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PRE}ACE

EARCOME is an lCMl regional conlcrcnce with an aim ro help the growlh ol research
communilies in malhematics educarioi lbr counrries in and nearby the Eat Asian regioD.

EARCOME 8 convenes rn Taipei. Taiwan fron May 7 to May I I in 2018. This conference
welcomes panicipors nor only from thc East Asian rcgion but also from aroDrd the globe.
especially schola.s who have interesrs in linding collaborative pannere or sp.cial works to
she with East Asian scholan. On behalfofthe conference Local Oryani2ing Comminee I
am v€ry excired to welcom€ you to Taiper. More than 350 peoplewillanend th€ conf€rence,
rePresenting abour 40 colntries

EARCOME 8 is a collaborative etfo^ of tams lrom the Depanment of Marhematics of
Nalional Taiwan Normal Unive6ily, the Taiwe Association for Mathematics Education,
and 1he Shi-Ds Insiitute for Marhematics Education. The conf.rcrce is posribl. only wnh
the time and cnergypur in by tlree commiuees:the Intemational ProgrdCommittee (IPC),
the Advisory Commiltee (AC), and rhe Local orsanizins Commiltee (LOC). I acknowledse
the enomous effons ofthese commirtees. I espeially address my thanks to the conf€rerce
secretary, Ms. Shiau,Huei Li. Wilhour ofhe., EARCOME 8 will nor be possible. She hs
devokd all her rime ro bin8ing lhe conference to pracrice. I espccially wart to give my
sp€cial lhanks to each of you. Ttank you for conldbuting ro th. conference and making
your joumey ro EARCOME8 in Taipei.

''Flexibility in Mathematics Educarion" h6 been chosen as the iheme ofrhe confercnce. Th.
completion ofthe EARCOME 8 confercnce pro.eedings shows a besr exmple of flexibihy
in mathemalics educarion. Reviewers. and mrny authors. fron various counties who
worked on flexibility reviewed one anorheas papere wirh a mind offlexibiliiy. The decision
group implemenled a sense of flexibilily to accept not only research pape6, but also ihose
cmbodied descriptive, anal).lic. or persuasive natures. ,f they conrained significanl
educarional vicwpoinls. Autho6 whose papers were accepred ro publish in lhe confercnce
proceedinSs were allowed to select either to publish rhe abstracts only or the full papers as
you mighl see in the conference proceedings.

Pnpers in lhe EARCOME li proceedings delberare rhei. poinrs relaring to n€xibilities in
mathematics education, explicitly or implicirly iroD dilferenr dimensions in various
conlexh. Sorn. atlempted to conceptualize flexihility in malh€malics educarion and to
clarily the auributes, connorarion. and dcnoralion ofir. Orhe6 addrcss it by rhe rnes, pha.q
deSres. and ranges. Hexibiliry in marhematics educaron has aho be€n allied to
cpstemology, philology. psychology, $ience. and rechnology. There de tffms ofien
associaled with it such as crealivny, multiplicty. variation, comection, thinking.
changeable, transfemble. and adaptalion in the confercnce proceedings.
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Papqs focused on the studenfs and the teacher's sides embrace the ar.as of leaminS

maErials (such as usiDg comics in lextbookr, activilies (in and out of lhe clasvoom),

prcblem solvinS (usins alt€mative ways or in differeni fomats). evaluatioE (mealuring

flexible compet€nces), modelling (inlcsmrins and swrtchins amons diffdenr domains), ud
cuEiculum (.efomins and transrormins). Papers foclsed or rhe reacher education side

considcr lesson pl6, t.achins competerces, and professional developmeot in manv are6
such as in mod.llingor in ICT aclivities.

The conferoce prcceedirgs includes sone reoowned educalional trends. such as lhe STEM

and STEAM (Science, Technology, EnsineerinS, Art, and Malhematic, curiculums md

the Big Dala concep! th.se enterprises inh.ril a requnemenr of flexibililv in the desigr,

8enerarion, or construction process€s, and in the collaborative nature ofthese processes. The

proceedings also ncludes some init,alive educational trends, such as the MGA
(mathemalics gmuding activnies) which implemcnu inv.stigation. crealion a.d
gamification in the levels of leameN, leachels and lcacher educalors al tbe oursid. and

insid€ of school settings.

