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Using mathematical representations (circles, rectangles, and number lines) to detect the
performance level of seventh-grade students in fractions in the Sultanate of Oman

@asdl o o ol
ss.alwahaibi.75@gmail.com - les didaluy ulailly 4 All 5yl39 - 9255 Sy
gl e o s
obaid_alhosni@moe.om - Les didaluny pelaidly &l 5)l39 - Sl byl palio pud sy

2025/11/16 :Jguall us)ls 2025/09/02 : Jlus ¥ )5

Oo g lesl A alusiuls olee Bilaluy mlad! caall Sl sud ol Jetedl cbsiue oo cadsI J) Jdl dmd) Coua yadlll
e Goludly cueiy 3350 18 (o (35S0 Eumall 315K HLasY alasiad @3 o colue¥l lasg codldazall «5lul sl Il el
Ly bl il Jgind (e oy Juad Sl 2l 26 (oo el Bige 299 99 IS 1350 6 Jlaay AN Ausls 1 Dlitadl]
2Ll ditaddl § SIS Gytun (olasil @l plbsly bldl Jlod dadleay (9-5) igamll quledl qulazll HLbll anz o
& Gt olal O o @ slaally el dilig AeH! (S ety Judaddl § ldlall olol Gaiume of @ludl plsly cale JSio
ezl Lot coddatudly (51900l &nabyll cdlietll ae dolasd) @ duad g oz LIl ol ada Lo colae¥l lasey el
G Byl Slaylell 0307 89,0 el (ogy duleg alue¥l lasey Juiadd€ 1yoms ASH) cMltadll ) JAmY! § Axibly dsaie
ety HousSIl Gy Jaslly caymll pSanll Apontd Al B1aT sylizely ool dasey Jutenll M5 (0 59l 0d 2uets (e 383

Lauas ASY ayauall

s Ul odenll £ sl s al Lot

Abstract:  The current research aimed to reveal the levels of fractional knowledge among

seventh-grade female students in the Sultanate of Oman using three types of mathematical
representations: circles, rectangles, and the number line. The test was used as a research tool
consisting of 18 items, distributed equally across the three mathematical representations (6 items
for each type). The research sample consisted of 26 female students, representing one seventh-
grade class at Umm Jaafar Al Tayyar Basic Education School for grades (5-9) in North Al
Batinah Governorate. The results showed a general low level of fractional knowledge among
female students. The results showed that the students' performance level in representing with
rectangles

290


mailto:ss.alwahaibi.75@gmail.com

bl Ciall Bl o151 Sgiun re i aSU (slaedl dasg ccdlataal | il gull) syl cShtenl] aloiial s syl e o se fgagll a3 e

was the highest, followed by representing with circles, while their performance was low in
representing with the number line. This indicates that female students find it relatively easy to
deal with typical representations (such as circles and rectangles), while they face clear difficulty
in moving to more abstract representations (such as the number line). Accordingly, the research
recommends the need to enhance teaching practices that focus on developing an understanding
of fractions through representation with the number line, as it is an essential tool for developing
abstract thinking and for linking fractions. And more advanced numerical concepts.

Key Words: Fractions; Mathematical Representations.
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: L“,S‘z(l (4)J3.&.’3-_]| Ao gy LS

N Mean Std. Deviation  percentage level
Silodl 26 2.3846 1.02282 40% Low
YA IMY 26 2.8077 1.41476 47% Low
Slae¥ Lis 26 1.1154 1.21085 19% Low
SkasM g(SJ\ &Mg\ 26 6.3077 2.57324 35% Low

Ol ale S 5L wbldl degama @ ol o (4) szl M5 (10 Hdiosdl SlisbiasY) miss

Sl (6.30) cilbarally Jutedl @ Sl olol Liwsie 3y S ool utatll 3 (assie olol Goius

b sl I cEnl) £ 1931 (e £95 IS G (he NSy ¢ adsio Goluay %35 Layud Ligie dsy (2.57)Gslers

