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Thiz resewrch wmimed w consiruct o statistcal creative model  solving the
problem of deseriplive stifistics, This type of rescarch s o mixed methods reseanch
with o segquentia]l mexed owthods wodel using Expboratory segquential desigi, A
descrptive qualintive method i wsed (o build statistical creative models,
Meanwhile, u quantitative meihod is wsed o iest whether there are significan
differences in students’ statistical ereative models hased on gender, The research
wis condoeied on B high sehool sudents with o distribution of 39 bovs and 65
girls: (E5-18 years of age). The results of this research. found that theve are theee
levels of 4 statistical creative model in deseriptive stafistical activities. mmely
wmitation, modification, and constrocton: A total of 25 sobpecs were ol the
mnitation kevel, in solving problems the subjects mitated the appearance of data,
gruphics, or resalotion strategies. 56 subjects ot the moditication level, modified
the datoor graphie disploy 10 solve the problem. 43 subjects i the constricton
level are shown by constructine new data or graphics to solve the problem. It was
also (ound that there were no significont differences in the creative models of male
nnd femide subijects in descriplive sadistical setivities,
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Creative thinking i on important component in dearming Mathenstics, Some researchers
cxpming students' creative thinking throwgh components of fleensy, fesibility. wnd

Cltwtbonz  Schanji.. Mesnrtors, T, Riohmation, B, & Pomomo, H, (20211 The Seagistical Creanive
Frumiework bn Descriplive Stetisties Avtivities, Seleemitiennel Jowenol of Sarvneiioe 1402). $0]-508,
fetpsaidoborgy 10 293550 i 202114235




502 The: Sreetfiivd Crecilve Fromewark T Diverlpive Stasiaivy .

eommulity i solving open problems (Kotton & Kontowanm, 2012: Tobach &
Frisdionder, 2013), Muency &5 evaluated referrme to the number of different methods
for-solving a given problem. Flexability is assocusted with the-ability ta change ideps 1o
prostuce varsoias methods of meselution, Ovigmality refers wothe emergence of new ideak
related o bow o solve problems. Furthermoe, Katton &  Kootoviaom: (2002
mvestigated the struclure of the relationship belween mathemsiticul ability and creativity.
Fromi the resafts of the research, 7w foiid thit there wete thice categories of stidents
that differ pesonding to thwelr mathematical abilities, namely: stadents with low, medivm,
and Tuigh matlemetical abilites, Meanwhile, the mathematical cremtivity of the ine:
citegorics whsn varied so the it was found that studens wath the highest seores on the
Mathemudios test were also the most creative. Sricemnn & Hisdamard {2009) condscied n
stucly of five Mathemuticians to determine the charscteristics of the crestive process. the
results of the research showed that the creative process of Mathematicians followed the
four spages  of the Gestat model  nomely  preparation-incubation-illimimation-
verification, In this case, the creative poscess can occur in the process of learmng
mutheruical materal, including simsics,

The Mattomal Council of Tenchers of Muthamatics (2007 includes stalistics. an din
armlysis and probobility in the Mathemitics curricolum from clementary school 10 igh
sl This shiows the role of staristics s an impanant part in Mathemaries, Likewise in
the: Miathemmlics curriculom in Tndonesio. statisticnl moterial iz abso-contnined from the
lnt_[ of elementary school o higher education; Thig i becunse: the role of statistics i
very hroad in varioos felds such as education, bealth agricoliure, economics, and law.
Stangties i the seicnce of collecting dats, analyzing, presenting snd inrerpreting. amd
muking decistons (Mann, 2013). Statistics @5 divided into twd nomely descriptive
statistics and inferential stafistics (Creswell, 2012}, The scope of descriptive stutistics i
ceilril lendeicy meisures and dispersion measures, while nlereatinl statistics mclude
hypothesis testing which can generalize samples t© meke comclusions about populotion
charscteristics, In this research ., the resercher applied descripbive: stitistics tn presemting
datar in the form of Tine grophs and bar chas, The (vpes of griphes are depermined by
yuilitative v Guantitsiive doip types (Cooper & Shore, 20008, For example, bar chans
ol pie chars ane wsed W represent gualitotive dats distoabaton (oominal o ordinal
seabey, while histograms, Tine graphs, leal bar chors are used for quantitstive dacs
(inerval or o senle), T (his case, the ahility 1o read grapheor charts is an important
component that students must hove in understanding mformation.

Sharma (M) presents and discusses: methods applied by students o understand
information from graphic representations in the loom of tsbles mnd bar chars. The
pestlts of his research show thol mony stodents used sirotegics based an previons
expericnces and used fnmitive srtegbes, Furthermore, Aovama (20070 nvestigaeed the
heerarcty of students’ interprelotions of eruphs showing tat there were some obstacles
five juninr stilents to think abol open questions cansed by telr Timied Tearning
exprerivaees, Mamn (0] 33 ek plains that deseriptive siulislids conan savs of collecting
dangt, displaying and describieg dats using mbles, graphs aml summases of sentel
tendency. Repressntation of data in the form of graphs & mostly found in print amd
electronic media, so a further mderstionding of the use of graphics @ inferpret scores is
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peeded. Students” pctivity m descnptive statistics studied m this research s o the form
of duti presentation in the form of line sraphs and bar chans o solving central tendency
megsures problems. The probiem wsed in this reseurch wos a0 open problem, so it
peguires creative thinking in solving it.

