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@ ADEC Mathematics Philosophy

] What to teach
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International Benchmarking
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Singapore: 3 ) gilain

6 DATA ANALYSIS

Pie charts Include:
e reading and interpreting pie charts,

e solving 1-step problems using information presented in pie charts.

Exclude use of degrees for calculation.

v’ Clear
specifications of

Lol dasaal g cldial ga v/

palatiny gl daaa aay

what to include and
exclude
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International Benchmarking
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Ontario (Canada), Grade 6: ol Caall ¢ (1S ) 59 5l )

— solve problems that arise from real-life
situations and that relate to the magnitude
of whole numbers up to 1 000 000
(Sample problem: How would you
determine if a person could live to be

1 000 000 hours old? Show your work.);

v’ Sample problems d-"\wtl‘ gk \C
showing good u*:utd‘ t—ul‘-w‘ R
pedagogy - higher Gllai Al g Basad)

order thinking S8l Ga Blle (5 gl
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International Benchmarking
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Ontario (Canada), Grade 6: ol Caall ¢ (1S ) 5y 5l )

— represent, compare, and order fractional
amounts with unlike denominators,
including proper and improper fractions
and mixed numbers, using a variety of
tools (e.g., fraction circles, Cuisenaire rods,
drawings, number lines, calculators) and
using standard fractional notation (Sample
problem: Use fraction strips to show that

1

]—= is greater than 9 )

2
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Qatar, Grade 8:

Recognise that measurements are not precise (e.g. give the upper and lower

International Benchmarking

%t

bounds of a measurement recorded as 15 cm to the nearest centimetre).

15 pupils measured two angles.
Here are their results.

Use the results to decide what each
angle is most likely to measure.
How did you decide?

The mass of a dolphin was reported as 170kg, to the nearest 10kg.

Angle A

Angle B

Angle

measured as

Number of
pupils

Angle

Number of

measured as pupils

367

45°

5

37°

2

134°

3

38°

10

135°

4

39°

2

136°

Write down a mass that might have been the actual mass of the dolphin.

TIMSS Grade 8
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Qatar, Grade 8: bl Caall ¢ ylad 4 oo

Bats are not precise
v’ Sample problems ded as 15 ¢

showing good A -
pedagogy - higher
order thinking

Angle -
measured as

367

37° 2 3

38°

39°

v’ Use of TIMSS cililadia) Abicd aladiul v/
questions ¥ 170kg, to TIMSS

heen the actua
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Conclusions
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» Curriculum documents can DS 0S8 ) el 30 S S
be more than just lists of Ol giaall 4408 3 jaa (e
content to cover.

» Curriculum documents can S gl 6K o meiall 33l sl (S B
be tools for promoting good saal) G dil) bl 3y 3]

pedagogy.
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Conclusions
bigh
]

» Professional development =
any “activities that develop
an individual’s skills,
knowledge, expertise and
other characteristics as a
teacher” (OECD, 2009)

» Curriculum documents can
be used as a professional
development tool.
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DAl

ARV o Rl Lpall >
U g4 e g 2l D jlea sk
- !.. )“ S SLS)SY\ 43\“}

3lalS ggall (3 5 aladinl (Say >



S
Our Context
5

» Diverse international
teaching force with different
backgrounds [ assumptions

» Need for consistent, best-
practice approach

»> Need for teacher
professional development

» Education reform agenda

www.adec.ac.ae
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» McKinsey Report (2010) -
international synthesis of
how to successfully improve
education systems

» “Prescribe adequacy, unleash
greatness”

» Early in reform, highly
specific guidelines for
teachers are needed to:

» Improve teacher
knowledge

» Promote implementation
of desired practices

www.adec.ac.ae
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ADECﬂphiIosophy International
s (alaa Adld benchmarking
aulail dgallal) ytaal

» Develop new documents with
explicit pedagogical and

content guidance for teachers.

» Be explicit, but not
prescriptive — give examples
and ideas.

www.adec.ac.ae
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@ First version — 2013-2014
S 2014-2013 s sl
]

Learning Outcomes Explanatory Notes
Students learn to:
N1.7 Investigate, visually represent | = Students need to develop a
and describe factors and systematic approach for finding
multiples up to 100 factors.
= Students should explore
patterns of multiples (e.g. using
a hundreds board).
= Students are not required to do
HCF, LCM or factor trees.