The Local O.g.nizing Conmirtee of ICMI_EARCOME 8 brouShl the concePl of llexibilitv
in marheoalics education ro lronl by choosing il as the ficme of the conference. The

rcasons lor lhe choice are posted in lhe conlerence website: ,.Flcxibilily is highlv related 1o

crealivity, muhiplicity. md adaplarion. In the currcnl ela. raprd chantes in economv.

environmert and sociely have bccr lacilitatcd by lhe rapid de!elopment ol lechnoioSv and

cngineering. Flexibility in mathenlalical lhinking. proble,n solving, leaching m€thods.

evaluarion, teacher educalion and mathemalics edrc.tion rcsear(h is d kev ro emPo*ering

lemeN, teachers. educalors and rescarchers to tackle the complexny dd uncenainlv, and to
giving lhem lhe capacity and molive to changc in ihe innovalive era " The conference ended

up wih a fruilful production aboul fl.xibility in malhemalics education thal you can find bv

reading througl the iwo volumes ofthis corf€rcnce proceedinSs.

I thank all our colleagues and friends *ho chose to Present fieir sork and s€nd their pape6

for th€ prccedinSs to mat.rialize. I commend the inviled speakeB for lhcir enthusiasm in

shtuing their ideas, even if it meant ftey rook the extra lime ro lrile when thev could have

easily declined fte request 1o do so. I am also Sralelul to lhc TSG presenters who eagerlv

sent th€t ftll paper for rcview. BIind .evie*s were imPlemenied; I thdk all the reviNes,
wirhout olthem. rhe book willnol be able to complete in rhisqualny.

I hope you take the chece ro rcad each md every Paper. I assure you lhal thev ee wonh

*-,rtl"\L'k4q
ICMI-EARCOME 8 Conference Chair
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AN INNOVATIVE TRAINING MODEL FOR SUPPORTING
IN-SERVICE TEACHf, RS' UNDERSTANDING ON
PROBLEM.SOLVINC KNOWLEDGE FOR TEACHING
Talaq Yuli Eko Siswono, Univcrsitas Neseri Surabaya, Indon.sra
Ahmad Wachidul Kohar, Unrversitas Negeri Surabaya. lndonesil
Sugi Hartono. UniversihsNe8en Surabaya. Indonesra
Abdul Hans Rosyidi, Universius Negcri SurabIya

The insignificor improv.menr ol lndonesian srud€nls in pcrlbmin8 problen-solving (PS)

task like in PlsA and TIMMS (Mullis er al, 2012i oECD, 2015) and *caknesscs on

teachers' math€malical prcbled $lvin8 kno$l.dge for leaching (MPSKT) as we rcPoned

in the previous anicl. (Siswono el aI,2016, 2017) caus lor leacher professional

developmenr phich focus on dev.lopin8 telche6 M PSK I (Chapman, 201 5 ). I hus, th. aim
ofthis study is to repon fte ]eaminS sequences ofa training leacher roodeldcsiSred by the

autlon to suppon secoDdary malh.malics leacher leam problem-solving conlent knowledge
(PSCK) dd pcdasosical problem-solvins k owleds. fo. t.achins (PPSK). In dris srudy, we

focus on devcloping teachen unde.standing on three tlpes of PSCK; knowledS. of
problcm, mod.l of problem solvin8 (PS prc€sses ud srdesies). and problem posing

(b€for., duins, and sfi.rPS). as well a! lh. PPSK: nstflcrional pracrices of PS.

Tabl€ I describd the catcgories of prcblcm solving knowlcdSe inlo thEc main

cat.go.i€s, nam.ly prcbl.m solvinS contcnr kno*l.d8e (PSCK), pedaSogical

problcm-solving howl.dge (PPSK), and knowl.d8. ol affrcrive factors relatiDs to

probl.m-solving taching. PSCK includ.s fou catcsories. Fi6t, knowledg. of ih€ mcanins

oI rh. prcbl.m. Teach.rs necd to ud€Blod issu.s bded or lheir struclur. ud gosls in

order to Suidc studenls find slulions including an underslaDdin8 ofth. t)?es of ta3k3, such

as rasks with lh. potcntial to dcv.lop math.malical crealivily in problem solvinSj tasks that

allow various lolution slratcSi.s, and op.n-ended task. S.cond. k owl.d8. of math€matical

problcm-solving p.o{icicncy including conceptual undershndinS of malhmitical conccpts.
proccdur.s and r€lations, an und.Bteding ofheurhtic straleSies and special stratcgi.s and

whcn and how lo us. th.E in solving math problems. Thi.d. knowledge of PS. This
knowl.dge is Decessary. for example. to undcrsrud models of lDd.Btanding oi fte
problem-solvinS proccss. Thesc problem*olvinS models have been tormulated by cxpens
such d SchocDf.ld (1985): ealysis, desiSn, explomtioD. implementation and verificatio.;
and Polya (1973): undclstandinS rhe problem, dcvising plaostrategies, canyinS out thc plm.
md lookinS back. Regddl€ss ofthe probl.m'slvin8 modelbeing srudied, Chapman as.ns
thal t.ache6 need to ha!. conc€ptualand procedural udeBtanding ofth. problem-solviDg
modcls in ordcr to undcrsiand lhe s1a8e, requircd by a problem solver and the ftinking
proccs involv.d in finding the slution oflhe cuftem problem. Founh, kno*led8e ofmath
problcm submission. This knowledge refen to Srlve.'s (199,1) opinjor which po*s a posing
probl.m as an activiiy lo lenerale a new problem and reformulaie the given problem.