Creative thinking s secded in solving problems in cveryvday Tife, Creative thinking can
be developed through  msthemationl  sctivities (Svicman, 2008 Roonkalla, 20089;
Nudjofikhah, Yofan, & Bakhshulizadeh, 20127 Buron, Erdogun. & Cakmak: 2011
Yoics & Singer. 2112, Svecova, Rumunovi, & Paviovicova, 20145 Shanmu, 20041, This
is based oo the ddeathat Mathemotics: is rebnted to ideas, strocures: and  relatsonships
that are constricted using lozic . Truth in Mathematics is developed based on loglcal and
systematic  arguments.  Mothematical Uctivities dre mostly baséd on lomoal and
systematic thinking processes including moking und testing hypotheses, looking for
arnbosies, making connections, mking represéntations, moking generalizations, proving
theorems. snd ultimately solving problems. In corrving out these mathematscal activities,
it reguives high=heved thinking ot reguives stdents 1o think critiealy ol ereaively.

Crentive thinking that occurs in mathematical activities s called mothematical creative
thinking and & often agsocisted with problem solving (NOTRM, 3000; Chamberlin &
Moon, 2005, Raran, Frdogan, & Cakmak, 2001; Sriraman, Haavold & Tee, 2003,
MOTM (20 proposes that =hedents be given challenging problerms thot can foster their
mathematical crestive thinking. This can occur because problem wlving enables
students w0 hone crentive thinking skills through varoos solutions. Barin, Erdogan &
Cakmak ¢2011) have found that mathematical creativity can be seen from-the ability 1o
salve problems, especially in open misthemutical situations. Chamberlin & Moan (2005)
T foond reativity inmaibematicnl thinking processes seloted (o won-rautine protlem
solving, This means that problem solving is cne of the aspects of mathenstcal coentive
thanking. Furthermore: Beghetto (2017 argwes that routine troining moest be balanced o
e e erusiive ways, The Bidanee can be achieved by the wscher by luming some
eowrtiin tasks imto nog-rouline probloms.

Several rosearchers have reviewed mathematiosl croative thinking (Lin & Cho, 20015
Baran, Erdopgan, & Cakmok, 2011 Volea & Sipger, 20125 Coxbal, Chumbertin &
Weatherford, 2013}, Lin & Che (2011 developed 1 model of creative problem solving
ability to predict students” creativity i splving mathematical probiems, Baran, Erdogan,
& Calemak (20 01 have found o relitionshop between ereativity wnd midhematical ability
based oo pender. Voiow & Singer (2012} examined the creativity of students who are
gifted in Mathommities Townd that stodents: who masier Mathematics fhoroughly hve
gond eteativity. Coxbill, Clumberlin & Wenlierfond (2013) developed and taced
students'  mathemotical  creativity  using Model-Eliciting-Activities (MEASs), The
imporanee of growing snd developing student creativity in learning Mathemaiics b
b reviewed by Sheffield (2009, 200 3). The development of students™ ereativiny can
b chomee theowgh undeistaniting Misthematbes (Leikin & Pitta-Panised, 200 3; Schindler &
Lilienthal. 2019, From some of these studies show the importanee of asscssing studonts!
mathematical creativicy.
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Thix reserrch nmed o constrect muthemoticn] creative models 1n descriptove statistical
petivities and explore whether there are differences in creatlve models in werms of
gender. Descriptive statistics used i this research ore related o the presentution of ditn
i the form ol line eraphs and central tendency (mewn, medinn and modus) presented in
the [orm of bar charls. Creative meddels were constiucled from cremtive fromeworks on
aeteril problems and adapted o mathematical  chanscleristics. especially statistics,
hereinafner refEmed fo us salemartioal ereaiive modely,

A Framewnrk of Mathemeatical Creative Muodel

Muthemuotical creative thinking is-part of zenerl creativity, Creativity can be consdersd
oy 4 mental process ihvolvang tew idess or concepts: (Leikin & Lev, 20037 Yaftian,
201 53 Mathemntical creativity is o Torm of creativity that has o specinl object of siudy
mimely Muthemmatics: Therelomn, the development of & mathematical creative frmmework
i bused on 0 genernl crestive framework faking into sccount the charkctenstics of
srhumatics] soroeires. T the context of general ereativity tat occues in eviereday Tife,
crentivity can e grouped o thee levels of crestive masdels: (1) dmitiion, (2)
modification, and 3) construction. The lowest level is @ imitmre, hereimafer referred o
aw the imitstion model, oceurs when someane: wants o make o product by imimsting
existing prodlugts. The  seeond level is w0 modify, hercinadier reformed o as the
miodification model, which occurs wheén someone exarmines the *fimction/bénefit form"
of & product and converts it inte o new product. The highest level 15 1o construct,
hereinafier referred to as the creation model, which oceors when someone makes o new
product without seemg the related product thee already exists. The meen consideration s
thit there sre problems in daity life that oeed to be solved through o product.

