencies is not a current priorit
%%RfﬁtﬁmtﬁMTé:téﬁﬁ@%@%$ﬁt
&Ll



Statistics pedagogy in mathematics teacher training

courses

HERE BT I —RX TOHREBE i

The following recommendations are made
to the Secretary of State for Education
concerning the training of teachers who
will be responsible for the teaching of
statistics in schools and colleges

LTk, BEEMEICH L TRES L, SHROKET
B ERZLHED FL—=2 T IZONTOBRTHS



Recommendation 6

Professional Development for Teacher Training Course Leaders

RE6 BREML—=—2J3—REREOEMHER

e Develop a programme of CPD for PGCE

e PGCED=bMDCPDT7OYT S LHES
— Mathematics course leaders and teachers responsible
for mathematics training schools
- HF O —REBEFELBF LV TERDEAE
— Subject course leaders where statistics is used
- HEAEOLN TS B O —XRIEEHE
e The programme should use the problem solving approach
for teaching

e ZMMT7OTTALIE. BIERBRIZOENBDHBE7 7O—F=FHT
RETHD



Recommendation 7

Professional Development for Teacher Training Course Leaders

IRE7 ZEML—=VJa—XEREOEMMNER

e Develop a programme of CPD for teacher trainee school
mentors in

e HEIREERCPDTOYISLEED
— Mathematics and other subjects where statistics is
used

- BFLEMETDEDNLHMDE B

e The programme should use the problem solving approach
for teaching

e ZNT7ORYTTLIE., MERBRIZCOGNDIHEE7 JO—F%#FEAT
RETHD



Recommendation 8 CPD Materials
128 CPD&H

e Develop a comprehensive range of exemplar pedagogic
resources that use real data, eg from other subjects, for
teaching in schools

o ERTHZLH=O. HBFINLDERYDT—2 ZFE S HREMLIE
HBABTEMZIES

e The resources should use the problem solving approach.

CDEHIE., MEBRIZDOGHALIHBET7 JO—FE2FERAITARET

LX)



Recommendation 9

CPD for Teacher Training Mentors in Schools
RBRE9 FRTOHEEBED-HDCPD

e All teachers involved in teaching statistics, including
school mentors, should undertake a certified CPD course

in teaching statistics
o FRIBEZEZEULMHZTHA TS ETOHEAIX, BESINT=H
SAHEDCPDO—REXITHRETS:



School Coordination of Statistics

FRICE T SHEFEDI—T 1 R—

As long ago as 1984 Peter Holmes, then director of the
Centre for Statistical Education at Sheffield University,
recommended the establishment of a school coordinator
for statistics across the curriculum.

The need is more urgent now than ever.

See also Porkess (2012)

1984F LWLV S5 MR YRIMNL, 2T 1 —IL FRFOREAHE LY
A—RODE—4F— - KR—LXE, ZRTOHEFAHD) X215 LD
A—T 14— —HIEZRELT:

S, TORBEHEENMDTIELCELESTLS

R—7r R (2012) L TELC S



2b) Extra slides about QAA

QAAIZCESL TOEMRS A4 F



Recommendation 10

School Coordination of Statistics
BE10 FERICBEFAHEFEOI—T 4+ Rr— b

e Develop a coordination system for the teaching of
statistics across all subjects in a school

e ETNERMBE THIHZHAD-ODI—T A Rr— I RTL%E
H¥I 5



2b) Where does QAA come in?

QAAIXE CICBH > TLNSDH ?

e QAA's job is to support higher education providers in
meeting their responsibilities for standards and
quality, and to check that they are doing so
QAANHEEIT. SFEHENHEENDERETHSH. HELEF
mfzL. ¥ dbm9&IICXEL. F=£>LTWL
bl LatERIT D

e To this end QAA publishes guidance to help them
develop effective systems

ZD=H. QAAITNRIG AT LORFEZMITS. HA
HURAZTHIRL TS

e The principal element of this is the Quality Code
THOEFLGTERIIHERELBTH D
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Who is responsible for standards and quality

SENEELHOEEZFHF OO

e Universities and colleges are responsible for the
academic standards and quality the UK higher
education

o RFERFREICETLHEFAEDFRIMGEELEIZEH
LTEELHS




Purpose of the quality code

m S AREE 0 B 1Y

to safeguard the academic standards of UK higher
education

REICEITA2EFHAEICE ITAFRHEEZRET 510
to assure the quality of the learning opportunities that
UK higher education offers to students

REIZEITAEFHENZLEICRB T IFZFEREDEZRIT
H1=8

to promote continuous and systematic improvement
in UK higher education

REICEITL55FHEDORGHIN DR LGHELHET ST
&

to ensure that information about UK higher education is
publicly available
REICET55FHEDREHRISILHAINTWSIZ L ERIET S
=&




Why the quality code is important

BEERERENKXELZDH

e The Code gives individual higher education
providers a shared starting point for

o MEMNERFHAFTRICHBENOHERZEAOND

— setting and maintaining the academic standards
of their higher education programmes and awards

- BERETOTSLEENDEHMEEZRTE LERT S

— assuring the quality of the learning opportunities
they provide for students.

