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DEVELOPING STUDENT CHARACTER

THROUGHREALISTICMATHEMATICSLEARNING

Saleh Haji'

ABSTRACT

i,,,Hi,ill'"'^ff lti1ll:,y"ff iT:,';;:"[Tij;ff i;tT;i::: j::i:,"',#
,rr^in.l""it.r i.^-i,r= Reatlstic mathematics learning can shape the stude,t characters

creative. indepen dent, democrat i c, and c ur-i os it-'-'

Key words: kealistic mctthemutics leurning' the 'slutlents chtu'trcltt

A. INTRODUCTION
In 1970. the Institute fbr the Developmet'rt of Mathematics E'ducation (lowo t 

,.:
Hans Freudenthal to develop a mathematical theory'ollearrting tratlrerrratics are a\r

closer to human life. The tLeory is called the Realistic Matherratics E'dtrcation (

Freudenthal (1991) view that mathematics as a human activity in solving a proble:

a human activity, RME introducecl the operation number (+) and minus (-) as pass--

andcomingdownfromatripofapublicvehicle(Gravemeijer,l994).
Asatheory,RMEhasprinciplesandcharacteristics.TheRME,principles-:.n5 a1 trrsulJr t\rrrr

Re-invention and progressive rnathernatization, 2) didactical phenol]lenologr :. :

Self_developed modei(Graverneijer, lgg4). while the RME characteristics a:.

il;rr; of contexts, (2)The use of models. (3) The use of sttrdents'orvn prodLr::

ald constructions and (4) The interactive character of the teacl-ring processr and t:

interfi,vinement of various learning strands (De Lange- l9B7).

Based on the principles and characteristics of RME' it ernphasizes the I

rirathematics are:

1 . Using the context of the 'close'to the chilcl. to deliver it to the nratltetnatical

are abstract. contextual Issues rray be subrnittecl by teachers arld students'

kotekstual can b,ild students'retention ofknou,ledge and experience that has

be used as solve problerls or discover new knou'ledge'
,. .,. - 1-^-.

l. Activities students construct their ow,n knowleclge through activities hon*-r

mathematization to verlical. mathematization. Horizontal Mathematizatit-:1 :

activity students present a contextual isstres (problems oleverydal' lit'e) in the

i*"g". (synbolsj. While vefiicalrnatltematization is an ircti'it;- stttdents iu cot-

rnathematical rnodels.

3. Developing ret'lection anclinvention activities (re-invention)' Reflection actir .

a stuclent etToft in reviewing the actior-r it has taken to obtain infortnation ab --

accLlrac,v of the actioil so that it can be repaired. while tlte invetttio,t ('.:--'11'-' t-
a(/uLtldlrY Lrl Llru svLrvrr

is un u"iiuity the students in finding tlte ntathernatical fonnllla or way'of resr "

problem in its orvn waY.

4. Teacherssela/easrnentorsstuclentsingainingtheknorl'ledgeartdttleansofstlh'irrgaIEqLIILTJJII

Teachers guide str-rdents in uttclerstanclirrg the cotltertttal issues' doitlg to s'. " '

I Fircultl' of Ech-rcalion- l-lniversitl

310
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1. Creative

roblem is to create a model and how to sorve it, and draw concrusions in problemmhing and fincling concepts / algorithms.

-,il:::;jlnii"lJ"fj::::l:,:::5,1atics rean,ing rbr erernenrary scrroor srudenrs
. il ;:::illJ#l#; ffi 

g #:i::::':: 1.":::,,,, i ",; " 
; ;' ;il;1ilil,T;;j,il! ffi II

-,,:lli:"ffi?ilTJi*y"?:T:::--yi;;#ilil:fi "il:ff lill,il,li;xll!;1331
:.1lil1l'JJ,il;,'i:JIil*T:::i'::."iil;'#;f ,;:.;;ffi :[t",:#ii,'Jill;

. 
j' 

l'j il", i " if"T: i: :*::,',: :l s' 
; ; #;:; ff ffilii'J; : :::ffJ ;li" : : f.ll

-';tional operations.