8rh ICMlEin ArE Rcsional Confcrcn.e on Marh.nar.s Educarion
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Tabte I Mothehatical Ptubled:obiE knarhdE.Jot t.uchihc IMPSKT) lchapnan,20t5)

TyLeolkno*redge
Pft,blcm knving c.nrcnt

Kno*ledg.
Marhe,!arical noblen solving profi ciency

Pclagogr.ai p,.hlem

^rrcdive 
licnr a;d b.ricti

\T. honancx tiohl.n\
IT,rlh.inancrl tr.blcm r) \il8
P'oblem posing
Srulenrs ii DalhemarLcx floblem rol\e6
Irrnructional prac.ce! li,r fr.blem nrving

PPSK, on lhe other hand. cons,sts oftwo subcaregorres. First, knowledge of srudenis as
problem solve.s. This knowledge, accordinS to Chapman. will help reachers develop
appropriate students prcblcm,solving ski1h. ln general, thisk owl.dge includ€s knowledge
of students' probl.m-solving djlfcullies, succcssful problem+olving characrdslics. and &e
process of lhinking in problem solving. However, to support thc development of sludent
probl.m'solvin8 skills, the curent leming persp€ctivc shows fiar rhis k owledS. ce be
undnstood from a stDdenfs point of view with a fcus on bnilding what srude s know dd
can do in trying to solve problems in their own way. Seond, Iarowledge of teaching
problem solvinS. According to her, teachds ned to undeNt trd l@in8 practiccs thar
da€lop slrategies and metacognilioD of studmls in solving problems. T.achers must have
strategic competcncies 10 address problem-solving challenges during t€achitrg. Teach€s
need to also undeBland rhe different implications ofdifferent approaches chosen, wh€ther
they can be us.ful or not. and if nor, what facloB miShr be causing fieD. T@h.rs should
be able to deide when and how to intervene, when to provide help and how foms oI
assistance can suppon studenr success while ensuring that they maintain rh€ir sexleme.t
slrategies. In additlon. reacheB necd lo know what ro do when students are stuck or de
using d unproduclive or l ime,consuming approach.

Mcanehile. knowledge of affectile facror relaled ro problem{olling consisls of
molivalio., inlerest. self-confidence, a iery, peneverance. od studenr beli€fs. Chapma,
arSDes that knowledge of the affectrve aspects of studenrs is imporranl because it plays an
imponanr role in problem solving. KnowledSe ofthese lactore can help r€ache.s 10 ittusEate
ard support student problcm-solving abililies based on findings thar arc appropriar. ro rhes
faclors. Besides, reachers also need ro know their own beliefs about mathemarics and irs
learninS aod tcaching as well as their impacts to srudcnN' succossful al PS- tn sum,
Chapman emphasized lhe imponance of teacher a(itudes rhal can assisl srudents in
problem-solving acliYilres.

Method

We involved 90 lcachers rn the rarnrng model rn firee programs (each 40.30, and 20

respectively). The particip.nts ol the flrsl two groups wcre inservice secondary teachere in
Mojoke o and lembcr crry. Indonesia, whrle rhe olh$ group was primary leachers who
sere raking nan{ of educar,on prosrammc at Un,vcrstas Negeri Surabaya, Sulabaya,

8$ lCMl'ENlAsia R egiona I Con ier€nce on Mathemalics &lu@lion
7rl May 2018. Taip.,.Tal*rn
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Indon.sia. Thc design pnnciples ol Ue rrarning model folbw the framework of MPSKT
proposed by Chapman (2015) and lhe modifrcanon of SteinbinS s model (1998) by
zaslavzky (2009) as lollows (Fisurc I ).

