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Abstrace: Mathematival ProMem-solving is saught fo improve students’ high-arder
thinking skills, A Mewrisne profdemi-seldmg oeategy I8 doed to Sad diTerenr Probilen-
sodving. Thix research tv tor 1) deseribe e stadenr’s Profdem-solving abilied prafile in
Jimeting she partern af algebra solving throwph e "HNEALT (fdentify Define Explore Acr
Lawaly Berek) spraregy by developing Lavson s Problem-solving pattern, 21 measuring the
extent af the pattern can be fermed By aming ™ TREAL", Finding paterns is pard of te
Siesr benristle siraregy. The research method wied & gualiiotive approac with descriptive
analyviis, Problems conveved he studenis are dese in pairs of ma people, win e
vewrsideranion tu more dizcicston opportonies with felends poke 5 pozsifbde o ger
mwe e fTve eaddestiooring ai Larsem pads 0. The resulin showed thar: 1) prafile
Frotleme-selving abiliny fowmd patrern with "TOEAL" sraregy froo siudent gor vesull thar
Srom proddem glven o 20 stwlent groag con elp sodve algelra Peoblem-selving ! 2} vhere
are fonr kings of Protlem-salving patterns conssing of 3 Lorson mede! Profem-solving
putterns and one Problan-solving pattern ioing peometey Segueics panter.

Keyword: Protdem-solving Patfern, feunstic, “WEREAL ™ Sategy

Abhstrak: Pemecuhan misalah matenatika diajorkon untuk meningkatkan kemumpuon
pemikiran tingkat tingel mahasiswn. Strategi pemecohan masalah heodstic digunakan
uptuk  mepemukan  pemecabon masalab vang  berbeds,  Penelitian ini untuk: 1)
menggumbarkun profil kemampuan pemecohan masalah mahasiswa dalam menemukon
pola persecahan aljabas melalul swrategi “IDEALY {ldentify Define Explore Act Look
buck} dengin mengembangken pola pemecohan masalah  Larson, 1) mengukuor
sejaihmans pola yang dapat dibeptuk  owmbasiswa dengan menggunakan  strateg
“IDEAL". Mencmukan Pola merupakan bogion dari strdegi heunstik yang pertaima,
Metnde penclitiannys mengounakan pendekatan kualicatil dengan  analisis deskriprif.
Musalah vang disompukon kepado mohasiswn dikerjakan secura berpasungan dua orang.,
dengan  pertimbangan bahwa  semokin banvak  peluang  diskusi  dengan  teman
memungkinkan unk mendapatkan persecaban masalah lebih dai lima seperti vang
disompuifun Larson, Hasil peneliian menunjukkon bobwa: 1) prodil  kemampuan
pemecalan musakah mememikan pola deogan stategi “IDEAL” dan oabasiswa
diperaleh hasil bahwa duri masalah yung diberikun kepada 20 kelompok mohasiswa dopat
membaniy menyebesaikan pemecahan masalah aljabar: 20 werdapal emipal macam pola
pemecihan masalah vong terdin dari 3 polo pemecuhon masaloh model Lorson dan satu
pola pemecahun masiloh dengan menggounakan pof borizan peometri.

Kafg Kunci: Pola pemecahan mozalah, Heunstk, Strabegn “IDEAL™
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INTRODUCTION

Mathematicnl Problem-solving becomes
part of mathematics learning, Problem-
solving regquires high thinking. Each subgect
has a "problem” and s selving goal o e
achieved, to achieve ®s goul of thought
{Bowrkhart, 200008

In mathemuatics, especialiv in algebra, =
inseparnble from the ]:ﬂrl:blcrn1hu1 must be
sofved and searched soluthon, Good Profblem-
sobving identifies what the problerm is, what
the bonlenzck is, and what solutions make b
possible to solve it Good problem solvers
have at least one selutkon of some existing
sofutions.  {Bookhart, 2000} For g
problem solvers on complex problems can
priceitize  and  evaluae  the  relaive
effectiveness of different soluthn strategics
iMarzano et al., 1993 in Bookhart, 2000}
(e of the different solution strategics is o
use o hewristc sirategy.