..ii (2005), the irnplementari ;";;",*,;ll

,|t;,:jl?,.Jjiil. . 
*:,,,j,"^l,X:lof RMu on the chara*er of rhe student based

.' H;;; I I;,i:' "":': : 
j.': 1i:: : 

* ;,; ;;,; ;; il:";TJ:;jffi' n'H xi,:: iffi1
;, i: iTTl,; "l1lJ, :1, H : :1, : f::] :ffi i' 

"i 
o'' l,X ! o" : I T: Tj XI ffi ?:fi :.1; :

- , :)., : l\. 
o"n""e. ancl act (Researcrr una o"u"r Jj,#; ffi: e:,,]I:,, ffi:]:'"",,l"?T ff ;ua)'a.

B. METHOD
This study used quaritative methocrs. According Moreong (20r0), as a quaritati'c-ethodology as the research is prodLrce descriptive Jata in ,tr"-ri., of words * ritten or::Lrken of the peopre and behaviors thatcan be observed. rn".ru,t"rts behalior wererserved to resolve an ongoing issue as realistic mathematic. i"u.nirg in a r rrrietv of;alistic character studies ri.rrl"a o, .."r,ir", independent, dernocratic, and ci, iositv.The qualitative methocrs are carried o,t.through four steps: r. Data core rion. r.lresentatio, of data.3. Data r"ar"tior, ora +. c*-.rr.i"r. oj'o were coilectc trorr a' ariety of research on RME. u,,,1 pr"r",rt"a in tt.," tb.rn of na,ruiiu" rna image. rcl rhe;:lassified accorcling to their ne"ds, and rrnar concrusions drarv..

C. RESULTSAND DISCUSSION

*;J,,li:,1;i#:::,i:i::::::"::r.o|ea thlousl rearistic mathemarics rc.a,ni,rs

;:".Tffi ,':1",1ff l"::"lnr::::11i#y:';#:1,'j::T,Tl;:'#::;,;lJ'H;i:#:ili1:;:lf,::1'-:r*:3Jl*tr:i;.""1*',r::liff :iH,::l',il.-"Ji;l
i:1,ffi *lit::i:1ff $:,:il*::lJ1i:::::r"JJtJffi 

';Bffi :iilli::hi
ln:"ffi l.?#,:"j';::T:::a:T::*"li:::r.,yffi i"J.l:[x1H*il::::i:
lT:'Lql.i:ll:T;.il:"i,-T:*,"j-Ti:;;#;;,:;J;ffi :::'li,[::f n:";"""i'"",1
* ; 

j',., ".'ry* 
arvak en ed rrom p, 

"; 
; ll ;; ; .##;i T, ffi5;l1 il ffi :::: l1,ff :,,,J l:

;U3.T:::"T":".TT:i:j],:lT theor.r, of realistic mathematics. rhe essenc,.: i,f
lHff *LTi,:HltT:::*::::i*L:;";:tir:ffi ii:itfi "I[,:,;,ffi ":fi x"JIT,[,xi:XH'i']j,i::T::j::::*:l:l"j j+F::PlH:i::Jiii;;il;il
ilff 

"1 

|iL"Y : iT" :ll ii,l1: q 
" "' " 

* # ; il* ; 
" 
ii: ilffi 

"ru :'i; 

"'i;l;'ll, 

I

i:"Hi:-:::i,::::'"'1,:::11 l'Y:J;;;d:';;Ji:,],lTfr:.::,1,H';::1,,H:::::rr,L,vrrwuEU rL,Surve a probletr. l.he realistilcantrng eltcoul-agcs students to llnd r-h"i,. cinventio, r."-i,..,;.r;^-., )wn wa)" [o solve a problerrrinvention (re-invention ).
by'conducting

nratics

3tl

)
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The event u,as at the start of the activity horizotrtal mathettlatization to veni'i

mathenratization. Horizontal nrathernatization is a mathenratical activity ft'orl ni:'-

fbrrnal rnathernatics (real lifc) to tfte fbrmal mathetnatics (sVmbol)' While verli';

rnathentatizaticrtl is ttrathernatic activities in using the lar'r's olmathematics'