Fisure L Modtli@tion olsteinb nB\ (t998) Mod.l oIreachi4s ond LearninaMathenatics br
zaslovsb (2009)

Figure 1 shows a model of tai.irg leacheB from two loops, in which one denotes

l.ming by reflc.tion frcm lhe l.acher and the second shows the facilitato/s lcming with

ihe reflection and obscNation of the pocess undcnake, by the lescher. In this lraining

model, when tach6 are engaged in the task and build k owledge aboui the MPSKT. the

iacilitaror will rc0ect lhe leaminS otl€r by brainstorming regarding lhe teacher's response to

fi€ MPSKT lesmed and then EuidinS $em 10 the expected k owled8e. Thus, the tasks de
very imponant to nrclude as leaming resources that we s.l in lhe training model. We

employ.d some rypes of lasks in this model. i.e. problen{olvins ksks. problem_posing

rasks, and contexr-baled 1ask, each laken enher fiom marh comPelilton problems, tasks such

as problem designed by the authoro. md IISA mathematics problem, PISA_like problem,

The following aie lhe leaming sequences we would dcscribe Ln lh6 paper in ordcr

Table 2 Leomngvquenc.s onerel tn th. teotherlrohtnE

Tschcr bclicfs in buildins leache6' a*ueness toward ho* roldch
marhmatica lcami.s and ed how stud6n$ should lcam mathemalics

Prcblm solvirS mtune ot @rhmati@l prcbl.m, r)r.s of
math.matical prcblcm, open-cndd,
conl€rl-based probleh, problem{olvins process

ed st6legj6, students as problem solv6
Ptubld posin8 prcblcm posinS rehn,quc

posir8 math€malical lask in pmciic.

8rh ICMI.E$T Asia Rcgioml Conar€nc. on Marh.mari6 Edocarion
7-l I May 2018, Taipei, Taiwa.
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Prebld R.fomulanon posins PS rsk Elarcd bas€d on a sivo PS rsk
(PS lask wilh a given

(PS task with a given

(PS lask employing

(lask employing context
fiom outd@Gfield

lnstoctional pactics of PS

posine PS task ftom a *l olSiven infomalion of
conrexr sirustion (8rcup)
posmg PS ldk lrcm contexr sifuation
cr€aredchosm by r.gchs (group)

Nsing PS task from conr€xr siNanon cMted by
leachers wrthin ouldooField actilities

Pcer teachingby us'ng PS rasts po*d by t.achds
disossi.g MPSKT bmed on prcbl.m
solving-posing exp.riencd as well .s tunhc.
recommendation clated to reached' .espoBs

7

Table 2 shows the l@mrng sequ.nces offcred in fie training program differs in rerns of
lhe main contenl focused and the time allocation provided. The main focus in the traininS
program al Mojokeno and Jember is PS content knowledge: rwes of malhemalical problcm,
PS model and srategies, problem pos,ng, while there was addirional focus on rhe rraining
program at the univereity, which is insmcrional practices for PS. Affeclive facton and
beliefs were leamed thrcu8h lhe course of teacher beliefs in madeDadcs leaming md
teachingi PSCK was leamed through the cou6e ol problem solving and problem posinS:
generalion and reformulalion. while PS pedagogical knowledge was leamed through the
course of instructional practice of PS

T)"ically, each prograrn rook 7 houn per day The program at Jember city and
Mojokeno cily each took 5 davs. shile the progranr ar Suraba)€ cily only took 2 days.
Jember program did nor cary our prcblem generation l, whrle Mojokeno program did nor
cary out Inst.uctional pracriccs ol PS duc lo limiled rime plovided. On the olher hand,
Surrhaya proSram onl) c.ricd our 'r..ch.r heliet . 'prcblem sollinS md insrructional
practice lor PS. Allol th. pnrgra,ns were dcsigned ds workshops in which teacheB were
encouraged lo work on the tasks provrded sithin lhe proSrams. For example, when leaming
abolt problemsolvinS srarcgies. rhe facililatoF asked rea.hers rc work out paniclla,
problem-solving tasks wirh rhetr own srrategies. discuss lhen strategies regarding validaring
lhe stralegi€s and if possibl€ exrendin8 straregies. These all progBms werc guided by
facililators consisting oflhe authoG and other invired p€6ons who have been involvcd in
som€ problem-solvinS{elaied lraining for teachers.

R€sults

Teachen belielabout nathenotical leaming and teaching

srh ICMlEasl Asia RegBnaLConfcrence oi Mathenaxcs Edu@rion
7-ll Mar 20l8, Taip€i, Taiwan
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This co!6e was cadied out iD all lh. lhree lrarning prograhmes l he coursc sraned on the

topic of reacher beliefs on siructunng inslruclronal s€qucnce lor helping sluden6 solve a

mathemalical problem. The lacilitalfs guided rcacher ro discus a task discussing the besr

sreps ir the inshctional sequeflce. The tea.hers were lsked to .hoose on. of the besl

insmctional sequ.nc6 among threc opLions. which respccrively d.picr $rec views aliSned
$ith Emesas (!989) vies ot lhe nllule ol matheDralicsi lnslrumemalist. Platonisr, and

ProblemiolvinS. Io lhe iraining progran at Sumbaya, lbr example. teacheB Sive various

rcsponds on this lask. Some exampl.s of responds are lollows The Instrumemali$ vlew
indicalcd from le.chers revcal, in lhis option. srudents ilrsl lcah to con$ruct edly
knowledge of son.thing simpl€ so easy to understand studenls. then Sradually stud.nB
lem more complex knowl.dSe beforc solvirS th. desned probl.m. By understandinS $e
initial knowl€dge, students will bc more easily to solle the problem. Memwhilq lhe

Platonisl vi€w d8ue,"l prefer to choose the third oprion, because the sludenb were given

clear srcps on whar they should do ftrough lhe gurdance prolded in rhe worksheet.