Froam penerad creative models, il van be develaped oo motbematical conteat, hereinnfies
peferied oy muthematical creative models. In secordance with genernl ereafivity,
mathematical creative models are grouped into 3 (three) Tevels: imitation, modificarion,
ninl comsiriction, The framework for developing mathemitical eredive models Based on
generil creativity i presented in Fable 1 below.

Tabie 1
Creative Model  Genernl Creativicy Muthematical Creativiiy
Irmattem Pititing & proshast with o smpler — Justimitating o similar oo of
process o lowed cosL resolution by solve the probbe ol haed.
Maxlificaton Chunpringr the functon’ benefit! Changing the problemilain’ resolution
foine o 0 prescict s s 0t provedune o that it got o more e Meient
becomies & iew product nokudicm,

Constroncizn Clresting a new work that s more Constructing o new resoliton
imeresting., more pructical, snd hes  procedun in secondance with the
more fumctions, damminds of the problem,

In this research, the task mven relates o the specific mathematcal probiem of
descnpltive statistics materiol, so thit the creative model studied is called w stonisiical
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creanve moded, The sintistcal creptive moded fromesank for completing  descnptive
statbstical tusks b5 presented i Table 2.

Table 2
A fromework of statistical creptive models

Creative Model  Smtisticnl Creutive Model Indintors

Frmtancm Trtatng the score o foom of dat display or colbecton ol ditn nosolve the
revrblen al hand.
Imitating the calsting chart or dista on the problem.
Imitatimg the rescdotion sirnis gy thisd has been used.

Mesdification Mol ifving snme scones, o Posms of doi deplayiata set o solve the problem,
Modifying the resodution siruisgy 1o safve the problem,

Cunstrucison Coisstroe bog a dat dhplﬁ' ot et of datn s dal new data display [s abiaimed
whiose scomes of farms ere differen from the exlsing dota displays according
By presby e clemnamds
Arrangitg tew stritepies 10 solve pmhlens,

METHOD

This resenrch method osed & Seguenfisl mixed methods mndel with Explosatory
sequentiol design, beginning with a qualitarive design and continiing with quantitative,
A descriptive quelitative method way tsed o cxplore statistical crestive models in
activities o solve descriptive stutistical problems. Meanwhile, a quantitative method
was pged to fest whether there are’ differences In creative models between male and
female subjects by Chi-sguare test, This research was conducted at two high schools
two different Provinces in Indonesin, namely SMAN 3 Maling, Bast Java Province and
SMAN 2 Tanjunepmnone, Kiso slands Provimce, 5% moles and 65 females out of 137
studensts runging fromm 1518 vears of age becume wespondents in this reseach. Thers
were 13 ool of 137 stodents: whose amswers were inconsistent or only answersd one
asslgnmment ol of the (wo assignments, so they were nod analyed Turthisr,

The instruments in this research were written tests of two tieks and imterview guidelines.
The instruments ave equipped with mubric and validated by rwo mathematics education
experis. The two assipmments were mode tor triansulston i order to oblun consistang
dat related tor the level of mothematical cremtive models. After students completed the
assignment. the researcher grouped students” answers: based on creative models and
contducted semi structuned  mberviews 0 confirm students’ Creative models, Yoe
recordings using mobife phones diurmg ferviews were made so that no information by
students wis missed. The tasks given to the research subjects are as follows,

TASK 1

A whogp selln twli solt dinks "Tel Botal® . o
mnd "Teh Rowk™ from 2000 2009, The -
chort below shows the manls o thesale ol & | -

lIIlth “‘l'll-llll 'lh'lﬂh-l- rm L3 :fﬂf’- 'ﬂﬂlﬁ " |I|'|E | //,‘
aruph of te sales of *Teh Bogel* und "Teh l

Kolak® tn one praph so thal in 2006 the
ks of the rws ol deinks ane equal T
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" 5 Fabile 1. Mothemntes scoges cloms A
St pi= Munther nlf
A MLth teacher teaches in twn clases; namely class T Y R TU—
A md glazs B, Table | below s the mesalt ol Math i "
cluss A scorcs, There wre 35 people in class B, Make il 10
a bar chan of Mot clase Boseores (Seores O - 1005 51 Ei 1 L.
the mean, median, wnd mode clis B ostores ore 1 n__ 1
ot than clss A B !
Figiire |
The descriptivie stotistics nsk
FINDINGS