www.adec.ac.ae



Feedback and observations

1
S Slaaliall g cilaadl

]
> Explanatory notes were A gill CillaaSlal) 3l o5 3>
received very positively Anlals
> Curriculum documents CillaaSlal) Led Lay ) meiell 35 3>
(including ENs) were used in & Lealadinl 5 (- daa il
schools on a daily basis to Aeall 8 0 s JSE (el
guide teaching and learning - Aadail)
» Requests for even more : S acyy Glas 3
support:
v’ Extra explanation T NS 1
v’ Showing progression oAl G A je e paiill lelal v/
from grade to grade
v What is NOT required csthe e LV
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Revised version — 2014-2015
ﬂ 2015 - 2014 - daxall 4a.4l
]

Mastered Develobi E .
(Learning Outcome) eveloping merging
Identify, visually represent Identify and visually Identify and visually
6N1.4 and explain multiples and represent multiples and represent multiples up to 100
factors up to 100 factors up to 100

Explanatory Notes

*  This is the first time the concepts of factors and multiples have beenintroduced.

* Students can find multiples using basic facts knowledge, skip counting and exploring patterns (e.g. on
a hundreds board).

* Students need to develop a systematic approach for finding factors to ensure they find all the factors.
A systematic approach could be noting that 1is a factor of any number, then checking if the number
divides by 2, 3, 4, and so on until they begin to encounter pairs of factors they have already discovered.
For example, to find the factors of 18: 1is always a factor. 18 divides by 2 - this gives 2 and g as
factors. 18 divides by 3 - this gives 3 and 6 as factors. 18 does not divide by 4 or 5. 18 divides by 6 -
this gives us a pair we have already found, so we know we are finished. The factorsof18are1, 2, 3, 6,
9, 18.

*  When writing lists of factors, a “‘square’ factor should not be written twice. For example, the factors of
16are 1,2, 4, 8 and 16 (4 is not written twice).

* Students are not required to do highest common factor (HCF), lowest common multiple (LCM) or
factor trees.

*  Students should compare factors and multiples, to help clarify their understanding of the tworelated
but different concepts.

www.adec.ac.ae
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Feedback and observations
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» Again, teachers and 5 Cpalnall Alaial CilS o Al B e 3
curriculum reviewers aa Al medall oan) e
responded very positively

» Documents used daily as S o s U 316 o)) Ceadiinl B
‘working documents’ in e GBS el
schools

» More consistency of practice Jardl 8 ST alas B

» Suggested pedagogical 8 R Aa yiia a0 cullad B
approaches used in schools Lol 8 aidatl

» No concerns about length of o JAsi g Joha e Cagldaaa g Y >
document / too much L Gl glaall 3 S e
information
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Feedback and observations
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Teachers asked us to: L Y O saladll il
» More clearly describe the pdia ¢ [odiaa - HladY) Dl glsa 7yl B
different E, D, M levels o) JSG - (e ¢
> Specifically show the level of . 2aa. JS& 4 gall (5 s leda) 3

difficulty b Feadiuedl Cilalliadll yaas B
> State ADEC terms (different Al Ca ) | adedll ks gl Galas
countries use different terms 4 JS 8 Ading Glallaias aadsa)
e.g. BEDMAS | PEMDAS |/ <PEMDAS ¢« BEDMAS : 2« (
BODMAS ...) . &) BODMAS
» Bold important words . o pad) Al daled) lalSl) 4l 3
> Say what students had Aol Al 8 ddhl) dalal Lo paas 3

learned the previous year
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Draft version — 2015-2016
2016 - 2015 — 33 suuall
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Feedback and observations

1
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> Feedback still very positive Al @l ) Le cllaaBlall >

» Small number of concerns OS5 Ay e oAl Gy a0 B
about length but many c el ¢ sallday o5 S
requests for more

> Request for even more Lald 5 ) Al 3 ga g alla 3
examples, especially using A sl Bl ol alaadiuly
manipulatives

» Request for more L il )l aaldd ST i g8 alla 3>
clarification of maths
concepts i3 jiall a1 gm sl 3

» Request for new section on L Bas s JS & A )

key vocabulary in each unit
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Quotes from the field
S Oladl e cladaiag
]
> “The explanatory notes have 4 sill GldaaBal) dae b aal” 3
been extremely helpful Lodaarl) dls yo ol jaS IS
during the planning stage of IS8l 5 Juality iagyaal |yl
my lessons. It provided me Aallall ool 4y g8l O (S Lal Ba2as
with specific details and C s alad e (5l ) Ledie

6

ideas on what | can do to
support students when |
teach a specific learning Cpalaall aal
outcome.” )

— Teacher

www.adec.ac.ae
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é Quotes from the field
S Oladl e cladaiag
]
> “The reason the notes are GldaaSlall 038 S (& ) )7
helpful for me is that the Gl aadl ol s Al sass
outcomes give you a little Alata ye (S g Adawu 3 )S8 clilaas
idea but not enough detail Al L 3 AplS e CalS S
about how you need to teach O g A Gkl A b A

that. What methods should | L € ol dlae # 15 8 Lgadail
use for multiplication? What  / Geeadiul ol cany ) la_adll

vocabulary words should | G laidl a e € easinl Yl
use / not use? What words “O B e lgalaatuly | gl
have they used before?”