Heuristics 15 a way of solving problems
in some areas of mathemotics, engineering
arl informatics, ameng others, heuristics @
well ax  solving  optimization  problems
(RKusumadewi, 2003}, heunstics s alko a
miethod in finding the shomest route n the
stuady af information techinkogy
(Mutakhimeh, 2007, heoristk also wsed m
evaluntion in computer apphcations {Saviir,
20015), Heunstics wsed by engineers  ansd
scienmats in solving design-tvpe problems ane
n-algordhmic empirscal tricks and tooks
{Sickafus, 200y, The application of heuristic
steategies For mathematics studees has oot
been widely developed

According to Larson (19831, a strfegy

or tctc n Poblemsslving 15 called
heunistic,  Hewristics  of  muothematical
Problem-solving  are twelve  solving
:m:!gi:e::‘.

1. Search for Patiern

2. Diaw a Figuie

3. Formmlating an cquivalent problem
4. Modify the problem

. Choosing effective nedation
. Expleit symmetry

. Divide inup cazes

- Waork backwand

. Argue by contradiction
M1.Check for panity

11 .Consider extreme cose

12 Generulize

The workings of Bransford and Stein’s
Problen-aalving (1984, m Bookhan, 2000)
classifies info five phases called ‘IDEAL

1 Salver”, beg
Identify the problem
Define and represent the problem
Explore possible strvtegics
Act on the strafegics
Look back and evalume the effects of
VOLE slivities
Lagson { 1983 writes severa] sobutions o
algebraic problems using the first hewristic
strafegy of fnding patterns. There are five
pititerns of Problem-solving in delermming
the subscts of a given =et, In this stady, the
mathematicel problems studied wene focused
on  algebra  materials. for sisth-semesier
sudents {6). Based on Paget's theory, the
ape of students aboat 17T vears and abeve fall
e b category of formal thinking. meaning
that copnitive studentz have been able o
think high level, Thus the =studenti s
theoretically copable of wusing Problem-
solving stmmtepies more than one way in
different ways.

Student troubleshooting performance 1o
muath is ofien bad. The findings show tha
sludents il pebruic problem-selving
performince has no correlation with the types
of copnitive {deep and shallow) sirategies
(Bayuwia und Tarmiz, 200000, In this research,
# owill be mken imo  consideration in
determining the object 1o be sudied.

The focus of this sudy is on the ability
L use heuristic steategies in the first way that
= "moking psiterns” in atgebra Probiem-
solving.
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Sttement  of
tollows:

1. Whar is the profile of Problem-solving
skills of Mathematics Education Study
stindent of [KIP PGRD Bojoneooss i
fincing puttern through "IDEAL" strudegy
by developing Larson  Problem-solving
pattern!

2. How far o patiern that can be formed by
students of bMathematics Education Study
Program IKIP PGERI Bojoneporo using the
"IDEAL" stranegy?

the problems oare as

RESEARCH METHOD

The ressarch method  wsed  with
qualiiptive. Qualitotive methods ore used b
migasure the ability w find the Problem-

Jamarti, Dvvelogrrent OF Liarmon S, o9

inalyee the exbent and how many patiems
students can shope on Problem-solving with
the “IDEAL" sirategy

As this pescarch develops an existing
probiem, the poposed  Problem-solving
msimment focuses one problem on the set of
numbers ndopted from Lorson (1983}, Then
the imstnament is done by esch group of two
students, with consideration i order fo find
e different Problem-sol ving patberns P
Larson's gettberment. Students are divided indo
mundlom groups without losking ol cognitive
abilities,

Asseszment of Pmoblem-solving patterns
= nsed IDEAL stivegy with five components
m formulfpted indicators s bellows with
Level! Course: Stodent' Algebra; highlighes:

solving pattem comectly with a descriptive The set; semesier: N Odd: Time
fesl And qualitive methods ae used to Allocation: 120 minutes.
Table I: Lottice Instruments
Mumber of Indicasers Mensured Inifcnnor
meslion
i Given an olgebrate guestion of swhrets that con be formed iPsl), (Ps2),
from o finite set n, with n members of the set of notive
nmbers, Sudends con undersiand  the problem,  plan :ﬂ::‘:ﬁ:::‘
Problem-solving, cary oul Problem-solving planning, re- Bt
cromine Problem-solving. and answer problzm inthe form (P71, (PS8),
of patsem (patiem| (P59}, (P51
c. write down ihe steps that will be used @
Capability  Indicawors  Find  Panerns  in solve it {P53)
Problem-solving  Algebra  with  IDEAL 2, Define  {describe) and  descrbe the
Strofegy (). problem, including abifity:
The ubitity 1o measure on finding patterns m a. explains by makimg o symbol or a
troubleshooting is: mathematical model of o problem