- B IR S B TRE D R ERIT




Key Values of the Quality Code

(RR—T BARFER)

All students are treated fairly, equitably and as individuals.

Students have the opportunity to contribute to the shaping of
their learning experience.

Students are properly and actively informed at appropriate times
of matters relevant to their programmes of study.

All policies and processes relating to study and programmes are
clear and transparent.

Strategic oversight of academic standards and academic quality is
at the highest level of academic governance of the provider.

All policies and processes are regularly and effectively monitored,
reviewed and improved.

Sufficient and appropriate external involvement exists for the
maintenance of academic standards and the quality of learning
opportunities.

Staff are supported, enabling them in turn to support students'
learning experiences.



mEREOERGMEEZE

ETCDFEIFMEANE LTESE, ANLEIZHEHONS

HH IR ADEERBEARADITAZEIZEAE5T 24N H B
FHIHERIC, EfE. FRICURIOT S LICEAT F8HRES
na
ETOMEFEETOTSLICEHT 248 EBFREZBAENDBEHATH
%)

FHTRIEZE L T R E DM LZERX. REEDEMMIAAE
DixE/KEIZH D
ETOAEHEBRITIEIZHREMICERIN, RESh,. ESH
73
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A

Chapter Al:
Chapter A2:
Chapter A3:
Chapter A4:
Chapter AS:
Chapter Aé6:

These Chapters cover the issues relevant to the setting and maintaining of
academic standards.

The national level

The subject and qualification level

The programme level

Approval and review

Extemnality

Assessment of achievement of learning outcomes




B

Chapter B1:
Chapter B2:
Chapter B3:
Chapter B4:

Chapter BS:
Chapter Bé:
Chapter B7:
Chapter BS8:
Chapter B9:
Chapter B10:
Chapter B11:

Part B: Assuring and enhancing academic quality

These Chapters cover the Issues relevant to ensuring that the quality of
leaming opportunities meets expectations and Is continually being improved.

Programme design and approval
Admissions
Leaming and teaching

Student support, learning resources and careers education, information,
advice and guidance

Student engagement

Assessment of students and accreditation of prior leaming
External examining

Programme monitoring and review

Complaints and appeals

Management of collaborative arrangements

Research degrees




A/ S
Part C: Information about higher education provisloN'.

This shorter Part is not subdivided Into Chapters. It addresses how providers
make available Information that is fit for purpose, accessible and trustworthy.

=



What are Expectations?

(HERGBERN—D)

Each Chapter of the Quality Code sets out a specific
Expectation. Expectations express key matters of
principle that the higher education community has
identified as important for assuring academic standards
and quality.

e They make clear what UK higher education providers are

required to do, what they expect of themselves and each
other, and what students and the general public can
therefore expect of all of them.

Individual providers should be able to demonstrate they
are meeting the Expectations effectively, through their
own management and organisational processes, taking
account of the unique needs, traditions, culture and
decision-making processes of their own institution.



e MERBODB/EIT. BHTETDHFZHELTLS, HF
IS EHENERINEELEICEESEFEELS-

REZRIE LTS

o RENESFHBTRMEEEINaTZ LAZITFNIXUNMFTAZLNAER
FEICL, o BEFERIEEEWCMZEFT 2D H.
Z L TEELE—WRAENAZTHFTE 5O ZTEHEEIC
ERG)

o RIBMEFIIHFIZHERMIZRE-TWBEEE. FOD
HBEEOEZFOEGH. Xk, EEREBREZEED
T, EEMEBMNTFHEEZELLTCHRLAETNIEEGS
g




What are Indicators?

EigEElE?

Each Chapter of the Quality Code sets out a series of
Indicators to help higher education providers meet the
relevant Expectations

mBRENDETER. SFHEFREBOHFICRESD L OFMITT S
=&, IEENEKRESNTLS

These are actions or approaches that higher education
providers have agreed reflect sound practice.
TNLIEEELBREENMEELGEBZRRTIHIEEE LEITE®
77O0—FTHD

Each Indicator is accompanied by explanatory text which
shows why it is important and suggests possible ways in
which it might be addressed and demonstrated.

ETNENDHERIE. GEENDNEENTTHIAXZHL. TNZA
WTREBAT 2 AEZTR~ LTS



How has the Quality Code been developed?

ENDLSICHEI—FEEERLTE=H7?

e The Quality Code replaces the Academic Infrastructure, the
previous set of reference points developed by QAA in
partnership with the higher education sector.