The 124 subjects who answered conststently wiere distnbuted based on the level of the
creative mudel: 25 subjects (20.16%) were il the imitition level maked by the process
of =olving problems by inutetng the appeoorance of dota, praphecs, of resolution
strufegios: 56 sobjoets (45 06%0 ot the modification level, sdich was marked by the
prosess of mdifving the display of datn o graphics e solve the problems, and 43
subjects (34659 ol the constroction level moded by the process of solving problems
by constructing new dara or geaphics, Tl appesrs that mosl subjecis. are ol the
modificarion level of ¢eentive model. Furthermore, if traged by gender, the disiribution
of ereative models cun be disployed in Talile 3,

Tuble 3
Gender-based creative model distnbution
" Creative Model Leval
oade Frrvitntacm Modification  Consrucion 1004l
Male 124975 ) FLIFTIET 211605 3047 6%
Fermle ENTEET WA PRI RSOAE)

Tn earrying oul desceipive siitistieal serivities, most mabe md female stidonts e al the
mocdifieation level of creative model, The following i the subiject's creative model in
complating deseriptive statistical tasks for each level

The Imitation Level of Statistical Creative Model

The imitation Level of creative model is charocterized by aetivities that imitale the
comterl o problem solving strategy, Intask 1, the imitation Jevel of creative model s
peflected fn the process of Gmitating geaphs and number patterms i mske tem similar o
enisting graphs and iumber putterms, In sk 2, the imitation level of creative model is
eflected in the process of capying only the availalle date. This shoss that the subijact'’s
imiration level of creative modelin task | and fagk 2 15 consistent. Studenis” activitics on
the imitation level of ereative model are shown in Toble 4,

In msk 1, subjects only unitated the form of graphs and trends m the sale of “teh botal™
ain that the two oft drinks have similarities in botl graphical form ond norebse in soles
results which expenence an egual increase every vear, As the resulls of the mnterview
between Resewcher (R and studert (5 a8 lollows:
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R Hew aid vou conmplete tiask 47

B P the diffevence dn the hncrease of "Tel Buiold " was st then T fallowesd teai innil
2009 41 drrcreased fo siv wnlil ofigining 64, In eddivion, v graph of “Tel Kok, the
seerres iy de thee sere dn 2009, gl therefore § snarted to nake 5 from the buck firs
_.'I;f;.-m yeer 20009, From soore 64, T reduced & each year wntil 2000 the safes resall was

K Why dif vou chonse 4, wor other numbers?

81 Beviene 808 frew b chuseie, Ma'um,
R Wil did o e & g0 0 ix the some ax “Teh Borof "7
88 the prapivics didn b coireide, Ma ‘an

Table 4
Smudents’ activitics on the imitanon level of siafstical creative models
Snulerits” Acivities Stodents’ Ammveni i
Muking un screse i sales of e e L Imibafbng graphicil
*Teh Bl fn 20E-201060 o r— - shapes ped number
exnctly the sane &= an increns pulbins tobe exucity
i wnles in 000, = b e ol ol i
Mkt e ankes od Tk et scteitur bip Ehe i
Kernh™ fram 2041 246r) . display:
cractly i same s Uhe rosulls i
ol the sule ol * Teh Baiod” do .’1'
thit the griphs coinode. i
Mty b relis of 1ok
Kok ™ aales from 2000 M N
prriences. m upWwird trood
enich veir similar o the parter
ol iereases in*Teb Bainl™
afley - o o
i =
T Shkhents” under o Lk |
Sluleras deiezmnes Malh ol Imitwling seases from
P osccinsi Py st sting e xactly i et claez A thit g
Muoih class A acawues, alreudy wrudlohikd. The
Mnking o hor chart bosed an I 1 whject does noe
the resilts of misiding clus A& }l , chiunge the existieg
soare dork | ff wcores and b eed 1o
| P aificube (et e wican,
o [ medinn  anid e are
{ | | 1 | proater dum cless B,

Siclents” nrwwer in ;;H

The subject who ace al the imitation level in determining the results ol the sale of *Teh
Botol™ fn 20082009 imitated exsctly the same fnereise Tnosakes resuliz i 2000-2004,
amounting toy IDR 6 million each year. The subject gsed IDR 6 millions o continoe the
pattern of increass insiles of "Teh Botal™ in 200520019 sy that the resolis of the sale of
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“Teh Bedol” in 2009 were IDR 64 Millons. Then, the-subpect mede a chart of the sales
of “Teb Kotak" starting in 2009 and {mmiating the pattern of mcrease 10 sales of “leh
Botol” which has the same morease every vear. The subject mode on incregse in the
satles of “Teh Kotak™ by IDR 4 millions annually. From the 2009 sales of IDR 64
maklions, U subject mode o downward trend by counting down IDE 4 millions anooally
s thit the results of “Teh Kotak™ sale o 2000 were IDR 28 millions, [n this case, the
sulbfeet made & pamarn o the sale of “Teh Botol™ in e form of srithmetic with a
diference of TR 6 millions. By osing e concegd of the arfilimetic seqwenee, e
saibsject imitaled 1 1o deternine e tesults of “Teli Kotak™ sales witha difference ol TR
A millions, The imitntion level of cretive models earmied out by the subject in sk 1 i
peflecicd inihe process of imitating geiphs mnd number patierns,