. Identify problems 1o be solved, including

abiliny:

a. expresaing the questesn o terms of
language and subject  comncepr  of
miathematical problens 1w be solved
{P51}

b, express by writing down what is known
and what 15 asked correctly and clenrly
(P52}

situation (P54)
b creme an image framework of  Sow
framewark of the probbem (P56
. lovestigate  possible  strmegies  for
problem-solving planning. meluding the
ability to:
a. choose o stmtepy for solving algebmic
meslels or problems {P5T)
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h. implemeni =iriegies o solve algebn
problems sipnificantiy (FS7)

4. Perform a problem-solving
strtegy by wrting the way 1o be
dore (PAR)

5. Reviewmg and evalvating the effects of
activity by following cupabilities:
u, descnbe  wccondling o the  original
problem (P54,
b imerpieting the results correctly (PS 100,
RESULTS AND DISCUSSLON

The test was done ina group consisting
of  two randomly  selected  sthadents,
Conducizd it groups with consideration in
allow o bring up many differemt wavs or
solutions fooan thie five ways that Lavson
delivered. Students are given the freedom of
discussion to bind solutions to Problem-
solving, but still under the supervision of
lecturers. From the problem-sobving  data
provided for 120 minutes W 20 groups of
sudents obained the following resulis

Tuble 2: Profile of Problem-sofving Patterns with "IDEAL" Srategy

Group Solution  Solution  Solution  Solution  Solotion  Other Total

2 3

—

4 5 Solution

b

¥

===

¥

e e e b =

17.

18,

-
=
T I=simisImI==I=I=si=s==I==sisi==

14,

20

=

HHIHIJHEHMHMMH;MIMHMHMM'EH

Total n 3 ]

glizlzlsl=|zi=sl=|=s ===z == |=|=|=]=

Mode: Solutbens | throagh 5 are Larson's selutbons

From the resulis in table 2 above,. based
ont nbservations during the ongoing Problem-
solving  occurs Conmnunicathon e
discussion  in each  group ke  place
optimally, OF the 20 groups working on ihe
problem alter the anulysis it was found that o
mndomly selected group of studenis wos whle

i perform e Problem-solving solutions
using ene, and solution 2 wing the sequence
concept in finding the mumber of subsels of o
elements. |9 odher groups can only one
spdution 2 only, From ong group of stodents
who have other solutions 3 groups then
mierviewesd and stated that obamed from the




sofution Mzell by ving to pattern the lioe

Amd 2 groups of students who had no other

amswers were merviewed claimed thar they

wonld ot think of an wnpaccedented solution.
The resubts showed thar

a. the  stodents’  Probem-solving skills
pridile im finding potterns  through  the
"IDEAL" strategy can help facilitate the
solving of algebmic problems, illustroded
by 20 groups of sndents capable of
performing pwo solutbons:

b. the number of Problem-salving puatterns
thut the student can construct 15 the result
thit 20 growps work on solutions . 3
groups work on sofution 2, 1% groups
wirk on solution 4, and 3 proups work on
other solutions;

o 1 group has 4 ivpes of solutions {soluton
I, solution 2, soluticn 4, and other
solutions).  other  solutions  have  not
fulfilbed the correct solution 1o the wiong
sofution:

d, 3 groups have 3 tvpex of solutions
camsisting of
1} 1 group has solution 1, solutén 2, and

solution 4;

2) 1 geowp has soluton 1) solotion 4. and
other solutbon bt wiong:

A1 1 grovp has selution 1, solatken 2, ancd
ather cormect solutions {other soluiions
e made by tmding through iribe
SECHTRICIC SECuence ).