The lrorizontal ntathernatic activities require stlldellt's creativity in changir'-

iu real life problelns into a Inodel. The Irodel can be shaped figures' tabi"

or other s;-rnbols. While matltematization vertical activities require student:

creativ'it1, in solve a mathenlatical rroclel to obtairl the con'ect resolutio:

The str.rdent creativity rvas der.r'tonstrated by the cliversity of str-rdents in rnaking mode.'

of the nets following a tr.tbe (Kestttnar'r'ati- 2010):

Figure 1 Model of tube

For 4 days in a row, Andy was able to read the book as much as 32 pages per dai

Horv many pages of books read durir-rg the four-day Andi (Haji, 2005).

a. 32x4:4+ 4+4+4+4+ 4+ 4+ 4+4+4+4+4+ 4+ 4+4+ 4+4+4+ 4+ 4+ 4+ 4+ 4+ 4+ 4+ 4

+4+4+4+4+4+4: 128

b. 32x4 : 32+32+32+32 : 128

c. j2x4 : 30+30+30+30+2+2+2+2 : 128

Treffers ( 1990) find rvays children presented the fbllowing results 6 +1 6 +1 : 6 -5
+ 1. or 6 +l :5 - 5 + 1 +2 (Garnbar 2).

Figr"rr 2 sixt plus sevellt
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2. Independently

:::i::::".1T,:":..:l:l: :w,, wa), ro solve a problem br indepenclenln,. .r.he

i;l",n:i::: :':j::-T,:Y:lri"l: -:"11,'iy 
the probrern'i"' 

',',,* 
#;;l;""":;:li ,l'::

Y,:);l:f*" 
to undersrarct problerr. .."u]" a nr.clel for rhc p,,,trt.,il'rl,.i':i...l'.jl]i,:';:J

solution.

18 jam + 90 rnenit
lBjarn : I8 x 60 rnenit : l0g0 rnenit
So 1080 + 90 : I 170 menit

3. Democratic
The problern solving way is clone in a democratic rnanner-. Each strrc-lert has tht,fl'eedom to communicate mathematical icleas throLrgh interactivity. wijaya (2012)arsuecithat interactivity in realistic mathematic, t"o,-rriig .r, i,iri'ihe studenrs chara*erActivities interactivity occurs when the students dJvarietl, rolutiu, solvin_e a problenris discussed in a democratic way in cletennining the right way.
Freudenthal (1973) have shown that childlen a.r)"rop 7'r".1u"n.. of numbers irra democratic context presentecl through age 2 brothers r,vho Andi and Diyah. Ancl;is sevent year ord Andi said to his brfther (Diyah) u,ho rvas 2 rears order. .,when

rvas 9 years ord, you're ll years ord. when I r,r.,as il years ord, y,oLr,re r3 years: .......Another context in cletermining the number befbre,.,umb". t5.'ihere are stude,ts u,h,,say the number 8' Another student said the number 13. others sav nr-rmber 2. van dei:Brink (1974). r-rsing the nutnber line to instill the concept of acidition and subtractio,.

]1"-J"-"tratically 
in deterrnining solving a problem is indicated in the fbllouing

The independence of str-rdents itt detenn in in-r a rneans olso ll. ing a problem is i,d icatedby the following case. Ter Heege (1983) and Streeflanci (l9gg). has been rhe cause of.,*t:::"':..*":*i11.:l 
lrerrselves 

cr.eare good alternative sorLrtiorr procectures.

T.:fl.:yl: ,n,l ch,dren 
"un 

,p'o,tu;;;;,; ;;":;;"J",in' j'''ll,],'.,. 
",infonnal strategies to get rhe basic facts oiadditiion and subtraction (Groenervegen andGravemeijer, 1988).

Realistic mathernatics learning puts students in a position qrite dif1-erent fi-onrthe traditional educatio,ral app.oa.}, tt.,ut stuclents sliould be rnore irdependent.A tailor can finish a piece of shirt for 6.5 hours. If he receives an order 3 pieces of shirts.how many minutes, the tirr-re it takes to comprete that orcier (Larnber-tus, 2010),1The student answer A: 6,5 jm + 6,5 jrn + 6,5j,
The student answer B: 6 jam + 30 menit

6 jam -r i0 menit
6 jam * 30 menir

lf|t:.\]:*l -*:' 
10, buah bola vaitLr i bLrarr bora beru,arrra nrerarr darr 7 bLrahffi#riJ#llqekali ner.,rornhil.- /(',,^:,-^-- .n, n \-sekali pengambilan (SLrgiman. 20 l 0t:?