Howev.r, the teacher still keep stDdcnts solvc the problem rn active di$ussion with their
peels." Probl€m{olving view. on the oder ha.d. is indicaled as tbllows. ln oplion 2,

lemiDg has applied Polya srep, because in solving the problem should studenB use Polya

srep ftom underslandinS the problem to looking back.ln addilion, t,s clear there is a role of
teachers in guidiDg sludents at elery stage Polya done. As such, lhere were three twes of
Ieming sequences prefcrred by l€achere. First, leachers slan from demonstrating

conc€pts/procdurcs, giving exampl.s related to the concepB beinS lemed, giving o(tra

examplcs thftugh real life task, asking sludenls work on some exerciss, Euiding stLrdents

work on such ex.rcises, ed finally givinS exrra task which are more complex. Sccond,

r.achcrs slan from preserling some examples of solvin8 problem relacd ro paniclld
conceptypricedur€s, asking students work out a prcblem-solving task in Sroup throu8h a

woNheet in which the steps e prcvided b help stud€nts, guding students solve the task,

asking sludents present thcir sbatcgi€s, md finally Siving some extra exercises. Thi.d.
ieach€rs sran from inlroducinS a problem'solving lask, Buiding sludents understand lte
problem of th. rask-devbing strategie$carrying our the pl -and checking the resulls,
cncouraging students to find conceprs related to the lask being solved, and finally solv. a

more complex prcblem-slving task.

Ptobkn solringcohteht knovledse hature ofprobled. nodelofPS. PSsnacgies. prablen

In disclssin8 the nalue ofproblems, cachen were provided wirh.{ lasks and were asked to
egue whethn each of thes. hsks ar. problen or nor for rhen eudents. Th. resul$ of.lass
discussions show that while 1he majority of reachers agreed that a mathemalics prcblem
should be interesting, chall€nginE, and has no rcadily alsilable procedurc lbr finding the
solution, the majority ofteachers at all rhe raining proSram,nes assume Dal a marh problem
aho a lask thal makes srudenrs ditlcul! lo solve sncc lherc,s no any prerequisite
knowledge h€ld by sludents Th6 is evidenced by on. ol rhe srudenr r.sponses ro the
problem of siraighl line equations. whjch is actually sunable lor secondary studenrs, is a
problem for elemcnrary sludenrs Next, the discussion is conlinued wrlh the tlpes of

rrh l( Ml b{ (ia R.SronalContercn!.on Vah.han6 Fd(ar,on
7-ll May 2018, Taipei, Taiuan
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mathcmalical problems. In rhis cas. the class discusses rhc characr.ristics of op€n problcms
dd l.amcd hos lo refomulat. a closed'problem ro a mo.e op.n-eDded problem. Tlus,
leachcrs were asked lo work on lh. rask below (Figore 2).

Tmnslation: Look atthe &sk belorv
Find the a.ea of trapezoid ABCD

(thc fi8urc)
Make a new task by reformulating the
lask above so thar il has more than one
a.swer and./or one solution.
Answer l) determin€ the length FD,
2) lind the perimeter ofABCE

t:isre 2 Teachers respo$e ol the task ohnut oper-ended prcblen

studqtsho*stherdultof thesumoll +2+ I +4+5+6+7+E+9+ l0+ ll +

8lhlCMl-Easr Asia RegionalC.ntEnceon Malhemaxcs Edlca on

7-ll May 2018, Taipci.Tauai

Exarnples ofother responses found in rhc work oi leachers are: "How many kinds of
plmc you see in the figure?, calculare the arca of each of smaller plocs in the figure,
calculatc $e arca of ABCD by applyins P)lhagoras lomula." Aluroud lhe majority of
rcacheB have constrainls to compose e op.n-ended problem. soDe olh.r teach€rs hav€
succeeded in composing open-end€d issu€s thal seem simple but op€n up opponunitics for
studcnl creativity. This problem is like. Suppos AB and BC arc nol knoM, sp€cify rh.
size AB dd BC so $at the area of trap€zoid ABCD is 96 cmr. The ncxt discussion is
about PS modcls.when discussing what srcps a solver should caEy out ro solvo a