So there ae 3 student sobutions that ave the

same a5 Laron's solutben and 3 other

sofutiomns  are nol the same as  Lason's
sofution but two odber solutions are wiong

and | other solution & true. Thus there s

cnly one wdditional - selution from Larson's

soluton that is in the form of geomeiry

sequence pattern 6 follows fgune 1.

Jamarii, Dvveioprrent OF Lo S

Figura | Student's answer

Disenssion

When studentz encounter math problems
using the "IDEAL" stoges, the steps am
diregted towards buikling v =oluticn in the
way thal studenis have. Yer again if the
solution  sbrafepy s e presended  nwde
specifically it will have difficulty w direct
giudents’ thinking i finding solutions 1o
solving i, Finding patterns m Problem-
salving is o workuround that helps moke
finding sobutions easter, =ince it will involve
smaller and simpler pombers, especially on
algebwaic issues will be more helplful in
finding solutions. As in Anderson's (2012}
sudy  mvolving  muBivariate  patierns
combhmed with the Hidden Markov Model
algorithm to trace thinking when solving
complex probbems and olgebm problems.

Finding patierns i Problem-solving lies
in finding the rules of the patiem (Oron,
2006} The mles of the patbern  reguine
visualizatiom ability. g0 that it will find an
cmily undessiond steategy. the parbern can be

o paiiern of  peomelric  sequences  or
peometnic sfruciures, @ 0 Wilkie and
Clarkes  12006&)  research  that  through

visualizing the same geometric stectore with
cuplicit generalizations as equations different
and egual symbols can have implications in
the teaching of functional thinking in alzehaa
m secondary schools,

In lepwming mathematics us o supporer
of peychology, the patkern is one of the
foundations, all of the universe depends on
the patiern an understanding many things
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{Uhiton, 2006), The vsetulness of patlems m
life s m the study of collaborative work
ratterns of 133 panbcipants from aniversiay-
level courses designed w develop Problem-
solving skills that can be done (Wismath,
Shelly L. Oy, Douwg; 2015). For many
adultz, if the structure can not become clear
amd signiticunt, then the mle of the pattemn
will lead to o thomough understanding of the
petiern and its relatienship {Oon, 2006,

Finding patterns s the first heuristic
solution.  hewnstics  are  anope  than  one
sofution  and  mequire  divergent  thinkimg
{Cirton, 2006), The process of mathemotics s
a  hewrisne  teocher  hecasse . with o
mthematical process i can explore o nch
pooblem by completing a sk, analyzing
cxamples of smdent work, designing key
solutions, and medifving  tasks {Meagher,
Edwards, Oxgun-koca; 20013,

Sofme research on heuristies relaed
Problem-sofving includes research on the use
of heunstics to show the value of visool-
spatiol representation and heuriste Prohlem-
sobving of mathematical words in high school
iKbby,  Elizabeih & Rogowsky, Beth;
20 1éy: grovps subjected to sciemific heuristic
miethods are beter than those given direct
instraction on the topic of Algebra (Calucag,
Ling 8, 2016k by tmansforming student
heuristics us @ strategy for Problem-solving
1o find solmtions o Problem-solving schemes
{Kokchu, Berman, Abraham  and  ©Moose,
Michacl, 2003} the uwse of hearistic strategies
can provide insroction on Problem-solving
=0 HES o ETpTYe shdent
ouicomes. performince  in mathematical
Problem-sofving { Kusdinur, Uus, 2006
n Problem-solving
For  problems  that  reguine  high-oedes
thinking, the eolutton soategy @5 oot
Immediately apparent. Problems thar require
high-level thinking are nonreuling  ssies
{ Boskhirt, 200108

The dypes of problems according o
Bookhart (200000 are grouped mio bvo, e
a. Types of numured and  unstuctured

issues. The mone deciions that ane open

to stodents, the less  strociared  the

problem. a

Unstructured is=ues are more typical of

renl-life problems. A highly structured

pr:li‘nm illows teachers o better comirol
the content of swdent work, Teachers
can use different pypes of structures, bat
they must eoegnise the type of problem
they are wsing ond make sume the
problem  requires specific  probfem-
sobving skills thit they want o value

h. npcni:ndml problem

Problems in each circuir are identeeal

except for endpoinis. One group of

stdents  has  conventional  divections:

"Find x, where 1 is a certain n.ulm‘

siee, The instructions for another group

of students mead: "Find all unknown
angles.” Aymes calls this "free-purpose”
isspz, bt it means “purpose” m the
semse of “one needed answer” o the
prablem.  Teachers will  eall  this

"unstructured”  problem and  will say

they have an understanding of swdent

learming goals pned use a geometry paint
of view,

MeClvmer and  Knooles {1992, o
Rookharr, 200100 n'lscn'e that  swdems
without skills know what is relevant and what
does not @it the task rather than learn from it
Two of these coping mechanisms  involve
students whe produce whit MeClymer and
Knole call "hlobs" or "shapes. A clod is a
eollection of ggformation that is sheveled
without the Jogic or basic  explanstion,
Smdents can oollect da, reproduce 4 1o of
mformation with linle or oo though.

To solve high-level math  problems
reduires o swategy that B oned imrmediae ly
apparent. and vsuofly net a moutime problem
(Brookhar, 20004, Non-routme  problems




such  as  storees, phenomena or  evenis,
illustrations. of mages or puzeles, Such
pooblems are called mathematical problems
Because they contain a mathematical concept
{Liclinikah, 2012}

The ahility to solve poblems = very

important, NTUM (Romberg, 19494 2EE),

emphasizes tha problem-solving skills as
impartant aspect of making studenis become
skilled in salving mathematical problems.
Algebraic problems were written by
Larson (19937 shout the Problem-solving
pattern of the following problem: prove that

Jamarii, Dvveioprrent OF Lo o, 03

the set m (different) elemenis have the same

2n subseds.

a, H:w; many sibsets can be formed from a
sel of n ohjecisT

b Prove or disprove: A set with nelements
has 2" subeets!

From this  problem, Lorson {1993,
writes  the five putterns presemted. Prve
patterns of solutions sdopded from Larson see
tabife | below,

Eﬂu.thn 1. We begin by cxaminimg what

when the ser eontaims O, 1, 2, 3
elements; the results wre shown in the
following tuble,

Table &: Sokution |

Elements Mumber of
A of § Subscts of S subseis of §
0 none 2 1
1 = Q. {=} 2
2 Xy Xy E.{Id',{-lg!u [ xy, x3) 4
a Xye K3 Xy n'l{-‘!il- I-I:]-l:l--t]h 8
E {23} (225}, {2y, 29)0 [ 2y Xy, %5])

O purpose in comstracting this table is no
qutly 1o verily the result, bat also o ook for
atterns that nEu suggest bow o proceed
in the general case. Thus, we aim 1o be as
systemutic as possible, In this case, notice
when n = 3, we have listed first the subsets
of {x;. x;} and then. in the second lme, each
of these subsets augmented by the elemem
xy. This i the key ides that allows us o
procesd to higher values of n. For example.
when n = 4 the subsets. of § =
[xy, 22,57, x,) are the eight subsets of
fxy, 2:.%y) (shown m the table) topether
with the eipht formed by adjoming x, to
each of these These sixteen subsets
comstitue the  entine collection of
possibilities: thus, a set with 4 elements has
B] (=16} subsets,

Solufion 2. Another wuy Lo present the iden
af the kst salution & 0 argue as folkows,
For each n, let A, denote the number of
{different) subsets of a set with n {different}

elenwents, Les 5 be a set with n + |
clerpents, and designate one of its elements
v x. Thene is 4 one-in-one comrespondence
between those subsets of 5 which do ne
enmdaim & and those subsets thit do comtin
% (mamely, a subset T of the fommer type
correspends 0 T U [x})h The former types
are all subsets of § - {x}, a ser with a
elements, and therefore, it must be the case
thit
A4y = LAy

This recurrence relaton, e for o =
0,123, combined with the fact that A, =
1, implies that A, = 2" (A, = 24,1 =
B = - = 274 = 27)

Solofion 3, Another  svstemitic
enumeration of sabsets can be carried oot
v constructing a “troc”. For the casen= 3
and § = {abec}, the tee is as shown below:
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ey iy
L=

e e
= &

Figure 2 Solutien 3
Each branch of the mes comesponds o oo
distiner subset of 5 {the bar over the e
of the element means that # s not inciuded
i thiz sed corresponding to that branch). The
tree @5 constrocted  in three  stapes,
corresponding ke the three clements of 5,
Each element of 5 leads 1o twao possibiliies;

gither it 15 in the subset or it is not, and
these choices are mepresented by bwo
beanches. As each clerent B considered.,
the aurmbe of branches doalbe.