BRI, QAALEEHBEEHMADIHRAIZLE >THESINT:, HED
SHBEXETHHT-. Academic InfrastructurelZzftH 3+t NDTH 5

e Itis owned by the UK higher education sector and is
published and maintained by QAA on their behalf. QAA
works with the sector to ensure that the Quality Code
represents Expectations on which all higher education
providers are agreed and that it remains up to date,
through an ongoing process of review and revision.

e MBENHFEESFHEFTHMANMEL. BoD=OIZQAAN R L
EFELTVS, QAAIKESEFHREMMAEH AL TRERENET
DEFHAERUENEGEILIHFEZRBTEL WAL ZREAL. B
[CEE. RETL TV,



UK Quality Assurance Agency (QAA)
fh E REEHE S
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Q QAA safeguarding standards and improving the quality of UK higher education

Home About us Institution reports Publications Assuring standards and gquslity Improving higher educsation Fartners Complaints

The definitive reference for
those involved in delivering
UK higher education @

UK Quality Code
for Higher Education

What are providers required to do?
What can the public expect of all HE providers?

Looking for an institution report? Educational oversight

Search and compare the findings of our reviews »p Details for providers undergoing educational oversight >

Publications Consuliations
About QAA

Waterstones partners with University of
We are The Quality Assurance Agency for Higher Education. Our job Derby Corporate through EBTA
is to safeguard quality and standards in UK universities and colleges, 31 January 2013
so that students have the best possible iearning experience.

Higher education watchdog opens office in
How can we help you? Wales

Corff gqwarchod addysg uwch yn agor
I'm looking for information about a particular university or swyddfa yng Nghymru
college: search for an institution repert or find cut how we carry out 20 January 2013
OUr TEVIEWS. QAA to revise the Listed Bodies Order
23 January 20132

I need guidance on standards and quality: we publish a range of
reference points and guidance, including the Quality Code.

I want to raise a concern about higher education provision:
find out what we can investigate and how to contact us.

I want help with quality enhancement within my
institution: find out what training and consultancy QAA Enterprises
can coffer.

Find ocout more 4™



National Institution for Academic Degrees and

University Evaluation (NIAD-UE)
KZFFHE - 26 R 58#4 (NIAD-UE)

e QAA has a memorandum of understanding with NIAD-UE
e QAAIENIAD-UEEDREMNH S
http://www.niad.ac.jp/english/about/index.html
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Greeetings from the President
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Organisation and Administration

o Executive Staff

o General Staff

o Academic Staff
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National University Education and Research Evaluation

o Committee for Validation and Examination for Degrees
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National Institution for Academic Degrees and

University Evaluation (NIAD-UE)
KZFHE - AR 5#4 (NIAD-UE)

e QAA has a reqgular interaction with NIAD-UE

e QAAIINIAD-UELBEIZRRAH S
http://www.niad.ac.jp/english/unive/international/coope
ration.htm
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CONTENTS
About NIAD-UE

University Evaluation

* Basic Information
= Evaluation Activities

* International Activities

Awarding of Degrees

Research Activities

News and Events

HOME == University Evaluation >> International Activities

Cooperation with Overseas Quality Assurance Organizations

NIAD-UE strengthens partnerships with overseas quality assurance organizations to contribute to
enhancing the quality of higher education and facilitating quality-assured international university
collaboration through transnational collaborative activities. In particular, NIAD-UE works together
with several partner organizations under bilateral Memoranda of Understanding (MoUs).

Cooperation with QAA

NIAD-UE concluded the MoU with QAA in February 2007. Under the MoU, we so far carried out
some collaborative projects and exchanged each other’'s information on quality assurance. We
regularly meet to discuss future cooperation.

News: NIAD-UE signed MoU with QAA (6 February 2007)
News: NIAD-UE holds meeting with QAA (3 July 2007)

News: NIAD-UE held meeting with QAA (31 July 2009)

e Initiative for Enhancing Mutual Understanding
NIAD-UE has been conducting a project 'Initiative for Enhancing Mutual
Understanding’ in collaboration with QAA and other partner organizations. The
project evolved the glossary project and aimed at developing a tool for
information sharing on the quality assurance system in Japanese higher
education. As a concrete idea, the '"NIAD-UE Information Package' was produced.
Furthermore, NIAD-UE organized the 2010 International Information Package
Workshop, as the pre-conference workshop for the 2010 APQN Conference, to
provide an opportunity to discuss and share ideas and experiences on ‘the
concept of mutual understanding' among the international community.