— Teacher Calzall 2a

www.adec.ac.ae
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Quotes from the field
S el (e ladatag
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> “There are lots of good oo suall AaY) (e SI aa gy 3
examples of how to use the  alaaiul a gl | 4y 5ol Jilas 1) alasiil
manipulatives. | use these a aelud dua ¢ Nl 8 Lgia i)
lot in my teaching and it Al ) aaladl) agd e Ul
helps the girls understand “

the mathematical concepts.”
— Teacher Slalaall (gaa)

www.adec.ac.ae
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Quotes from the field
S ol e caladatiag
]
> “l always look for the notes s Al claadall ) Ll kil 3
that say ‘In Grade 5, they el Canall 4 L) 215 237
learned ... In Grade 7, they A Ldbl alel Cigw ., alei
will learn ...’ and so it tells me Con. b ciall
the gap that I need to fill this 5 .l sl e cillasndlall sda ol
year in Grade 6.” 38 bl Caall 8 L sle Cany 1)
— Teacher “ sl

Opalaall s
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é Quotes from the field
S Oladl e cladaiag
L ]
> “Whenever | was unsure 5 Lea Lalai 1Sl (5 ST Y Laie?” 3>
exactly what was alad = e (sl llall e o glhas
required from my students to aladiuly 2 8l ¢ dasa (5 glusay
achieve a learning outcome L diS A il Cllaa L)

on a specific level, | used the
explanatory notes as a
guide.”

— Teacher

Opalaall s
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Quotes from the field
S Al e cliliiag
]
> “During my first year of z3saill Gu X A V) ke DA 3
teaching in the NSM, the Glaa Sl aels ¢ paall s aall
explanatory notes helped me e oy g8ll Jagladdll e dpaia gl
to plan assessment “ Clpaly I Aulal) agh e (gEa

opportunities to check my

students' understanding of
the mathematics.” :
Cralaall 2a)

— Teacher

www.adec.ac.ae
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é Quotes from the field
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]
> “Every single time | go into saa] bk 3 Lead o gl 5 e JS 87 3
schools to work with ) B Gpadaall s Jaall e laall
teachers, we look at what U sl 29 3 | mgiall 42 g 4l 985 e
the curriculum document il sl SISV (e SIS raledll

says. The documents give “ pal=ill 83 pilie Lgaladtul agiSa;
them so many good ideas
that they can take straight

into their teaching.”

. . S P bl -
— Education Advisor
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Quotes from the field
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» “When the teachers refer to Ul A O salaall xa yy Laxic” 3>
the documents, they know Cag e 5] = gm g ()5S 5 agild
much more clearly exactly o sallay lladie 5 A4y )X agale
what they should teach. aadll Gl jaa Sime = pdi3 e JS (B

6

They’re not having to ask me
to explain what the learning
outcomes mean.”

— Education Advisor o e
S RN Jw -
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Quotes from the field
S Al e cliliiag
]
> “All the teachers think it’s Azl ) Ll Cpaleall pas afiny? )
amazing. When they arrive in = Jde g sbasy dl gl ) ¢ sbiay Ladic
the country, they get the o e Lalad (68 yay 5 43S 61l o2a
document and they know | shany al agily (5l g8y | alad agile
exactly what they have to do. (e A8 yhall sl aarelii dady e
They say they’ve never had a “.J8
document giving them so
much help.”

— Education Advisor o e
G5 R Jibua -

www.adec.ac.ae
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@% ‘Take-home’ messages

Jala
]

» Curriculum and pedagogy bl 5 eiall G dhadl) are any 3>
should not be separated. . ol

» There is more than one & sinall Gyl Cglil e ST aa g 3
pedagogical approach to A
teaching the same content.

» Some are more effective e STl V) o3 ans B
than others! gvs

» We all need to look for
different methods and
try to use the best
ones available.

oo Gl baaa Lile oy )
e\ . o \j o .S... LBJL
i Jazadd!

- THE LEARNER

alaiall
Assessment

sl
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‘Take-home’ messages
>

Jobus
]
> Don’t make assumptions 3 Osaleall 4d jry Le e (o i3 Y B
about what your teachers s alary () 5a 5
‘know’ and do:
» Content & siaall 3
» Pedagogy oAl ol >

www.adec.ac.ae
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