Thus, e a thiee-clement set, the nunber of
branches 15 2 x 2 x 2 = 8, For an n-elemend
sed the number of broamches is

2RI MWD P
'-.n.-n.r-r—.i_n-r—-r"

Thus, o set with n elementz has 2" subsets.
Solution 4. Suppose we enumerate subseds
meordimg to their size, For example, when
S={ab,c d). the subseis are

Tabel 4: Solution 4

Murmber of Mumber of
vlemen wlbsels
il 1) |
| faf, b} fe], [u} 4
2 i, o), b cd, Lo, a), b, Ab.dd o di [

3 [, b, . [, b, d}, {ac,d], b e d] 4
4 B, ) |

Thiz beginning could prompt the following
argunsent. Let § be oa st with nebements.

Then
Mo, of subsets of 5

n
= Z(Nu. ofsubsets of 5 with k element)
=]

X

jn: fl
( + jﬂ — K. .=k
o x-u(k}x '

gafting x= | and y =1
Solution 5. Ancther systematic beginning
ig illusteated in Table 1.1, which lists the
subsets of § = {x;, x5 2.} To umderstond
the puitern here, natice the correspondence
of subscripds in the lefimost column and the

E ; I OCCUITENCE
=T
The finul =tep in this chain of equalities
fol I s from the bimominl theorem,
Table 2
Subsel Triple Binary Sumber Decimal Number
& (00,00 0 ]
{#'1]' [ﬂ.ﬂ,l} ! I
{x;] (0,100 10 2
fxz x4} (0,1,1) 11 3
{xl (1,0.0) 104 4
{2, 23] (1,01} 101 5
ESTES (1,10} 110 f
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[y o ag) (1,1.1)

111 T

Eu understard the puttern here, consider the
suhscripd comespondence in the 1c!m
column and it occurrence of 1's i the
second column of miples. Specificfy, if A
is @ subset of § = {x. 0y, ... x, ] define o,
forim 1.2, .n by

i aEa
A = Lojika aen

Tt s clear that we can now identify a subsel
A of 8§ with {x,,xs, ... 2.} an ntuple of
s md 1's. Conversely, each such n-4uple
will comespond fo o unigpe subset of 5.
Thus, the number of subsets of 5 B equal
the nursber of n-tupbes of 0°5 and 1's. This
lamter se1 B obviosly I one-to-one
correspandence with the set B nonnegative
binwry numbers ess thon 27 cormespomds 1o
exactly enc subsct of S, wnd conversely,
Therefore, it must be the cose that 5 has 2"
subgets.

In this study. with the same problem
from Larson problem, how B the pattern
that can be formed by the sadents of
Mathemabcs Department wsing “[DEAL"
strategy?!

Almost wll problem solvers siart their
analysis by perceiving  the  problem,
-.:m'rin.Elg themselves that the resulis make
senae. This is best done by examining the
most  imimediste apecial case {Bookhart,
200, When this exploration @8 dooe
swstemtically, basie caloaltion skills are o
significomt  predictor of  mothematical
problem =olving across samples (Decker
arel Boberts, 2015)

2. Problem-zolving patierm

The pattem s an imponant problem-
sofving toasl in the workmg order of
algebmic  materigd  numbers  from bwo
perspedtives of justiop since algebra s
considered the key to mathematical lideracy,
{Zevenbergen,  2k:  Omon. 20065