Publication: The NIAD-UE Information Package
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I. Basic information on the country

ZDEOEKNIEHR

Name of country

United Kingdom of Great Britain and Northern Ireland

N L

21N

Capital London
Major language English
Population® 60,975,000

Nominal GDP##

2,803,000 million USD (2007)

Nominal GDP per capita*#

46,041 USD (2007)

Public spending on education
as a percentage of the total
government spending#

All levels of education 11.7%
(OECD average 13.4%)

HE level 2.3%
(OECD average 3.1%)

Public spending on
education as a percentage of
GOP##

All levels of education 5.3%
(OECD average 5.4%)

HE level 1.0%
(OECD average 1.3%)

spending per student at
higher education level*=

11,484 USD

Public spending on higher
education per student**

7,993 U5D

Progression rate into higher
education*#*

English domiciled students, aged 17-30

2000/01 - 40%

2005/06 - 43%

Organization of education

1 mermdmen &

| 5ee II-2. Orcanization of the education svstem. pace &.




Glossary of Quality Assurance in
Japanese Higher Education

BRODEELBTICH T SHERMAE

NIAD-UE produced under the cooperation with the United
Kingdom's Quality Assurance Agency for Higher Education
(QAA).

NIAD-UEXEZESFHAEERLEHE (QAA) LDBAICKYHERE
=Nnt-

Promotes the understanding of Japanese higher education
systems, quality assurance systems, and develop
international partnerships in the area of quality assurance
BADESFAEHE. ERLEFIE~NDEZEZREL. BERLEDE
R EEZZRESES

Key terms considered important for the clear
understanding of those system

TN o OFIEOREGEFEICER G EE

-



NIAD UE ,
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CONTENTS

About NIAD-UE

University Evaluation

* Basic Information
* Evaluation Activities

* International Activities

Awarding of Degrees
Research Activities

News and Events

an Umversﬂy Evaluatln .‘ i

HOME == University Evaluation=>Publications

publication: Glossary of Quality Assurance in Japanese Higher Education

F

G l()ssal'y =

Quality Assurance

= Japanese Higher Education

RARANINMYSRANMN AL

AGo to the top of this page

View glossary &

e Contained key terms of Japanese higher education system,
quality assurance system, and NIAD-UE's evaluation works
e 117 terms with definition

e Bilingual format (English-Japanese)

e Attached Index

NIAD-UE produced the booklet 'Glossary of Quality Assurance in
Japanese Higher Education' under the cooperation with the United
Kingdom's Quality Assurance Agency for Higher Education (QAA). It
aimed to promote the understanding of Japanese higher education
systems, quality assurance systems, and develop international
partnerships in the area of quality assurance through providing
useful information. This glossary contains key terms considered
important for the clear understanding of those systems and our
works. We hope it will be widely used in various situations.

This glossary will be periodically revised to make it more functional,
through comments from experts, the public, and amendment of
relevant laws or trends of quality assurance in Japanese higher
education. Your comments and indications on this glossary would be
highly appreciated.




hird edition soon...

Glossary
Quality Assurance

in Japanese Higher Education

BERWICBAITIHRMBIRAER

English-Japanese
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Introduction

It is becoming socially required that third parties evaluate education and research
activities of higher education institutions to improve and enhance their guality
continuously. The concept of “evaluation for quality assurance’ has become
widely known across the world sinee the late 20th century. This movement may
be called the dissemination of the evaluation culture.

The National Institution for Academic Degrees and University Evaluation
(MIAD-UE) engages in multiple evaluation schemes to create and develop an
evaluation culture. We seck ways to propagate the significance of evaluation to
thase involved in higher education by providing wseful information.

Moreover, it is increasingly important to develop international cooperation among
guality assurance bodies, due to the growth of education and research activitiss
crossing the borders of lanpuages and aducation systems.

In this context, NIAD-UE zsigned a Memorandum of Understanding with the United
Fingdom's Quality Assurance Agency for Higher Education (JAA) to establish a
strategic alliance for enhancing quality assurance in higher education. In erder to
enhance the effectivensss of collaborative activities, it is first essential to build

a high level of common undarstanding of each other's system and background of
quality assurance systems by varicus methods, including the effective exchange
of information.

Containing 117 key terms considered important for the clear understanding

of the Japaness quality assurance system and NIAD-UE's evaluation activities,
this booklet is produced as part of this approach. These terms were sslacted
and translated by careful analysis and consideration by our working group and
external experts.

I hope this boeklet will help all to deepen the understanding of Japanese higher
education and NIAD-UE's evaluation activities, and therefore contribute to the
development of the evaluation cultura.

I would like to express my special thanks to Mr. Peter Williams, Chief Executive of
the 0AS for his great contribution to the production of this booklet.

Akihiko Eawaguchi
Vice-Fresident of NIAD-UE

November 2007

i z
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CHLAhA, HUSEI, AR S FCETUR A (the Quality Assurance Agency
for Higher Education, QAA) ZOM THAMNORSEBTOLEERIIETSIEEE
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Rl AWLAWTLIN2T, $ALTIER. TRHEVL22: QAA DE-
Y s G4 TAARBEIH LA BHMLLITET,

20074 117
MOEATEAEA  KAFRFA - FURSRE
B3 0O ®MB



transition from secondary education and inereasing the effectiveness of
regular programs. Becently, various introductory education schemes have
been introduced such as upper secondary school students experiencing
university classes and the remedial education of subjects while in upper

secondary school.