Sgiuns %40 La,ud Lyie 3L;._w_u3 (1.41)@)@ =l (2.38)).‘»\3.4.“.3 el L“Q LU elal Lugie o

Layud Lugia Aeudng (1.02) 5kean Bl yomily (2.81) cdldawud by Jutarll (§ LUl elal Lasgie AEE LA
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Jetetll 3 ool ol Saiame (3o el 529 cva bl Jetatll (oo ol 1da 3 Tasogtll | Jues 6 W) (adseie Syiucs %47
Bl a3 cedldatally ditend) ao Jolandl @ Guud sl 2151 gplsl wldlall o (de Jog Lo « 1oLy
(1.11) slae¥l bosey Jetatll § lall 1ol basgto aly s sl oy Jitadll § ldladl elsl 3 Uogle i
Lo @M &l Il eMiasdl oy dasogie JBT g9 (aadsein Gaiues %19 Layud Ligie deudsg (1.21) ke Blyily
S Jlrll i § wlall Gl @l pe mludl sda cadasly coldlall e Jeetll oo ol 1da g (uSay

- (Pekkan,2015) dizy 3 O 4] cdingi Lo po iadlss
Eeomdl dnydg G J3ud! Adidlio 211

(One-Way repeated 3,,Sall < luliall é;b&\ crbadl Jedses Hlas ) sl @3 fdlgud) lda e 4l
L codMdaradl ilaudl) ol Jatedl goid Lady 2l cldadl 3 ol ¢15¥ measures ANOVA)

: SV bl ol ¢ (slasd!

el g9 Lady Aol bl ¥l Ausluwed] cillaugil| sl
ol il 551l Ly 2l Tl edltart] &bl ol ly Rlawed] cllasesill (5) Jsoimd| s
(5) Jgu

oLyl Jaall gt by Al codlarll Buyleall a1 yomi¥ly Alucell Cillasogal

Gleall ol il Gludl awgill | oalydl Jeeidl g3
1.02 2.38 3lgudl
114 2.80 ezl
1.21 112 Mlae¥l s
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el g9l Ladg ol edtantl § oldlall olo¥ Aglusdl llasgill o 8yalls (39,8 a3 4l (5)Jgu Cie
Jetatll elog (alel) 2,01 3 3ol el ey Jo¥1 2,01 Jiml 6] o dldaially Juteil) mlliady 20,1
Jdolal) Jaradl padll Slsius 71950 sz O G9yal) Slisls Golud (o 3axilly Bas¥l Ayl @ slae¥l Lax,
.(Mauchly’s Test of Sphericity) 2:9,SU LaTgle sLas! edas @i (1,891 Jsls

(Mauchly’s Test of Sphericity) a9,SU Jaigle Lo | il sl

1S (6) Jouzl 339 milall sl 39,801 ciliolis 38185 (e 3az=tlly

(6) Jo>

B9,a0l liuls 535 (Mauchly's Test of Sphericitya) a9, S JLaSgle jlos | il Juloes

Epsilonb
Approx. Chi- Greenhouse- Lower-
Within Subjects Effect Mauchly's W Square df Sig. Geisser Huynh-Feldt bound
&.@L_')J\ iy o .545 14.548 2 .001 .687 714 .500

Ol &l « (A=0.05)ya J3T (29 (0.001) duslias] APV, (0.545) (2 (Mauchly) Lddgle HLas| dagd o) (6) Joum!l cnes
e sleae¥l @5 clils ool Jaddl goil Ladg 39,all wliuls 5385 by il 3a=a e (Sphericitya)dg,SII (o148

(ANOVA) 5,,Sall csluolall gols¥ bl Juls 75l 3¢1,8 § Greenhouse-Geisser zuxsas
:(One-Way repeated measures ANOVA) 3,,Scl | & lwlall é;l.:-iﬂ Crbed! Jiloms sl s

:gﬂl (7) Jguztl 3 8y,Sall Slwlal L»;.sl.:&\ oebad! Jdees Bl cdies
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(7) Jguar