Furthermore, fevenbergen (2004, 234}
explams thot i gepeml leamning wlgebm
thinking is supported theough the work of
mterns  and relatbonships, se thar o
seaching ar the basic bevel has a strong
emphaiis on the panem so that smdents can
prepire algebm thinking. For many peaple,
it is a problem becouse they donot have a
pood starting  algebra, Original  algebrmmic
thinking begins in  the exploration of
patierns and  panems  of nwnbers o
meschookers and the early vears of primary
schumsl

Alpgebruie  thinking  hs  three key
elements vs the some change. This success
mity be one of the most difficult aspects of
muthematical leaming, partly becowse of the
way il ieaches in numbers {(Levenbergen,
2004y
There ase 3 different aspects of the pattern
ey
o, repetifion pattern,

b, growing patterns and

¢, the pattern of numbers (Zevenberpen,

20004 ).

Teachers  should organize a  leaming
euperience  that  progressively  expands
stodents' thinking, it is imponant w allow
time b0 mmprove, explain or expand  the
Euttern beconse there may be other ways o
Ik ot patterns mmagined by eachers when
ohserving students working with patterns =o
@ o peovide a ratiooale and enabling
teachers 0 plan better  teaching
{Zevenbergen, 2004},

Blume and Heckman (2000, in
Fevenbergen 2004} poted that students ame
more likely to be able to comtinue the
patiern ruther than moorporating missing
clermznts. I & wmportant for siodens o
exporience  both lipear pattems 60 ome
directbon  onlyv, as well as the mwo-way
mutern as in the iniial experence of the
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paltern in ten opposie  direcbons
{Zevenbergen. AHEL The pattern activiy
a panern (especially figueal, bur  also
mnerical) and suspect the function-hased
rebatiorships that link variabbes {Fervara and
Simeluir, 2006}

In teaching patterns it is very importund
o locus ono students whoe develop o
linguage thot suits the pattem s thad they
can identify cerain ehements in due patiern,
eg what will be the Gith erm? Repetition
patterns anre wsually  inrodoced in linear
fiorm; Once students get used (o this format,
they can work with o formst  where
repetition mans mare in one direction, The
stidy  of  pablerns  can  offen  imwolve
ponmelrie patierns and panerng meoculioral
prctices such @ quilting, puzzbes, and a0
forth (Fevenbergen, 2004},

The mitial pattern of wock will involve
patierns of  different  cobors  or  shapes.
Expenience wih  pafterns mvolving
stodents:  copy  padterns that  describe
parterns of copyving and extending pottems;
and ereate and ilbusirate a patem. Cognilive
demands pluced on students with increased
activity of this patem, so that the initial
wiork must involve copying patierms and
bankdimps lorge enough o crepte paterns.
The imiinl experience with the patbern
should consist of enly fwo Hems m ope
abribute (Zevenbersen, 2004 ).

Problem-solving by finding patterns is
part of the first beuristee sirategy (Larson,
1983, Sickafus, 204y, The panem of
Problem-sofving con be found by students
more  than ope solution by developing
exizting patterns or with ather concepls fhi
help find Problem-solvimg patterns,

One  form of  hewristic breaking
steategy describes such as climbing a hill by
moviding  a  general  framewosk  for
widerstanding wansformation and providing
insight inte Problem-sofving., The final
solution decreases us o form of part of the

in the process mequires algebraic thinking,
both of which seek mecursive similanties in
phenomenslogy of insight. Patemns also
movide a basis for cady algebraic thinking
Experience by repeating it and growing
pudierns cun develop funchionally. Thmkng
when students stepped mio o simpler single
duta set 1o find the relotionship between
divia set= { Warmren & Cooper, 2006, in Papic,
20073, Warren and Cooper (2006, i Papic,
007 recommend  that the patern is
peesented inoa vanety of different. modes
such ns with achom, music o peometric
shopes. This imcresses the potentinl of the
penerabizateon  pattern as 0 loop unit
regumlless of madel,

Similarly, panemns can be fepresented
and sent in different ways. thus creating the
potential for early alzebraic thinking {Papic.
2007, Greomeme growth pattecns are often
uwsedd w0 primary schools, teaching 15 not
always stmactured o oo way  thut  best
supports  the development of  student=
functional  thinking, peometric growth
putterns are offen used in primary schooks,
teaching s nod always structured 1o ways
that  best suppodt  the  developmient of
students’ functional  thinking {Madowoerth,
212}