In sk 2, the imitation level of oreative models is reflected in the subject's aetivities in
deterrmining. Mathematics clise B score which imitotes exactly Moth closs A score.
Adthough i task 2. 1t 1s stated that the subgect is free o determine the range of Muoth
clivss B seores (doores =000k, ol the sulbject chose oo comulaie oll cliss A Maih secres,
Tor muke o bor chart, the subject made the horkeontal axis exacty the sarme os Mol chiss
A sgores, In odher words, the subsject used all class A seones, fe. scores of 40, 45, 60, 70,
ol B3 fo muske o bor chan of Mathematics cliss A score. Next, the subject made the
Tregpuemey on the vertical axis so that the mean, modian and mode of class B s grester
than clags A, The position of the subject at the mimtion fevel i sorengihened by the
results of the following intervies.

K: Why did vowr chisose scores on the rorizonial aus fike shar? (Pointing to the bar
chirt)

5§ The scove § made o5 the same gs class A, Ma 'am
R What vy vour reason of making the sapie soore and net choosing anofier seore !
S d jeent e @ the sume,

The subjeer admiced that even though he had resd thee problem which staed that he was
Trse oy choorse closs B soores from 0= 100, ihe subjoct sl mode class B seores the same
o4 class A soores. This shows that the subjoct only imitnted exactly the same sconcs o8
there were o eomiplete descriptive smtistics problem, The suhject coukld deferminge the
mean of closs A of 65, the medion ond mode of 60 Thus, the subject determaned the
soore of 70 has the greatest frequency of 11 students so thot the mode anid median of
closs B is prester thian class A, The subject designated 26 students scored more than 70
and there were 9 students scoved sy thin 7, 50 the subject was convinced that the
menn of class B wos greater than arude A,

Tn earrying ool deseriptive staistiean] activities on sk 1 and task 2, the subect
depended omly onthe information ‘displaved in the assignment. This 15 in line with the
i of Mecea & Mumfoed (2013 whi stite this imitations occor i there sre ohjoems
toy B ernmilitedd on imitated <o imitations depoml on the ey people wirk by example.
For ¢example. in task |, students created ad positive trend in the sules of “Teh Kotak®
becatse there nre exampies of graphs in the form of o positive trend in the'sales of "Teh
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Botol* disploved m task 1. Likewiss intosk -2, studeors mude Moth scones in cluss B
becauss - students observed that class A contabns Mothematios scores,  Mathematics
scores it class A can also be wsed for students i class B, In this cose, students can pet
Information about something they are experiencing dirsctly and from what is around
them. Fmyj et ol (2010) stare thal children ore mom likely w imitale o reliable model
than an unreliable one. Meanwhile, Ohoda & Ishibishi (2006) state that imitation is the
cone af the Tearming process, one imitaies e sirides af odbees oot only on s sofaee
bt anlsen ot @ dleepcopnitive process level,

The Modification Level of Stotistical Crestive Model

The modification level of creptive medel occurs when the subject modifies wnd
combines  components/daisirategies in compheting te ask, In mek 1, ihe sobject
modified some o all of the graphic shopes usd sumbers pattecns that exist 1o construct
the eruph. This 3x consistent with the completion of task 2, where the subpect modified
pbent @liss A seores dats amd fhen datn wene used W0 constiuet cliss Bk
complation, Somie exingples of e modilication leve] creative models ane presented in
table 5 below,

1o the modificaton Jevel of creative model, the subject modified the pattern of ncrease
i gales of “Teh Kotuk™ sales so that 1 15 not the same as “Teh Botel™ und therefone the
araph: form is different from “Teh Botol” graph, The positon of the sibject at the
mosdification evel i supported by the results of mterviews conducted by the neseancher
with o stwdent s follows:

R How did vowi eonplene rask 17

&: fn mrading: Teh Hotel " grapt from 20052000, Mo'am: § followed & multiples like
that iy 20000 2N

R Wy ol bavieg-another mltiple

e T el the neveass frone 2000 208 wos steady e [ olso. bidde steady ineeeases
feer 2015 - 20009

B Why ot ki it gooup and down like "Tok Kotak " wruph ?
BT fuasd comties e the povvilcnsy ome. M ani

RNy da e fines on " Tieh Kotal ™ graph go up and down?
& Becoue T ongade i ofiffereny from T Teh Batol 7, Maan,
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Table 5
Thie students’ metivities on the modification bevel of statbstbea] creative modils