matl.matics problem, thc majorny of l€achcrs preseDr the srcps $at . problcn solver
should take which is in line wirh Polya's (1973) srcps, nan.ly (l) undcrstanding the
problem, (2) prcpa.ing lhe plan / setllcm€nt st€tegy, (3) ereculing rhe setd.ment ple, and
( 4) check agaiD. Howevcr, when discussinS whedrcr the *qu€nce of mcntioned slcps of
compl.tion @ always be used lo sohe other problems, th. subje.r giv6 a uniform
respons., i.e. 'Dot always' for various reasons. The reasons, fo. exampl€s, dcpend on the

complexity of problem, which means the more complcx (level of difliculty, arnounr of
information) is a problcm. a more uncled the ncps ofcompletion to elvc such problcm.
Th!s. lhey argucd, n needs somerimcs a number olreperition ofcenain suges olcompl.tion.
This latier view is lhe closest to lhe concept ol solving dynamic problems as proposcd by
Ma$n et a1 (1985). where il rs qurtc possible rh.t cyclical r.p.tiiion occlB in
problem-solvrnB sreps. Thc nexr discussion r lelated to problem solving straiegies. The

teachers wer€ givcn by the task shown ar fi8ure l, then wele asked to identify what

straregi.s lhe rrudcnt is using lo solve rhe problem and aho to lomulale olher posible
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l2 - ll r 14 + l5 numbers by nr{ ftalt'n8 rhe hbLu r.

tlow is rhe pltrern obuinedl

1.2=l 3sobtaiD.dfrcmT=3 th th. lssr nmbc, ed I is irs sub*quenr

r+2+3 = 6 6 is obbin.d irom ry = 6
! is the last number md 4 h iG subsequeir

l+2+3+4 =
l0

lo is oblained ftom 
g 

= 10
4 is the hsr number and 5 c ils slbsequenl

Fmm this rabl., sh. concludc lhat rh. sun of l+2+l- 'I5= = 120

Fisure 3 rdtfut prcblenaolvine sratestes

In respondinS thc lask above, leachers idcntified some straleSies, i.e bv summing all

the number mdually, by summing all rhe number D Pairs. such as l+15, 2+14, and so on'

and th.n dividing th. results by 1wo as whal a mathematician, Gauss, did, bv applving

fomula of arithmetic senes, and by colndn8 strategies. Ho*ev€r, when asked lo determine

which one is the most eff€ctile, the discDssion leads the teacheB arSue that the stral'8v

shown in th. figur€ 3 is the mosl effective compared to the slrategies thev have set' This i3

because the stdtegy is considcred simPler.iun look al the pattern wilhour coutlins or clen

Probleu potins Ptoblen sehelution o .l prohlen rclorntulotian

ln lhis session, leach.B wer€ encouragcd to pose two t)"es ofproblems collaboraliv€ly in

group at problem generation l-2 and ploblem reiormulation l. dd individual at prcblem

generalion 3. In problem generation lcachers were Siven a uBure ol leris wheel which

might be inleresting as sour.. olposinS a fruir lirl narhematical problem

The leacheB worked in Sroups compnsin8 4_5 tcachers Ftrst, thev solved lhe ptoblem

i, problem reformulation and lhen continued with design,ng as matv as problems lhat

miShr be posed by refomulating lhe existmg prcblem. Vr'e exPecEd them lo des'gn

math€matical problcm for sludents which satisly the characlerisrics p.oblem based on lh€ir

exp.riences whef, following problem-solving adivirrs Once rhev finished, we

encouraSed th.mto prer€nt th.t wotk in class discussion The following r th. malhematics

problem designcd ed ducussed duanS rhe cldsi dbcus,on.

Th€ teachers work in groups of4-5 ieache.s. They sGned lrom sollin8 the P.obl€m oi
refomulation and th€n procced to design as many problems as possible by relormulaling

the prcblem they hav. solved. We expecled thcm lo design nath.matical prcblems bded on

$eir undersldding of the nature ol mathemalics problem as well as problem_solvinS

stategies in rhe previous leaming. Once compleled, we asked them lo presenl lhe; work in
class discussions. Figure 4 o(amplify one of problem desis,ed and preseDted in the class

3r1,rc@
?-l I Mly 2018. Taipei, Taiwe
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In the center of city, there is a ferris
whecl. The highe$ cabin has the
height of 15 merer, and the lowesr
cabin is I meter above fie gmund.
Determine the number of cabins ifthe
distance betwe€n one cabin to anorher

catin is 4 meter. (given thal ,r = +)