An urn contains l0 balls is 3 red balis and 7.,lhite balls.
and the biggest oppoftunitl,rvith one decision (Sucimarr.

Which ball has the srrallesr
2010)'l
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Shg: MenLtrllt saya peluang teranbil bola tnerah v:ll-i]:::::ll,:ll3l,i:]*";:[
i;;#l;;;, ;'ffi bol Jrn erah. sedan gkan oun g'"':b"=ur adalah te.arn b i lnva bo l a

priiih" karena terdapat 7 bLrah bola pLrtih"

il, -: i iiil-'il,#il; il;H l. J t ", dlu,::n,*u: 
f :1 L,ll: T:"j' ::Jll: T,1i:'

iil-b.r.,'*,;i;;;;;rii, Jr"r,irg a rvhite ball. because.there,are ,]",1': 
?:],:

TRF: It seelns not thaf easy. b"carse the number of balls in eaclr container are llot

the sarne.

Shg. Arrd then r'rlrat? , :-..^ ^.
Bud: Perhaps lve could n-rimic the way to answer the previous questlotl'

oooGOSS

Figure 3 Balls

TheAli hasRp. 10.000.-Ittakestwodifferentobjectsfortl-repurposeof 
studlin;

mathematics. Any item to be purchased by the Ali is (Haji'-2005)'

Sisr,va A : Beli 1 buah pulpen 
'"hu'gu 

np' i'OOO'- dan 1 buah buku tulis seharga Rp

7.000.-

: Benaq bagusl Ada Yang lain?

: Saya Pakl Beli 1 buah ,iup 
'"hutgu 

Rp' 5'000'- dan I buah penggaris seharg:

Rp. 5.000.-
: Betrar. bagus! Ada Yang lain'l

A: Buy 1 piece petrs is Rp' 3,000' - and otre of the books

Teacher: Yes' great! AnYone else?

Student B: I, sirl tsuy I map is Rp' 5'000' - And 1 ruler is Rp'

"l'eacher: Yes, great! AnYone else?

-1. CuriositY'
The contextual problems is presentecl bv the teacher through t:"liui: 

T"l1::1:-','
,. 

",r,' 
r *n ";il; ;-, t ;;;;il g' and pro' oke a sen se lf cu r i 

3 
s itr 

.1']: i:1T:-t:.:" :.* :,'.
r1il:ff':::::::;t,#;;,;;ilil''ar"g the probrem' horv trre :"nr'T"'^'' 

a,d 
ir :-^ rl^-, J]^-,f 

^i 
:Sttl0enls scllStr ul L'Ltr tvJrU rrr qrrsvr e!e"----o '

final senlement. Activitiei that demonstrate curiosity is expressed in th;'::":]-:

(ittru
Sisu'a B

(- i Lrru

Stitdent
Rp.

3 (r8
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G: Oh 1t
KS: 4 m,
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extel'l

G:Ohrt
KS: Oh.

Obse
shape oi
formed':
a. Hou i

b. Hoir r

Studt
Mr:h,

shor,r n a:

Iong edg

ribs len:
the plur
Muhsin

StLl,

side: I -'

sides o;

fersistent ef1oft in understanding and to solve problems, asking questions and expresstr'

an opinion to his friends and teachers'

Str-rclent curiosity in detern-rining two nut-nbers rvhere the relationship to the nr -

nuntbers are known. As the following case. Given two different numbers is 12 and -:

times the larger number equal to 9 times the smaller number' what are those numbe:'

(Puru'anto. ZOI Olf Answer the fbllorving students:

A-b- l2
18-b= i2
ia:9b
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:ir bola merah.
-lnrbilnva bol:

i-t:e the|e are -:- uhite balls.
rtainer are noI

Il.

re of studying

' seharga Rp.