Wi Brodens” Activities Students” Anewen Mirdificarion
1. Making npwand iremd in the srph — Searimnp fy
osiles of *Leh Bgol* im 1005~ turlsieorodina g ibtbng o e
T that the inceense ie still the patterm kimikag
st and sinila o 2000-20. | — the exissing patsm
Mlakimp i Fine praph of sales sl - o ” atul beimg
an Teh Ratek™ from J000-3008 i] - e cantiiied by
which has o different trenad every | il madifying e
yoar ] | - apwint trend on e
4 .o chut
-
Silpects’ aovaer u imk |
2. Ms wpwarnd el in the Stariing [
qfl:r::ur"l’m Beanl” Eﬂ?h =i i ey i the shape
0N, the nereme i dalTeron every ‘ al U lmeam the
year. o - eraph mid
Making o fine chort of ibe sosulis o B, - . procseding with
“Teh Kotak"-sabés from JT0C-2009 r odifying existng
et up md down overy. Yo ! aatibr pailams,
A
Hubjeits’ wimvwer in tmb |
A Modifving elae= A dun, s thot i o Retrieving chass A
ralches the chamcedaies ol chs wiire ke nnd
R anal i coamfanued by dessan g o bar i mesdifying e dats
whan. 1 wik that |1 becnme
! class R data. and
cantine drawing
the hur rhart
Hubpouls' nasier in sk 2
4 Modifsuye dess A daty by tisbimle Sawin ol L B Relneving das A
nrmagenz thet 1he dem meet dlass B —— oares data and
wowclitiona und |sevieg regn oty munlilying thedas
el cosniniin g tdma i s b I i: 3 s That it meese the
what: e uimemie ks of
3 clnss B data, ool
canbinuing doswinyg
[1 the har diagrin:
=

Subjcris mmwer in ek 1

In tadk 1, the subject made o line on the l'..I]J.: I:Jf_"'rl.'.h Botal™ from 2005-200% by
ennfinuing the previoos year's ling, From 2000-2004, the reslts of the sale of “Teh
Rotol” inereased by DR 6 millions cach vear, so the student sdded T0R 6 millions 1o
the results of last year's sales. In this case, the subject mude medificitions by changing
the tremd in the sales af "Teh Bodal” so that the-sales of *Teh Kotak" ::xpcrma:\ed an up
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ond down frend, The student made diffécent resubts from the sale of *Teh Kotuk™ and
“Teh Botol”, so that the shape of the rend line an the rwo soft drinks chans was olso
ditferant.

1in task 2, the subject used some of Mathematics Class A scones, mimely sconey 45, &)
il T and miosdified dhem into 30, 65, ind 90 These scares were used on the horzontal
ks the buir Tiagrmem of Mathematios elass B seores. Meanwhile, on ihe verieal wdsis,
the subject determined the numibser of students so that the mean, neadian, and mode of
chigs B were greater: than clasi A, The subject alse used grade 85 in clasy A and
maxdificd ather seares 1o be 900 95, and 10, Those weores were used by the subject
credte o class B obor char, The position of the subject at this moddication level 15
supparted by the rasults of the interview os follows:

O Wiy didl vow aneike o bar el ke this {potn g to students’ arnswers))?

§: Bevause looking at the probiles, Maam, Frow the quesions, it was ebnined in ofess
A that there were 30 snidents, from g variety of soores fram 0 fo 55, The instruction
mennons o make @ class B bar chare witf-any smmbers scoring fom o XL The
Seares of migan, mediup, ond wiode of class B oo be greated than Slass A, The firs was
tey b pecorded firstin clase Ao D elosy A, it was oiained @ miean of 65, a mode af #0,
and ¢ median af B0, The wav § fownd tais clase B scores was by first choaxing the high
mumelrers s ther thée meon, median, and mede of cloxs B were greader than class A,

P Why were seares 83, 90 95 and 100 selecred for class B weores? Wy s other
eares?

5: 1 cheve the Bggest seave in elass A, which iv 85, then | choswe o bigger poonber i
85 5o that the mean, redian, andmode are bigoer than cless A

From iz baterview, §oppears thal the subjeer modified the dia by coimbimnge the
highest score in cliss A which is 83 with other seores grewter than 85, This was done by
the subjeel lo ensure the men, median. and mode seores of class B were greater than
cligs A, even withou mathematical ealeulations,

The modification level of creative models was done by modilving data throueh mereimng
and syothesicing several obpects or concepts to produce new objects or concepts, This s
i line with Reading & Canada (2011) which says that through synthesis such os
eoanlsining the congept of ceniral wadeney with e coneept of measures of dispersion, o
vy coneepd emerees, amely datn disteibuibon as o Rmlamenial concept,

The Constroction level of Statistical Creative Models

Uonstruction  level of creatve models i85 an activity camied out by someone in
developing new nformation. The Construction kevel in solving descriplive stutistical
problems is marked by the subject developing existing line mraphs imto new line propghs
o solve data presentation problems n graphical form. The subpect creates o new bor
chintt hased on a whle wsolve the problem of conteal tendency mensures. The activities
of e sobjpects in sk | oand sk 2 0 the construction level of creative models e
preserted m Takle 6.
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To lurther explore the poation of the subject ot the construction fevel, the resepcher
conducted imerviews with the subject as lellows.
R Hevw elied your cemmmpdoie ok 11

B e o greaph of * Tel Kotak ™ and "Teh Botol " from 2N5-2009, gome went i and
sontg went dovn, Ma ‘o, was becawse | thought that every sale does not always
increase or decreaze conlinuously, there are tinres when the sales have increased and
decrensed foo, o made the graph go ap and seme go down,

B Wihiet way the initial step!

