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International Mathematics Achievement

East Asian Countries Widen i Singapore @D
Global Advantage in /" Korea@ Chinese TaipeigD
Mathematics |, Hong Kong SARED JapandD
Achievement sl
at Eighth Grade The gap between the East Asian

countries and the next highest
TIMSS 2015 Mathematics country was 48 in 2015,
has achievement results \ ncreasing from 31 in 2011.
for 39 countries at ' ;
the eighth grade. KBrakhEanGD)

Canadac&D Ireland&®
EnglanddP United StatesdDy

Slovenia&y Hungary&l» Norwaydh
i / Lithuaniacf) Israel D) AustraliadD Swedendd
/ Italy ) Malta()New Zealand (5D MalaysialD
/. United Arab Emirates® Turkey (& Bahrain
./ Georgiact Lebanondf® Qatar¢Ep IranED Thailand €D
a/ Chile¥5 OmandlB Kuwaitélp EgyptélE Botswana€ld

-/ Jordan€ld Moroccoelly South Africa€pd Saudi Arabiaely
/ Please see Exhibit 1.4 for statistically significant differences.
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Standards for mathematical practice

.f,\a 1. Make sense of problems and persevers in solving them.

“wiathematically proficient studerits start by explaining to thermelves the meaning of &

e

pratier ard looking for entry points 1 its solution” (MGA Certer 2010 G

A ratn goal of rathematics education is 1o help students use Rasa toal to solve protilems, In
arder b de s, they must be willing to persiet from the initial rtroduc tion o the problem 1o
its ewarilual sokatior This reguines students 1o have 2 their disposal a witle 1ange of strategias
and awillingness to constantly evaluate theirevork in case thay need to change their approach,

Tevo of the skabec gims of MYP rmathermatics are o develop logical, ciitical and creative think-
irey” anel “to develop perseverance in protiler selving’ Both the CO55 and the MYP encurage
the wse of appeopriate technolagy i the selution of problems. Srudlerits v MYP Cormmon
Core State Standards for mathematics classes a1e assessed on their ability 10 select and aprdy
problemesolving techaigues 1 a vdde varlety of cantexts inchuling unfardisr stuations
[aljective &), Students are also required o iderdily relevant elements of mealdife prokliems.
salect and apply appropdate mathernatics comactly and reflect onwhather Ehuesr ansveer imakes
serse in the context of the problem dotjective 0] The use of investigations (ohjectise B anc
the uge of inguiny a3 a teaching method help students todevelop that perseverance since thay
are aocustomed to iooking for and finding refationships in rmathamatics withaul direct dis-
sermiration frorm the toacher. Al of these are supported and further developed by the AL skl
of thinking 2 well 33 the leames profile charactenislics of being inguirers, thinkers, reflactive
and krowledgealile

fathematically proficient studenis start by
explaining fo themselves the meaning of a problem
md looking far entry paints (0 Jts soition



4" 2 Reason abstractly and quantitatively.

“wathematically proficient students make seswse of quantities and their relationships in prob-
lemm situations! (NGA Center 2010:6)

in order to be able to use mathernatics as a tool, students need 1o be able to go froms the
specifics of the situation to the more abstract mathematics underlying the problem. Thay then
must be able to manipulate symbols in order to come £ a solution.

The airns of MYP mathematics include helping stucents develop powers of generalization and
abstracticn” as well as develop an understanding of the principles and nature of mathernatics”
While the MYP does not expiicitly separate abstract and quantitative reasoning, the use of
investigations (objective B) allows students 10 study and manipulate gueniilies in otder 10
astablish the refationships between thern, The focus on applying mathermatics t© the real
waorld {obiective D) affords students the cpporturily to move between decontextualizing and
contextualizing a situation. They da rmuch the sarne as they develop the AlL s& 1 of thinking.

rits imake sense of quantitie

roblern situgtions.