B9yill aslas¥l I (e a8 5y Sl bl galo¥1 ol Jlws

Type Ill Sum of Partial Eta
Source Squares df Mean Square F Sig. Squared
El.H'aL;)J\ e Greenhouse-Geisser 40.333 1.375 29.334 17.486 .000 412

Ay (17.486) golud ool ) Jstadl ¢ 1938 il ,0ll) &gl F dayd 2aid o0 (7) gzl (oo iy
lbaagill on syallall G9yall o8 ddey (0=0.05)e J81 (29 (sig= 0.000) &plax>| ¥y (1.375) &y
ey 2opaiall dunyall ady Lld ddey (00=0.05)$stme die Libias| Al @bl Jatetll gl 2nluce]l
(@bl deteaddl ot Ladg oLl olal § (A=0.05) Goius dis GWlas| JIs 31 azgy Ry Aadl Ao ,all
el aluziuly Luadl alylall cha| @ wad 4usb,)l eMiadl! glesl on asba)l wlylall e cadsly
.Bonferroni
(Pairwise Comparisons) o bl Jeiedd! tbﬁ’ awliadl by atl Lyl
ceddazaud ¥ 5loudl) Ebj}l\ o asliadl @b, w3 Y wlat (Bonferroni) jLas| Bl (8) Jgazdl cye
1 5Y Joasdl 3 LS (o1l as * cdldazad | oolue¥l Las* slgull

(8)Jou

B el § Sldlall Siloys Jawgine (1 39,401 uled! (Bonferroni) L |

95%  Confidence  Interval  for
Mean Difference Difference”
() representation (J)) representation (1)) Std. Error Sig‘b Lower Bound Upper Bound
gurE LY ANIMY| -423 .267 377 -1.108 262
Slaed s 1.269* 219 .000 .708 1.831
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poldl caall Al o151 Sgiua cre AASI (o1l Tasg codluatudl (55l gl el Il Statll pluseial gl e o dess fudsll dease o e

ENRRIAY Slgadl 423 267 377 -262 1.108
Sl s 1692 383 001 709 2676
slasl s Ssleudl 1269 219 .000 -1.831 -708
E YR 1692 383 001 -2676 -709

Based on estimated marginal means
* The mean difference is significant at the .05 level.

b. Adjustment for multiple comparisons: Bonferroni.

o<kl (Bonferroni) jLas! alusiwly (Pairwise Comparisons) daadl «blall zils (8) Joazdl sl

Bl 81,8 M5 (g (olas¥l lasg codldatadl sladl) M cMldartl 3 Sl oy bawgia ot $9,4])
2l o (k¥ 3l ) eSdaadls Jetaily j5lsolly uterl] o Aluns] 19 53 B8 yelas o) (8) sl
s3] Goiwa o dI by L (A=0.05) (yo 2ST (29 (0.377) dsbiam] Ay (-0.423) ety Gyall Lasgio dayd
L Jateilly loadly Jetesll o Alian] ZYs I3 B3y5 s Bl B weplite calatadl] a3 Ll
ol et @ cldlall cilarys crr Gpall laswgio O Eim ¢ yiloadly Juerdl Rllial (ol Las * 5l gull) sl ey
ibax] J15 By 3925 bl oylal LS ((0=0.05) cp0 J3T 2 (0.000) dlias] A¥otsg cmys (1.269) ) ties e
bowgio b 3] ceMdazadly Jiiedd) mllaly (slae¥l s * el )alaed bisy Lty c)daid by Ll oo

(0=0.05) 10 J3T (29 (0.001) &usbiax] AV oy 22y (1.692) (3,

@) Juadl 20T pladoey cazally deteally Sloudly Jutenll (e YIS O il oSy olls e Elug

Ob I3 puds o Soag Lo Lagian B958 3929 prke oo il e coluell s alusral deteddls 25lae oLl
Sy S (a5 32l Laall lEMall wd i edazaally yaload! § Allall Bboldl alusiwl Ausl,dl el
tedd) JMS oo Sldlall auds & sl a8al) o 6f clae¥l s alasiwl spmll diedlly 45)lae Juadl