Answer: diameter: d: t:-tr=15 m-lm =14 m

Ctcumference = Ld = ?!.ru m=
44m
So, the number of cabin ofthe fenis wheel
is44mr4m=llm

Fierrc 1 Pruhl.n.l.sipncd bt. ka.h?n ir probten rclomulation

In rhis dkcu$ioi sesion, we fouid rhar reachc^ ar ths staee h.d problcm of p6in8
problo-solvi.s lasl rcsardins insuiic,cnr infomarion Trh is iidi6r.d i.. rt. r"ict.".
discusion ar rhc lask Doscd by reacher ( rigur 4) which dGs nor cl.arly sra!. vhich distance rh4 is
meam in rhe provid.d in iomat ion. The f,hrdc dislance betseen one cabin to another does nor
make math.matical sense which miBhr causc misinrerprerarion monS sotvers Finally. we
found some poin$ ofrefl@rion. r.e. insuffici.nt informarion, conlex! aurheniicity, languag€
slructure, and limired straregies lotentiatty emerSed from the popd prcblem, ed
malhdar'c.lly implauibl. prcblem. Th.s poinrs wfte rh.n used da Efletion for ih.l@h.E in
rh. subscquenr problcm posing acdvni$

Prcblen so^inA pedagoEicol kaovle.l4e: PS instrucionot sequ.nce
In this session. toach.rs we.e cncouraged ro organizc teaching practjce in rhc ctassroon
whcrc each of Sroup of teachcB skcd one of their mcmbers ro ad as a tBchcr ud orher
t€ach.rs as srudm$. The reaching pracrices utilized probtems rdutr€d by @h g.oup in ft.
problcm gen.ration session. Besides acting as stud€nrs, rhe othd lcacheru al$ b€com.
obsdcrs which exaDine th. qualiry oft@ching carried our by the rcrchd. Thc r€suhs of
obscrval;on werc $.n present.d md discDsscd aner lhe reaching pracrcc_ Thc facilitators
guide te&hds to observed lhc pres.niing Sroup of t.ach.rs by a examhing how such
leacher guide students (the olh.r rcacheE) elvc rh. d.sign.d prcbtcm tlom th. st 8. of
undcrstadirg problem lo looking back the solutions oflhe prob,cm.

8lh ICMI-E $ Aria Rqion.l Co.fcenc. on Marhcmal,G Edlomn
?-l I M.y 20l8.T.ip.i. Tair.n
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Dhclr.ior md CoDclullotr

The leaming 3equences we designed in the training model were developed around the view

of innovalive approach.s applied lo a l.acher prolessional development. Su.h approach€s

follow a view that an inDovative profesional developDenl should focus on rhe construction

of panicipants' knowledge throuSh 1be .ircuitous roules lukins ploce within th. contexr of
reachers'experience (Campbell. 2012). wc arguc rherc uc d least lour aspecs which

makes rhis model is innovativ.. Firsr, rhc model suppons reach.rs understaoding of
MPSKI by emplolins initial reacheis expcriencc and kno$lcdec ol'the ccnain topic 01'

MPSKT as sources of leming, avde fio rhe lesson dcli!.red by lilcilitaro6. For insrance.

when leming problem refomularion. Ihc narheltatics problcm desiEncd b) teachcrs $cre
slill tr below from the standard ol a 8ood problem solving lask, in which plausibilily.

leSuage structure, and authenric,ty ol rhe problem con(exr becom. nain obstacles. This

experience was $en discussed rn class by encoulaging tcachcrs to Sjve some reliews on
shat.ler tiey fiink about the prublem poscd by orhc! tea.h.!s. As such, hcilitalors ficd lo
sunmdize dd cldify the findrnss wiih some theorerical Pc6peclves of the stmdard ofa
good problem-solving task throuSh imerdcnve discussio, as the reflection lo! subsequenl

learning sequences. Second, rh€ professional learnins 0ou6e ofilled in this model was

developed around viewsofproblem solving and problem posi!8 actjvilies. This is respecl lo
rhe findings rhat probl.m{olvlng acliviries could help reacheF undeBtand mathematics

conlent knowlcdge, thereby, Singapore teache. educalion .uriculum puls problem_solving

as major approach for tcacheG ro leam such knowl.dse (Wons, Boey, Lim-Teo & Dindyal,

2012). In addition, such knowledsc ce also be enhanced through problem_posing aclivilies
(Tohk-U9ar, 2009). Such view is suppo.led by the study or Kwel (2015) reponing that

uhking habits within prcblem posin8 nol only enhanced problem-solving skilh but also

help€d Io reinforc. af,d eEich basic mathematical concepts. Thus, both problem_solvin8 ud
problcm posing activilies are expcded to .nhece teacheG' undeBtandins oi MPSKT. Third,
fte model implements an outdoor field expenence lor problem S.n.ration 3 within ftis
activity. teachcre were €ncouraged to creale a problem{olving task in an outdoor field