3

3. Construct viable arguments and critigue the reasoning of others.

"Wiathematically proficient students understand and use stated assurnplions, definitions, and
previousty established results in constructing arguinents” NGA Center 2010:€).

fhe ability to conjeciura and justify conclusions is essel f students are 10 be able to fully ex-
perience mathematics. They need! to be able o communicate and logically defend their own
corclusions as wei as evaluate these of athers,

These are ideals that are clearly reflacted in the MYP mathemalics aims of helping students
1o “develop the ability to reflect critically upon their own wark and the werk of others” and
communicate clearly and confidently in 2 variety of contexts” Cbjective € {communicating}
helps students develap their al s to comirinicate complete, coherent and concise fines of
reasoning as well moving between different reprasentations and it also promotes presenting
work using a logical structute, Once again, objective B investigating) is assessed and holds
students accountabie for finding patterns, representing 3 m and justifying theirconclusions.
With lagic as one of thiee key concepts, and 3 focus on inquiry-kased learning, MYP math-
ermalics students are exposed te a wide range of cpportunities and content where they will
develop their powers of argumentation and justification.

4, Wade with mathermatic

‘Wietherstali proficient sudents can 3 pply the rathematcs ibwy b b ks probigns
sriskn in mvedydrey e, sacicty, & the woripliee” (NGA Do e 0 71

i e for studeriy prathemistica] know ledge snd undangandng 10 be ueful (s wellas (2
ik heate et e wsnt: B bararn s, Theny e ke bes sk W0 Agihy matwernaties in suthents
g bes e terTs i Thergal skl It 15 o g S b simple e délled inpragedines.

Fus AtatEs In S RATP mathernabos s sudents meerd bo Le able 0 "apely aw sransher shillz
b a wike range o 4 tuatony, Woudng el [ other arees of knowledge and Fure devielop-
rerae, Thrcugh e aTP ghaial conlests, e fundarental conoep af holistic learming ard
ol pekpirig the ATL Lhinkirg il ol tmnsfer, sludents oo s content relatss o ok
cerirges and, the warke s them, Stdents in bYF matharnatics seldom ask the question
e ar e going ¥ e thisl eciuse thay knoee T argveer wik be evidanl Lhioughaes
Wb il Sibiective U pehvirg b learty utlives (e empactaien thal il saurkenls showld ke alie
1o rsdal anthervie mab B pembikms using matharmsies anct chat Lhey should be assessed
o bt arRiy 1o oo 5o I ke e Fockents il wihether ar not their aaeer malkss
censoirnesl Shesswallsspaai teirdegreeal aroumacy. By paning thischisct e e objecie
(i ating) sipdants g dwed be ke able 1o use the mulinie represenlatons
dgsciibed & the C055 ad ivepve effectivaly betwean them

themetically proficient students can opply the
rrathamatics they ki io soive Draiients Grsing

i everyday [ife, socfely, and the werkpiaoe

Wwa 5 Use sppropriate tonks strategically, &7

“Wathematicaly profesnt snafents mrkder e it
teaks wiher salving & mathermat sl problesn R34 Cencer
WIS,

B sihematics has Sneys elei o ool of seme 2,
o1 asarmple, paper and perct!, @ slids ek or computer
sopenare Thee goad i 10 Felp students krass when and
o I Lo BOoks Bpprooniatshy.

The G55 asd the RO prarots the use of lrnaliey
10 the appicatkan of mathematics and fhe WYY goes e

sl urther o alis promole By ose in e Comimmicalin
af mathematess. kilzrration ard communiaces by
susehy et pstve her considering ook calculations,
also o rraestgate deta and watharmetical concegiticalianing racid
ok wben testing autsali o [5el] alme ving paltems 2red making

‘&
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qeteilizaton:s” (Mothenmanics quide 202 9,
TR are nat just ek Brdoeng mathsmatics,
bl s dor bezachiing o Feamingg it

stuchanis Yo "sckect and apphy praklem-
artheiray steabegies enocmbee et Sudents
rdy Al smlect wamaas oali mocecer
e rplersent Chesr e The NTL kGl of
rerimardh i forher euidense of e k2 A
corumine By Peping Modetis Bam o
s responsioly alof e stabogles o able
te them,

Al of the cljecsies A, Band O that e e hg 8
e

&, Attend 2o precision.