3. Problem-salving stratepy with “1DEAL”
a The steps of [DEAL {Bookhar, 2010}
are easy  to femember and usefol for
students and feachers. Sudenis o use
IDEAL steps to selve the problem. And for
teachers, IDEAL anulysis can help focus on
one or more  problem-solving  tasks  for
teaching  snd  pesessment. Teachers  con
teach students how o wentify problems and
nl.].r they  maner. Teachers  can  dlso
specifically  use msessment  tasks  that
require  students o identify  problems
{Boorkhar, 20000

According 1o Bransfond and  Sien
{1964, i Bookbon, 2000} there are five




stupges of “IDEAL" in classitying problem-

=olvimg skills described os follows:

a. ldentify the probbzm o solve
T assess  the abilay of  problem
identification v be solved, it will be
meisured abili _

I} expressing  gquestions | lerms of
language and subject matter concepls
of muthematics to be solved

2} expiess by owriting  down what s
knoowen and what 5 asked correctly and
clearly.

3) write down the steps that will be used
= solve them {Bookhart, 20100
Identifying or defining & problem 15 the
first step to solve it This step is very
sirmitar o “focus on the main guestion or
idea® type of sk assigned. To assess
the identificaton of the problem, point
out the scenano or description of the
proshlem and ask the student 1o idewify
the problem thut needs o be solved. Or
present i staterment thai contains the
proflem wnd  asks o students o psk
quesiions that need o be answered in
order to solve the problem (Bookhart,
Mi140).

. Detine and illuszae the peoblem
Explnin  cun  be  done by using
iflustritions using =symbols, or by using
short sentences or with o picture scheme
that can clarify the problem e be splin
alomg with the solutton in a sketch
image.

c. Investigate possible strategies
Some importond - things 1o consider in
choosing the problem-solving stratregy
pecomling e Hil.uurl 2000k
1} Select some different stregies thit

can be used 1o soboe a peoblem.

2) Prioritize  strabegies  according 1o
selecied criteria for specific issues
(eg mwet effickent, most effective,
beust  expensive. e, before
experimenting with some of these

Jamarti, Dl prrent OF Liarmon S, 07

criteri and  determining  the best
srategy.

Hoow to assess how sisdents describe
some troubleshooting  simategies by
Bookham (2000
1} stie o prohlem: [ 1]

21 have students solve problems in bwo or
ITHATE WIS

3t show the solution wsing drawings,
diagrams, or graphs or;

4} swate the problem of two or  more
acceptabbe swategies for solving them
und;

50 huve stedemts expluin why buth
strfegics are e

d.  Doing sirulegy

In undertaking the sweategy bs o oaly

dermanded  which  refwies  w each

student's  skill  abowur  the  chosen
strategy. Another thing 1o note s the
thoroughness i doing the sraegy.

e, Recheck and evaluate wour activity

nﬁ.-,l;i:-.

You cun pssess how students evaluate

the quality of the soluion in several

ways. One by to ask stdents to pooduce
several  different solutbens.  Another

way s o provide some solutions e e

students and ask them o0 evaluate the

sorlution, IF you' previde solutions to be
eviloped, be sure ke chonge thesr
cormeciness and quality so thar students

can  demonstrate  their  ability o

evitluate. Bookhart (2010

COMNCLLUSION

The conclusions of this smdy are s

fol s,

. Profile of student  Problem-solving
ability  in fnding  paterns  through
"IDEAL® sratesy can help facilicaie
alpebra Problem-solving. depicied from
20 groiaps of studens able w doe 2 Kinds
of selution solving,
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2, There are four patberns of Problem-
solving that ‘studemiz can torm  three
tvpes of paterns similar 1o Larson's
solution pattermn on the 151, 2nd. duh. and
one other soluotion in the form of
Eeomednic sequence pidierns,

3.3 groups have 3 bypes of solutions
consisting of:

a, | group has solubion 1, solution 2,
and selution 4

bo 1 group has soludion 1. solution 4,
and other selutiea but wrong:

c. | group hus solution 1, solution 2,
umid  ether correct  solation  {other
sobution misde by geometry line)
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