J

Junior College
A college which offers two or three-year higher education and requires

graduation from upper secondary schools or eqguivalent academic ability
for admission. Students whe graduate from junior colleges are awardad an
Aszzociate Deprea.

L

Learning Support

A comprehensive support system in higher education mstitutions which
enables students to concentrate in studying effectively, such as guidance
for taking courses, student counsaling and advice.

Liberal Education

Education designed to nurture students’ appreciation of the richness

of lumanity, giving them broadsr perspectives, abilities to judge
appropriataly and self-actively, and to consider their own knowledge and
lifestyles in zociety by providing knowledge and skills commonly required
beyond the limits of each subject, unlike more narrowly focused education
that offers knowledge in vertically dividad fields.

M

Major
A basic structure set up under an academic unit in a graduate school for the
attainment of aducationzal and research obhjectives.

24
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e http://www.gaa.ac.uk/Publications/Information
AndGuidance/Documents/Recognition-
scheme.pdf

e this document describes the process for
developing subject benchmark statements.

e CHOXEFTHEHDODAUFI—VAT—MAV MNEHFE
I HBEZHALTILD,

e [ understand that there was an agreement for
MEXT to translate up to 20 subject benchmark
statements a few years ago

o HEFRINMEXTXHIEFEEN20HMBDAVFI—Y
AT—MAVFZEFRT S EIZE 2 I=EFLV-



http://www.qaa.ac.uk/Publications/InformationAndGuidance/Documents/Recognition-scheme.pdf
http://www.qaa.ac.uk/Publications/InformationAndGuidance/Documents/Recognition-scheme.pdf
http://www.qaa.ac.uk/Publications/InformationAndGuidance/Documents/Recognition-scheme.pdf
http://www.qaa.ac.uk/Publications/InformationAndGuidance/Documents/Recognition-scheme.pdf

e http://www.niad.ac.jp/english/unive/publications/informa
tion package.htm

e this incorporates the second edition of the glossary
o IHNIXFE2ZRROAZBEMNZTFENTLYD
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2b) End of extra slides about QAA
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Extra slides — information about statistics knowledge and

pedagogy in UK maths teacher training courses
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(I) Background F=

» Teaching Statistics Trust funding 2010-2012
Mat&FIETE£2010-2012

» Combined qualitative/quantitative approach to university maths teacher
training students o .
REHEBEI ALV TRENDELEBEDELYE--7T70—F

— visited five universities

-  S5KFZ&M

— in-depth discussions, notes and surveys with 128 student
128 NDEFEE L BENGZEMR. Lk ERE

» Small, limited survey of newly qualified teachers (NQTSs)
FLWERBE (NQTs) ICET 5. RESN-/NMREDRE

» Phone interviews EE7 47— b

— 17 maths university maths teacher training course leaders
- 17OHFRFEOHFHERERI—RADIEEEE(IC

— same set of questions, but discussion as well

- RCEME. BRB L

» Endorse findings of RSSCSE/QCA report (2006)
RSSCSE/QCAZHZE (2006) OMEFHEREZTRKIET S

- and anecdotal evidence over 40 + 40 + 35 +35 = 150 years
- 40 + 40 + 35 +35 = 150 &E5H D EHIGEN



(II) Students - background

$ - LB

S
Mixed messages about statistics from their school teachers and
university tutors

2. KFHEH S DESL L -#ilHE
Great variation in knowledge of statistics on entry to umvers:ty

maths teacher training AXBHEHE FL—=20 - BERETH
GTEDHBICIEXELILES DEHDH S
Confusion over what statistics is for and about
FETFEE XD, D=0 = D) TDEEL
— set of procedures and formulae into which you substitute
numbers

- FMEELHNEZAAT LDty

— not proper mathematics

- AYDHF TIX7ZL)

— about real life, but getting real examples is hard

- FLEZTICETEED, LW LEEDOHIZAFT S ELIFE#LL)

Good practice involves practical examples, but most had not
experienced it

RULVEEIFZECIZELH, ZLDAILENEMREL TLHL)




(II) Students — experience

FHE- B

Experience of teaching statistics in schools is by
accident not desi

FIK A E#H A 9?/5115‘94‘7e T, BEHFITIXZL)