“Wiathenatcaly peaficiznt shudants Ty bo canimuricats
pracisely toedbiers” (MO e 20100 7,

ther wearch el syenbicl: and i e essubonof epeigtiens. To nct do soweud hinder oth
tharsturkends succays ard Bhein ability bo transmit what thay Angey to samoanes else,

WAL 3 luncar i Conenl of commiatication, o a kerre profie cloraciambe and STL

cisehy b ctwars The alins of MYE mathaematics induds the sbdity 10 ‘Seenmunicate deark’,
st ahic gwident in the b matherztics chective Ciommmunicsting] wien stdens
imipzaes Gy abdliy 10 be clesr coneee v coberene, Sipecise 0 Eppling) Al regases
shudents Watiend [0 sourecy by siking themin _._.u._"rm_. theeir 2ol of orecson,

)

A

e s obe o Hfrliata iy _.n..._mm_u"...__.ﬂ._"w. fo dreers

¥ Logd for and make ves of shructue

“Rhal e natoa By peoficni shuden s ook Sivsed 1o dRdern d palamn o streshune DR Cenler
FAT AL

‘Wherzas Techlivnisl stata shawdand s veould Deree iequiled shuienis oo sirnghy " know™ Fow 1o f-
tera brngmdal, far emmple, the Z055 newy want siudenis oo Be irwobead in discoesning s par-
igrrs, in undedlardingg vebul mzegs sozalh g Tachorabbe, Slindenls, then, nesd maclion al
arnvwg]al theaeconc ks, scrmehirg 1he KT Exm s on Incpaineresed amiog perannies
The kM2 canceptuzl Femenna sbo cantrisgbes to this Ivpe of leamning ad it e essckers
anistudenits 0@ eyond tha e 2o s Bar. of Sks ard red o for 20 undkass Lardimg of T
N TR T i =i \rerseklib owihane ol e Fay conoes by Farm, smokenrs wid

Wit e Tz M

e atberelivg o the stroelane ol by o cheenils poopeeies and oy Inheent Detlens,
Fusthermere, chjective G dnvestigating #li weouise shedeabs v teke part in investigacons
e thasy i then agseqsed on el oity 10 Ssoarm pabeins and desoiise them as generd
ndes This paes ofe studant in the pasition of oreatirg krowdedge ke £177 9mph being 2
meCirent of yorecre el Enovledge,

[ & Lock foy and exprass regulznty in repeated reasoring.

“Hathernatically ﬂ__n.nﬂ_m\m srwcdents rode iF Calo datons e repeaed, s ook Borh for gen-
el methods ane orshoatouls” (A Terksr M F)

S ks ane kel o book o pue s s s s 0 onksy o esiateid nolies Fag hey dhan siom-
b grving studants “the facmulal they will undarstand @ batiar when they ane bvodved In itz
Fearrulation er chcorenry, The MYP focrs on mcpiny ond sbgedtnat B irvesticating] romolos
thug mpcrtars abdrty, Shcents g rggdasky booling Eur palterrs i data ard than somames
rigating thetr findirct 10 an sodienca I MYF mathe el dasioom skdents wa chal-
lenged o digoaver corgents on el own o in graves ded then exend thel knowiedae o
atbErsitustcans.
Merhematically proficient steaen s noticef oalc
repenied, and fogi both for gencral methods ane
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TP makhematis & reat @ set ol mardaking b but retiser 2 phExsoplty o aching Tt cxsmpk s
el thip D055 S SRR To Zeconmpish, With & koous on coments and apghica hons, siudents
Teaar ri by vl Lues wrmadFrenbabics Coonees oy D e i L i e wed i e eal woonks. By pocs-
ity 4 stukent-centred Epoecach based on ingueny, action and reflecBon n the WYF students oan
pOronce mathemakics & descined by the C05

The “Stangdonds Ry reatherabeal cortenl” give Soedlic objediies for Sludar! leasring vehiles the WP
e @ sugoestad marhe nasical fearmaeeak thar describes tha Iypes of Boics harsmaderss might
Fan i e WYF rostherratics Olssiocin daithoul prescibing thenl M §is rewank Feodes the foe
Exranic bz ef nomber alpebin, gesimebny and trigenomeatry, 20 setstcs and prokakdity, ven simiar
k0 TR nUMSer syshae, sxmessons g e ations, qesmatny e sethtics and prohability chusters
chesoriogy ioo QLS aiadys & Facughd, Some gredes ako pelude e chuions o sl aned propariana]
refatevredipes fopedden farad T Uit 1Bwer nelewehy L o gl & Trese kpdos e speeificaly
ez in the numbe s alijebes brsched i the BT e in bk whogl, 2luderty devdop the
fthgande Tagbes hurbneg hougn ress Dgebie and medeling bove Doon added. Thess el Chasters
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