€xp€ri.nc€ bascd otr conlext situation they foud Such experiencc can helP te3chen to

exploc and undeEtand the situation around them ad h€lP th€m feel more connecl€d to

their nalural world (Moss, 2009). thus. teachers become more sensilive toward the possible

coDtcxr rhat can be general€d inro a problem{olving lask. Therefore, we argu.lhat t.ache6
would be able 10 'digesl'a vaiert ofcontext siluation around lhem, choose the best conlext.

and translate il into a problem-solving task with the authenlic contexl they wel lo design.

Siswono er al(2018) found that this acti\ iry ould elicit teacheB ideaofdevelopin8context
va.riabilily and lhe level use ol comexr aulhentic,ty Founh, teachers experienced from
solving problem+olving tasks. posinS problem{olvin8 lask, ro using the posed

problem-solvinS task as a resource ofleaming in the p€er l.achitrg. Through rhis experience,
reachcB could Seneratc a deeper selfiefleclion from the prccess they underwent so thal it
will be valuable lor problem-solviIB experience, parlicularll'. in lheir actual classroom

The design principles ol lhrs presenl faining teacher model also ry to answer the

challanges of providing prole$ronal devclopmenr which Lcus on helping teachers leam
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ess.ntial nccds for reaching malhematics. prior to rhe imptemenBrion ofthis taining model.
we collected teachers' responses of their experience in joining prolLsionat dev€lopmenl
progmm throud a shon inGrviep of sme panicipots. We found dra! $e form of raining
program they havc ever been involved mosl frequ€nrty js around discussing about the
surface feature aspects ol reachinS marhematics, such as dev€toping lesen ptan who*
componenG meel lhe standed mandared by minhtry ofeducarion. rh€ change ofcuEiculum,
evaluating students mathemati.s achi€vement based on lhe curent curiculum_ and
reco8nizing panicular leamirs nedia. The essenrial aspecrs s!.h as undmranding the
conrcnt ofmalhemarics and how such conrenrs arc delv.red to studen6, however, are scanl
lo b. discussed in their prcfessonal delelopmenl pro8ram. This t}?e of TpD. 6 some
lndonesian sludies repo.r.d (e.g sce Widodo & Rjindi.20llj Ekawati & Kohar,2016), is
usually 1op down with prcdelermincd nraregies and cxpecred outcomes trom rhe cunenl
cDriculum reSa.ding the topic of pantr!la. issues bein8 teamed. This condirion is in tine
with fte findings thal nany protlssionaldevelopmenr are tound irelevant. ineifective. and
for not giving teacheB whal they acrually need to reach sludents (Marero er a].,2010).

In the cnd of rhe rrainhg, lhe 1eacheB were encoraged ro reflecr on lhe aclivilies oI
iraining they joined. We asked rhem wrore lheir difljculries ard impression of leaming
MPSKT in an opcn quenionnaire In retarion to problem posins, we found that rhev had
dificull'er rn nndrng durhen.rc cJn.errs dnd .omponng an open-ended prcbtem. Th,s
findiD8 become reflections for rhe rraininS program as weu. Ako, since lhis is an inn,al
desiSn of pmfessional dclelopm.nr whjch suppon kachers' MpSKt., s.e are awaie of
limned courses which facililale as trary as aspects ofMPSKT compononers as proposed by
Chapm (2015). Our d€sign primanly focus on problem{olving conrent knowtedge, rhus,
lhe aspec$ of pedagogical problem-solving knowledge such as studenrs as problcm solver

d instructional skaregies ior problem,solving are nol yet main focus of oul desi8n. The
cou6e of inndctjonal practices presehtcd in the resutts sadon only discuss th. exEnd
to which the teaching ol the pr.senting teache. meet tle ch&acteristics of consultalive
leaching. in which studenrcenEred reaching b€come main fearur.. Howcver, other aspecB
menrioned by Chapman (2015) such as how to use oi Echnology ii problem,soiving
insiruction, ass€ssment ofsrudents problem-solvinS progress,6 welt a, when and how t;
inrerye.e during sruden$ problcm{olvinS are not yet explicilly designed in rhe modcl.
Therefore, a more comprehensive desisn or professional leaming for leachers which
consideB all rhe components of MPSKT oafered by Chapman (2015) need to be tunher

This is the initial work ofresealch in rhe resqrch $heme of Slralegi Nasional yee 2018.
We would like !o thank M rnisrry of Higher Educalion and Research, Indonesia, for rhe granl,
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