S upport for pedag /s S oradic

Some unlver5|ty maths teacher training trainees
are given the impression that statistics is boring
and a nuisance ) i
AXZHZHE L —="2 T FEF DA DS # 51 IEEJE T,
BREZEDEELEoTLS

ghould be able to collect and experience their own
ata

WoEEDT—XZREL, FHETEFENE/E
Little coordination between statistics teaching

within and between other subjects at school
WMETHE L MDHEDHKEDEEZILIFEA LT



(II) Students — experience

FE - B

Experience of teach/ng statistics in schools is by
accident not desi

FIK A EH A 9?/5115‘9457e T, BEEHFITIXZL)

S upport for pedag /s S oradic

Some unlver5|ty maths teacher training trainees

are given the impression that statistics is boring

and a nuisance ) i

AXZHZHE L —="2 T FEF DA DS # 51T B JE T,

Eﬁ'//& 'E@f’i’a_,\ 2TL ‘5

ghould be able to collect and experience their own
ata

WoEEDT—XZREL., FETEFENE/E
Little coordination between statistics teaching

within and between other subjects at school
A E L MDFEHEDHEDEEILIZLEA L)



(III) Newly qualified teachers

M LLIERBR

e Small self-selected sample
HR TERLENSGER
e But responses consistent with focus groups and
student undergraduates
LA LEIZEFEFREBES L UVOEBELEEGHNTH D
— confident about teaching using handling data

cycle, but would not necessarily use it in their
teaching

- T—AY AU IINEBEF-HZIAICEEZEL >TL
Hh. BRnf-b6h#HZLHEZFITRHT LEBFERLAL

— lack of confidence in some other statistical
topics

- thD#RET FE Y VI L TOBEMNLLY




(IV) university maths teacher training Course Leaders

REHFHE FL—=VT2—RADEEE

Statistical knowledge was adequate for university maths teacher
training students
HMETRNBIIREHFHE FL—= VT DFEEITHFRBEEDE ST
Statistics is it & X

— part of mathematics

- BEO—H%

— should not be treated any differently

- B oEHRWEITRETEL

— takes the role of the application of mathematics

- BFEDICHADOEEIZHD
An enquiry based approach to statistics should be used
HEANDFAER—RAD7 TO—FhfFEOLNEHZRET
Great variation in extent of statistics support
et R— FDORBREXZESERT:

Pedagogic experience by accident, not design, at teacher training -
severe time constraints
ETEICK 5 R LMBADHERER - ELUVERMHEND H S

Desire to teach statistics through other subjects but little
coordination with other subjects

%ggﬂﬁ EDRBZFEAELET. tHOBBZREL THREAZHA WL EWS



(IV) University maths teacher training course Leaders

REHFHE FL—=VT2—RADEESE

Statistical knowledge was adequate for university maths teacher
training students

HETANBIIREZMELRE FL—Z VT DFEITHRBEEDE ST
Statistics is &t & &

- part of mathematics

- BEO—H%

— should not be treated any differently

- B oW EITRETHL

— takes the role of the application of mathematics

- BFDOICADOEEIZHD
An enquiry based approach to statistics should be used
MEANDRAER—RADT7 TO—FHhEHLNEZRES
Great variation in extent of statistics support
MET R — FDRBEXZFESHRT:

Pedagogic experience by accident, not design, at teacher training -
severe time constraints

FTEICK bR LMEADHERER - ERLVERBMHEN H S

Desire to teach statistics through other subjects but little
coordination with other subjects i
%g}gﬂﬁ EDRBEZIFEAEET ., MOBEEZEL THEAZHAZLVEWS



(V) Discussion — evidence

Wi - E
Self- erpetuatln%cycle of attitudes to statistics
METFICXT HEBOEE KRG I

— at school; in university service courses; some ‘pure’ mathematics degrees and
back to school

- PR, XKZOFHIA—X, LW OHODHR"HPFLA, ELTELFRS

University maths teacher training courses could do better at equipping
maths teachers .

X%ﬁ%ﬁahb— AR EFHFEBRREDBHRD-OICHETES

with appropriate level of statistics knowledge

BIERKEDIRATAB Z R D

with statistics teaching skills

HHBERAXLNH S

recognise severe time constraints

B L LW ERREMNFEHZEET S

Supported by RSSCSE/QCA report (2006)
RSSCSE/QCA #H& (2006)!-5: UgR—rZhTLS
— head of mathematics in schools

- FEROBEFE)—4—

lack of statistics knowledge

HMETRBOLZE

lack of confidence to teach statistics in KS3 curriculum

KS3hUFxa15LATHE ZHASBEORI



Quotes 5|

e The general consensus within the school is that statistics is a
lesser, boring subject