garis seharga

Rp. 7,000. -

mathematics
to complete.
rent, and the
re fom of a
d expressing

r to the two
is 12 and 3

rse numbers

3(lB):e(6)
)+ -- 5_l

So the nurnbers a and b are i g & 6.
Pak Somat rectan-Qttlar shapecl coirrlrarcl uith a wiclth of 6 rn. I-hroughoLrt the 2 rrhe planted grass Japan- 4 nr hc ptantea u,ith paper lloq,ers ard the rest xnr he madepond' while Mr' Tamos shaped rectangle ruiih a rvidth of 4 m.'lhror-rghout the 2 rnhe planted grass Japan. 6 ltt he plantecl u'ith flou,ers and the rest of'his paper he rrraclepond yrn' Can vorr detetrnine *'ho is the,ost varcl rvide (Hasratuddin.20l0)

G: Who coufiyard rvider?
KS: Mr. Somat
G: Oh yeah? Horv much rvicler Mr. Sornat yard?
KS: 4 meters
G: Horv did you knou,?
KS: SpacioLrs yard Mr' Somal 72 rneters. spaciors yard Mr Tam.s 76 meters. So rnoreextensive grounds Mr. Sonrat 4 rreters- rvrrich is 76 metels _ 72 rneters. sir.G: Oh yeah? How had exrensive grounrls Mr. Somat?
KS: Oh, yes, sir. Wrong. Broader Tarnos pack yard, 4 yards.

observe cake box berorv. Make a moder ot:tt," offilw,.ir" dou,n the number andshape of the field, the number and rength of ribs, the riumber of venices, and the anglesformed by rhe ribs (Saragih. 201 I ).
a. How large is llre lamily rnolller Herrrrv?
b. How much does it costto bLry a rLrg ntother Henny trvo spaces?

Students solve it hy Lrsing a ruodei-of the lbrn of:i,nog"r.
MLrhsin want to r.nake a crone brother,nr.osqLre dorne shape macre of prvrvood asshorvn above' To rnake it look like real. Muhsin rnake the size of the artificial clome rvithlong edges together rvhich is r5 crn. At lrorne crepot Muhs;,-, g.t 

", rectangurar prywoodribs length 30 cm' Discuss ivith loLrr tiie,ds to address ttr"-totto*irg issues. check ifthe plyrvood is enough to rrake ihe ci,ban? Ho*,,mar1.pieces of pryr,vood are neededMuhsin? Detennine the size ancl shape and cut (Nr_rrs1.,antsi. 2010)?

,id.:t|i":;r:lTir:'ff,Yes.5 
pieces o1'ptyuood..t equilateral shape ancr size lpersegi

s i d e s o f 3 0 c m, i n ; ffi 
,":ffi 

[T ffi lli.T ::i ,o,1 il il]]ll iX,l;ijili il:.l,T#,,:l r: r,

[:igLrre 4 Rectan-qular
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Dr. wizard has fbund a group of tl.tonsters u'ho live in a dark cave it.t South Arnerica'

Ile has ccl.r,ted r"n.",., lror-rrters. a,d there are eight t-i,gers on each monster. If

tltereare(bLrrlrngersotleachhandrlonster.monsterhatldrvhathefbund?

Focus ou lnodeI the general soltttiott cattsed hinr to overlook a sinlple solution: fi'ottt

the number of fingers. 1Lu conclLrde that thcre al'e tw ice as nlanv liands of rlonsters'

the,2 x 7: l4 hancl rnonster (Shalin in Creeno. 1987). Treff-ers. De Moor and Feijs

(1989)liststlrefollolr,ir-rg"*",',.,pl.,fortheclivision26_4:26passerrgerslradtobe
transported by car. Each car call carry/'1 passengers' How.mally cars u'ill be needed'

D. CONCLUSION . t -1 ...1^ ^'o
The realistic rnathematics learning can develop character of stltdents who are

creative. independent. democratic. and curiositl'. Creative in a variety of lvays to settle

aproblern.Independentinsolvingtheproblerlinhisorvnlr,ay.Democraticconvel
mathematical ideas thror-rgl-r discus=sion. Curiosity grelv by providing contextual issues

that challenge.
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