Lo po z Liiiadd! 1in 381529 colue¥) lasey bl I (o p a5 () sy 5la0 Jundl (S Ll oy 2l ]!
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by Sl elol Gatun § ol 3929 ) add &) el s y8 5ay 41 LS ((Pekkan,2015) ¢S 44f) Juogs

psiad!l ool deiesd! £95

Jetatll o goall 1da o ¥ el lia § olae¥l bz Jiadll § LUl 1ol Sote a5 (e oyl g

Ogyinzy Gldes o el uST LS (a3l 5950 a0 9Tl Jio B3yl @ualall wlad 3 alazag 55k s9s 4
detadl de Al ;05 ol @bl 3 (Hamdan & Gunderson,2017; Barbosa & Vale,2021) Loy Lussybso
4 Abila oUiSa) 93 Jeied 5¢d e dijan pe 6,50 e @lliud mall Jas e aelu sl s alusaul
el (yo Bl HST gag dudamll slacdly Housdl dasys & syl A8 pall (e LolSie 7350l oo 3 uslun
@3l Jetaall § Beel GaSas s cualy slae¥l las o (ol caly Bllas (e pusiad WLe @1 cdlbazadly ysloulls

Syl

Bylae ezl by Jetatl) IS (e oelal § G Bgas Oylal wldlall o Jeall oSy c3ise Lo 542 89
oo gl 1da ealad ju5ai ] Ao loedl (Say U8 Lo g9 coluddl lasey Jutodl @ Aeisly Ligaim (2 ly > § ¢ Sloutlls
das M5 (o9 cddiud @ Bgiially mludl caall H5usSTl gounga (uyu3 @ dule S AN Ayl malidl @ Jitadd!
e 585 oles dilalie § lusby 53l Al ) zalidl ol Jlell i § eenss Lwlyll zaldl sllas § oLl
dl LYl el cm ) (88,580l 8 155¥) Ciaias add Lually 2usl, Il cMteddl I (o 5suSd) pualin @uids
Sbgiun oalazl gray ad Sy (4 — 1) ¥ daldl Bga Allad ilslydl galio § dugucll slsll alasial
G319 ¢ uyatll Szl Jis 2905 Lia gyl zLall e 6531 dalge J) sl dl edianll § oldlall olsf
Ot Jis Sl Bl pan of Lels (luabydl @ eustl googe @la) Gl slasinl oo Jie dpuds
Q Lgrio Oge>lon Lansell e Aslaa ) Sla byl slang 2dlall oof s isS (Cetin, 2020; Korkmaz & Tarim,2024)
19S5y sl £lgily sgusdl pasbiasy Atel (o et § gais lo2ly Liaaly HouSl quledll pgall dpuzs
poiall Lwlldll jaslazl) 7349 Aapalall 28,ally 251,2¥) 48,0l zos Aealy OsimLdl (oogl U8y (Asly] sllas
Az pay Aied) 0laag socarll Al Il Mt JUS (e
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P EST I b

pelad Jlma @ @i2¥) Gl Go¥l @ 2S5 dome Aal Il edltenll Lo Jledl tmdl 4] Jumss W Ladg
e1,3Y o lalyully Sigmdl (o dssll clia] Aoal (£ ouisll lda (8 duley BTl Laeea¥ las cilis b,

bl 1 Jy> Butie claglae el damdl als of Ggi L) Jalig Jlakl a3 oradl gail) oYl

1Sl gd! -13

e 3555 G byl Sismedl (e die oy Gt Ll 7 Ay ¢ Sl el il ¢ gus 3
5aS) usys 3 lazadly H319udE ALl pgin (e datad @1 Aol cMtatll dcal 1
Lele cllantly yousOlg sluc¥l @palin udsus § olae¥ lasey Jotaddl dpeal 2
Sl § 6l alegis g s § 2ol cdldedll el 3
axl1-14

Ayl a2yl 1-14

Bole 3 @datll LlazsVlg swlydl Jmaxdl @ sl cMiadl slakiwl 3 .(2015) iy o wlbe -
J E é ¢ » 3 e

Autia¥| axll12-14
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