N Fiest, £ omade the sale of “Teh Botel™ from 2005 to 2009 ap and down, Ma'am.
Then Dmiade the safey of " Teh Kotak" sigrting ir 2000, the yeore wes 07, Hrew'in 2000
it-decreased to S0, and {n 2002 0t dncregsed again ke 26, in 2002 i increased again o
23 im 20k tn 3. By iw 2005 0 experienced decreazed r 25, in 2008 41 rose again
ool aee 29, iy 20T it rowe to 33, i JONS i rowe o 40 e frolly e 2009 the valex of
“Teh Kotak" amd Teh Botel " were eguetl! jo S0, Theredore, dn the middle of the vear,
e waley hod decreased drastically,

R: Are there any numgher pamerns thar vow mads o ditermining them?
8z Nomaam, £ jus raok & randemi'y,

K What are the reasans for wking o ramdomiy

8 There way o specific reavon, Ma am, § Juxt created if myself,
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Toble & }

The students’ melivities an ihe construction level of statisticnl creative midels
Studenm’ Activities Snaderts’ A nnvers Crmmrcion
Making s linc on the grph Oi the R et Conseructing 1
renilee of Tek Aotal™ sles from different new
2= MH saing np and down . Jadin i
Muking o ling groph iof the mules ol i
“Teh Kotk sales from 2000-2000 b
g up sl diviem ¢very year,

..... e e

Suthpents” mnswr i task |
Making i bocon the graph U the e B S To Bl s Rl Develiies new
semulin o * Teh Hotal ™ il from LS puttsme hesed on the
200 MH eing p mnd dosn el graph.
Muking i gruph'of the results ol - B
=Teh Kemak™ sales fem 200k 2004 51 “E
caielly the s s~ Tob Butal™, £t - Ve
Meawhile, the rraod line of 200d-- § M o
0 siles rea bl going up il 4
- . . = &
T

Sty eets® nmwu ek |

TR T T T S = Clmksuering new
A in which il scoves of sadermin T | C 1l Mnthemzics s,
therclng e different from cliss A, F ) Lt

Subpeets” msveer i sk 2
Muking o hur disgrne of Motk s Dreafgning new forms
B oseeves bn wisich sl midents in i from b chasts o
clins B b the suimre soikes, the make them minme
anambyes ie: o ifeseet are diffecent i efficiem,

Troms amudenis clns .l.mu

Bubjeuls” ankwer ik ek 7

In completing task 1, m:mbhmar the constroction level of creative models wis not
n&nmbrmnﬂnmﬂdwmwhmmcdm:mhhymhﬂwﬁmm
The subject created his own pattemn el shape of the rend on the sroph. The subject
believed thint the sales results do nol have o incredse continueusly, sometimes ey also
imcrease and decreise. In s cise, the subject i able w comest the problem of e
yuestiois with the problem in the real life, The subject was ot fxated om what is
dsplaged in the probien, but stodents thoughl realisteally and Togically 10 complens the
tasks associated with everyday life. The patiem of numbers creand by the subject wan
irregular, menning that the amsount of ncrease in sales does not form o Tine that hos o
regulir panern so that e form of the graph is different from the graph displaved b the
1Ak

I msk 2, the construction level subjects crested a bar chare of Math clasy B scores by
desigming their own Mathemptics scores so thal thy are sol similar w or sguil 1o Mo
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closs A scores. In sk 2, subpects-con use the scores inthe eunge O-100, the mange of
soores used by the subjeots o make o new score for closs B, The actvity carmied gut by
the subjects in the constriction tevel of creative models 15 o desien o new orade =0 thud
thee Muth seores of students in class B oare differen from the seores of students in cliss
A, The student chose Cluss B students scores of 30, 25, 50, 65, 90, 95 and 100 whene all
the scores. are different from the scores of studeots in class AL These scores were used by
the subjects o make @ bar chian, whene the horizontl ixis conting stadenls scares and
the vertical axis contains the manber of students who received these sores, Siljects
determined that more. students seoted 90, 95 and 100, e, theve were 27 dlidents nd 8
stilenits soored ower than 90, The creative process of the construction level subjects
s reflected in the resulis of the flfkowing interview.