FETAEEC 2FELLVWEDZLIFRTO KRB ERNDH 5

e I'm clear on the curriculum but not how to teach it (Statistics)
7N)FX 27 NI OWTUIBRFELEDY, EBRY DI F 2R Z LD b5\

e Data is what makes statistics enjoyable to students.
T—IMERIZE>TRFF 2R LVEDIZL TS

o The statistics taught within the current curriculum does not
reflect what is used in the real world of work. It is an area that
needs, in my opinion, to be completely reviewed to reflect the
modern use of data.
SEZLNTWELHETFIE, BEEOEF ETEHLN TS H ST REBRL T,
MOBERTCIE, BT FIIBRAEDT I HRAZRET L2022 @ Y IBUEINSG
NEEThL,

e I'm going to make it (teaching statistics) more exciting and
practical (than I saw). I FAHEZE LR LVEDIZT H(RD RTS8
D)



End of Extra slides — information about statistics knowledge

and pedagogy in maths teacher training courses

BMRASA FRT - 4 F 1) APFHENE RO — R TOE G & BHEHR




3a) Extra slides on STEM graduate curriculum
STEMZEAH XS LIZOVWTODEMRS A F



3a) The curriculum content - learning objectives
AVFa15LOAR - FSEHH

e What STEM graduate employees should
STEMZZX LR EBIXLTTHINE
- i) be able to fully understand or do E£IZ Eiﬁqnb TOEMTES
- ii) be able to identify and critically evaluate aa. ERLUOVEE @A TES

— iii) know about NN HD
e Find at www.rsscse-edu.org.uk/ ZOR—CEFRES

A Statistical Awareness Curriculum for
STEM Graduate Employees

HE STEM

The Statistical Awareness Curriculurn for STEM Graduate
Employvees aims to produce:

a)  aweb-based self-audit tool to be used by STEM employers to
audit the statistical skills of their workforce:

() & curriculum that can be taught to STEM employees using
distance learning.

Please view the course outling for further details.


http://www.rsscse-edu.org.uk/
http://www.rsscse-edu.org.uk/
http://www.rsscse-edu.org.uk/

3a) The curriculum content - learning objectives
AVFa15LOAR - FSEHH

otatistical Awareness Curriculum for s TEM Employees presents three curricula that were agreed after
discussions with a range of STEM employers. The specifications cover what STEM graduate employees
should be able to:

o Ul understand or do;
o (dentify and critically evaluate,
e know about.

¥ou can view and download the Curriculum document in both doc and pdf format below.

fg] HE STEM Statistics Curriculum (DOC)
T HE STEM Statistics Curriculum (POF)

T Statisti wareness Curriculurn Questionnaire POF

@] Statisti wareness Curriculum Questionnaire

The guestionnaire containg 10 questions; 6 carnpulsory multi-choice questions followed by 4 optional text
entry questions, in addition there are optional text entry guestions that appear dependent an your
response to each of the multi-choice guestions.

The guestionnaire should not take you longer than 10 minutes, possibly longer if you provide detailed
support text where requested.



3a) The curriculum content - learning objectives
ROYAL WITH

STATISTICAL PLYMOUTH B
SOCIETY  UNIVERSITY ‘ ) HE STE""

- /

This document presents the three curricula that were agreed after discussions with a

range of STEM employers. The specifications cover what STEM graduate employees
should be able to:

e fully understand or do;

¢ identify and critically evaluate;
e know about.

An Agreed Statistical Awareness Curriculum for STEM Employees

1) STEM graduate employees should be able to fully understand or do;

e for a given problem, use a problem solving approach to make evidence based
decisions, that is they should be able to:

* jdentify relevant questions that need to be answered; identify the target
population; recognise the population structure and properties; choose an



3a) The curriculum - online audit tool
AVF¥aS5SL - Fo53420Y—)L

Find pdf at www.rsscse-edu.org.uk Z ZICPDFAHY FF
Online at http://bit.ly/hestemc ™z JHA FIEXZZ
Content AZA

Section 1 Understanding the Problem Solving Approach
BRERRNT TO0—F 28T 5
Section 2 Recognition of Population Structure S£H®DIEEDERH:
Section 3 Summary/Descriptive Statistics E##istE. fLd#EE
Section 4 Probability and Uncertainty #3E & FrESEM
Section 5 Randomness and Sampling Variability
I U F LIEEBRDOEEIE
Section 6 Inferring Population characteristics from samples
BAD o BEFAFEOHER
Section 7 Process Control IiEEIH
Section 8 Experience of statistics at work and college/ university

HiE. KETOMEHEER


http://www.rsscse-edu.org.uk/
http://www.rsscse-edu.org.uk/
http://www.rsscse-edu.org.uk/
http://bit.ly/hestemc
http://bit.ly/hestemc
http://bit.ly/hestemc

3a) The curriculum - online audit tool
AVF¥aS5SL - Fo53420Y—)L

otatistical Awareness Curriculum for s TEM Employees presents three curricula that were agreed after
discussions with a range of STEM employers. The specifications cover what STEM graduate employees
should be able to:

o Ul understand or do;
o (dentify and critically evaluate,
e know about.