K How aid yau enswer tagk 22 (Pofirting to student s @rnwer paper)

8e Fivsply, T vt i oiean, medion, sl aede of ofuge A, The mean of elase A was 65,
iteee mpieelivase camel sl waneet 04, i eanidier to By Bnfper than cleisy A, T miede ik seores (o
clovy B Theve were sebres of W95, and 100, T mude the Bar Tigh, Cluss B was 95
hecanse there were (0 people, witle in class A there wag a low grade aeed o high grade,
Bt vie Sriore Wak mot up o TR Bedatve in the probiem el 8 ad 1o be larger on the
e, enedion, andd modle, so 8 aade onldy fiow who gor fow geores and arany wio got

igh scores.

R: Wiy did you chowse these soeres for clasy B? (pointing te the orizontal axis of the
berr charr)

5 Becgnse g claxs there are wiuadly those who get fow grades, there are aloe those
wlte are migdinm, dhere are alio thoee wille are il @ very high, I made it different
w0 clasy A soores are different from class &,

The subjpect determined the scores of mean; median, omd miode of class A Drst befone
choosimge the Muthernates score of class B so that the mean, median, and mode of clasy
Boare greater than eliss A Fram the cileulation resufo, the scores of mean, medion, amd
modus of ¢liss A e B3, 60, and &0, The subject il gnsure e sconss of e,
medlian, wond modus of ¢lass Bowere greafer than cliss A without Going malbemsticl
cialculations by placing the nomber of stiudents getting higher than 65 Activities corried
ot hy the subject are classificd as constrsction level. This i in sccordance with the
opimion of Shetfield (2008) that students solutions e consdered creative if the soudent
can produce something wnique und rew to what is in their ervironment.

Furthermre, o find ool whether or not there are differences in the creative models of
male and female sahjecrs performed in completing descriptive statistical tasks; Chi

Suuare non-parametric statistical fest was performed. Chi-pguice test resiles ohtained P
= (871 005, This shows hat there is nocsignificant difference. in imiation,
madification, snd construction [evel of creanive models between muale und . female
subjects, Theretore, it can be concloded that there 15 no relationship between crestive
models with the sex of students n completing descriptive statistical activities. The
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results of this ressarch are - ine with resegrch conducted by Naden et al, (2000 who
fpund that there were no differences in perceptions of creativity between male and
female students. Unfike the cose with research conducied by Burnn, Erdozan; & Cakmak
(20017 which found o relitionship of creativity with stedent gender,

THSCTISSTON

Mathemutical problems that cun foster students' mathemutical creative thinking are
usunlly open so that they can give students freed om to express new idens. Students muost
be invalved in activides that give them space 1o explore problems. md ideas needed 1o
solve problems (Madjufikhah, Yaftian, & Bakhshalizadeh, 2002; Svecova, Buminova, &
Palovicova, 214} Probléms that cin foster creative thinking ore usually in the form ol
e solutions {Sriman, 20095,

There dre three ways in which the sahject is done jo solve the deseriptive satistics tsk:
(1) the subijeet imitete the graphs or bar charts presenied on the problem, (27 the subject
modifics the trend of the Tines in the existing graphor modifies the data in the sk, (3)
the subject constrisct o new mrph -or create new values from wvailable data. This is in
accordance with Moeller et al, (Z01R), explain that numerical whilivy can significantly
predict decision making scourately. This s olso:confirmed by Cooper (2018) where
siudents tise sense in comparing the variability of several groups of datiy on i bar chart,
histogram and the value of a hisr chart, The theee ways in which students solve
descnplive stidistical problems to show the creative models of mmttion, moedification
and construction levels

Tn this reseanch, G wos also foumd that there was po relotionship between studenis’
gender and the level of the students! creative model That is. differences.in the level of
the grestive madels of smdents are not imfleenced by male or female, Thos, o cansbe
concludead that the creative models of the (mitation, modification. and creabon levels of
descriptive statistical activitices has nothing to do with gender. The same research on
gender differences had also been dome by Baer & Kanfmon ¢ 2008) who found that there
were no signiicant dilferences between gender and student creativity, However, thene
ore Glso studies thal hove proven thal mile students aie supenor o lemale students in
creativity using the Consensual Assessment Technique (Usai. 2013),

CONCLUSIONS

The creative models of students in descriptive statistical activities 1 (his research
consist of three levels. numely imitation, modification, snd construction. The fmiation
level of creative model 18 shown in the form of studenta” creativity 1 imitating objects
that exist m the problem both i the form of numbers and graphical forms, as well as
mmtating the solution strategies that have been carried out. The modifcation bevel of
creative model 15 shown m the form of modifving some or oll of the existing obpects and
then ndding ather different objects o produce new objects. Meanwhile, constroction
level appears when studenils Tind wew ilens o tispiation that are different Trom exising
phjeets. OF the three level of creative models, therg was nosignificant difference in fhe
crentive middels of mate and femabe studenis in sobving deseriptivi staliste] problams,
This research as mplications for Mithermeaics reachers o be able to design probloms
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