¥ou can view and download the Curriculum document in both doc and pdf format below.

fg] HE STEM Statistics Curriculum (DOC)
T HE STEM Statistics Curriculum (POF)

@ atatistical Awareness Curriculum Questionnaire FDF

@ atatistical Awareness Curriculum Questionnaire

i ire contains 10 guestions; 6 compulsory multi-choice guestions followed by 4 optional text
5, in addition there are optional text entry guestions that appear dependent on your

ch of the multi-choice gquestions.

The gquestis®zire should not take you longer than 10 minutes, possibly longer if you provide detailed
support text where requested.
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- T A Statistical Awareness Curriculum for STEM Graduate
Centre for Statistical Education

Employees

The guestionnaire contains 11 questions; 8 compulsory multi-choice questions and 3
optional text entry questions, in addition there are optional text entry questions that
appear dependent an your response to some of the multi-choice questions,

Three training examples are provided to illustrate how you should allocate a scale value
for your answers, the first two follow immediately and the third appears before section &,

ability scale |Description of ahility
Mo ability Mo ahbility - not competent
Some Hawve some knowledge but no skill
knowledge
- - Can do with assistance on a day to day basis (Have basic skill, need
Basic skill ;
support to be effective)
. Can do solo {Proficient in the skill and able to show others how to use
Proficient it)
Expert Expert - Can train others

Training Example 1: Measuring of Average

Description of ability Ahility scale
Mo ability - not competent Mo ability
Can define the mean, median mode Some

! knowledge
know how to calculate the mean, median and mode and the differences Basic skill

between them

know how to calculate the mean, median and mode; know which
situations each of mean, median and mode should be used in and can Froficient
explain this to others

know how to calculate and use the mean, median and mode to make
comparisons between different samples or populations and able to explain Expert
this to others
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Section 1 Understanding the problem solving approach

+

How would you rate your ability in each of the following? (\When confronted with a
problem)

Some
Mo ability knowledge Basic skill Proficient Expert

Planning an
investigation
and defining O O O O O
the problem
Identifying

relewvant 0O o O 0O o)

questions that
need answering

Recognising
what data

needs to be O ) O O O

collected

Choosing
appropriate

methods for O O O O O
collecting the
data

Collecting

appropriate O O O O O

data

Assessing the

quality of the o O O @] o

data

Identifying
appropriate




3a) An exemplar resource — Analysis of Variance

XHEH - SESW

2 A Sample Resource L

Forthis project we developed a sample resource in just one STEM subject area. In designing the
resource we adopted the following guiding principles:

¢ it should deal with a topic that employers would perceive as farming part of the curriculum dealing
with statistical topics that STEM graduates should be able to identify and critically evaluate,;

o it should be & topic that is applicable (albeit with differing context) across STEM disciplines,

« it should consist of a PowerPoint presentation; notes in support of the PowerPoint, and an
additional exercise with supporting data;

» it should allow for both low and intermediate levels of mathermatical skill.

The downloadable resource contains a PowerPoint presentation, ANOVYA Resource gt This should be
wiewed 0 conjunction with the notes on this topic which are in RSSCSEFESTEM pdf and the Minitab
Worksheet Investigationd MTVY. Finally a solution to Exercise 1 in the notes is available an a pdf file.

The resource RESCSE HE-STEM zip that contains all these items can be downloadable below.

E aample Resource Download




3b) Extra slides
BMRSAER



3b) Industrial problems for the HE Curriculum
HE H)xX a5 L D= DEXDRE

Real industrial data used throughout
AKYPDEXRT—IN—BELTHEHLIA TS

All problems and solutions available from website
ETORBEEZEADNDITHARIFH ->TLVS

Knowledge of the R software is not needed to obtain
problems and solutions

BREEREEZEANDIZ. RYTAN I 7 DEEITIHELLY




3b) Implementation

C i

e Four level 1 problem topics identified
e 4DDLANILT1DREEMNERSNT-

Problem |Description

A Descriptive statistics and graphical presentation
RRSET¥E 7 7 7R
B Confidence intervals for a single population

mean — O OREH D - OIEFERX R

C Hypothesis tests for a single population mean
— D DRPFEH D 7z » DRHARE
D Confidence intervals and hypothesis tests for

two population means

—ODEEHOD - OIESFEX [ & REBiRE




3b) Implementation

C i

e Five level 2 problem topics identified
o 5DODLANIL2DREMNFERSNT=

Problem |Description

A One way analysis of variance
— R E S WA

B Two way analysis of variance
—RERESEAN

C Non parametric one way analysis of variance
SYNRTANY y 7 —REESRSIT

D SPC control charts for mean and range
F3 L FHDOSPC (Bt 7 v £ AHH) BEHX

E SPC control charts for the mean process
capability
SFHTERE S OSPCEHX




