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The Effectiveness of using Mathematical Repre-
sentations on the Achievement of Sixth Grade
Learners in Percentage and Proportionality
Concepts, and Self-Efficiency in Mathematics
in Kuwait

Dr. Noha R. Alrwaished

College of Education - Kuwait University
State of Kuwait

Abstract

This research paper aims to identify the effectiveness of using mathematical
representation in improving students’ achievement in the percentage and propor-
tionality concepts, and students’ self-efficacy of sixth grade students in the State
of Kuwait. To achieve the objectives of the study, the quasi-experimental
approach was conducted by mathematical representation to a randomly selected
sample of 52 sixth grade students in the State of Kuwait. The control group
consisted of 26 students who were taught using the conventional method while the
experimental group (n=26) were taught using the teaching approach based on
mathematical representations. Both groups were evaluated using percentage and
proportionality concepts test, and the students’ Self-efficacy in Mathematics
Questionnaire. The study found that teaching sixth graders using the mathema-
tical representation approach was effective in increasing their achievement, as
well as improving the degree students’ self-efficacy in mathematics. The study
recommended satisfying the need to present courses and workshops for teachers
to study mathematical representation activities, and to encourage learners to
engage in construction of mathematical representations activities.

Keywords: Mathematical representation, Self-efficacy in mathematics,
Achievement

@ 55 st



s I (g - (] SR

&> |

bl S uslie G el ol Llb lalaSly Joans
2850 (e &l%j_u}(\ a3 [5.:\_‘}@3_\\ Cl;.‘dl dasala iwals cUL.m)]
https://scholar.najah.edu/sites/default/files/Mohammed %20Abu%20Rub.pdf

luis] e Ledl ) eOLiad) alusii) 5T disme (2012) sese (O o

035 mealaw¥] uslead) Cieall O (sud Sl g ulls avalil]

aug%”s.mu LMyl Laalall e piinale dluy] (693373 Laliiull
Loghant) Sla

o agiods Lol aualiall ulu¥) el Crall Db (L) 3
131 ((1)37 iolae Lygih pplall el dlae Lladll JEludl Ja

Sl g Gaseil] el Mataill o Bad (2014) sans ¢ po5n)
(648803 alaiull a3, . i juolad Ciaall b ) Lusdl
Laghil) ls ol 3uels [s,al of daela ataale )]

¥ g lire ) sutitase Lot Dunsliies] 5T (2009) sl cony

s Sl pSly NSl e Sl G Sl fukail

aLu;] (587729 Laliiull o3) .ow¥/ {_WL;s// ol Lulbs
Daglaill s bl 3ucls [Lusall Glae Tasls ol 530

blal et oloat) closlll alae Lujlas dags (2015) Wi ol

Sl ol Gsiaall 3 agiule ul @lges dlsl ol s
399429 ((2)16 cducudilly &gl pslall o 338 Tadlae 3 pulilly

35 ctlmat/ @




2021 giiga2 ¢ 139 ¢ 00Ul alqol

Toluall clleall elaly sl Jaal olles -(2010) glae (el sl
iy L pplal oo . puld) ol Bl M sl
.163—139 :(2)11

Ulius] (560156 (aldtad) o33 . law¥] poload) Ciall Ll foians

Aaghaill s ol 3ucls [euipm Dadls lwals

platl slacdli] pas (Lo @Sl pupds molipy Ludeli(2016) i) odody il

o gl iall Ll gl Fpal] LA Sl Safine cpean J

V)] (945787 palitadl a%y) lee dhlas wlw¥l addeil
sl s bl 5aels [ousls laludl Zasls inls

Jeolsill olino e ails Dsan s Dasiliad 3T .(2015) edad ( asal
Sl gl Dopadl ISl ny spnd pSEH G bl fuiaily
Ak daola [3sdie p8 ptuale U] . daysil] Tatf

Leop ol Sl oadl SEl ol lge Ll Yo olusll s
g dase olely Loy asll 16 gl Lall Sl dag
170117 (75) cpudill ale 5 Lot

chlgo Laais § Suaail] Lesl ) ciaill ki) 57 .(2017) sess (ldie
S el Gl hal) M ) Ly LLESYs Lol i
e oo pla il &5 [Ladud) Daslal) piuals Ul )]

3 obsiad) Ssaate Lalyll eESH slaasid 57 .(2016) ol Buue

3 awgill Us 1 cloalyll alao ¥ I3 4l (2017) 263 (lulal

cllee pulae 55l 3 T i) Tl sl sllee pobae 5 g

iy LAl pplal dao NCTM Lllad Lowsull olosll
549-593 «(1)18

@ 55 st




s I (g - (] SR

Lalall (53l 1 o Lol a5 il .(2014) s SH sse eelll 3
ol sl

Leaall Syl pulnay feolia .(2013) 2ludlyl alal byl ulall
O o8 Ploedl sene ol Lay gwall £h8e Gy deas dea )
L(2000) galad sl sooall LAl S (S saal

abailly b e dail Daniiliind G5 puil 3T .(2012) Leo 35 lall

83,) peilis¥) puslaad] Cinll Tl g Ll delpdl G Bl

bl 5acls [Ledled Taslall catuale U] (749540 alitall
EIUSTUIR

Abu Hilal, M. (2012). Knowing the effect of using mathematical
representations on the acquisition of concepts and the tendency towards
mathematics among sixth grade students (in Arabic). (Abstract number:
693373) [Master thesis, The Islamic University]. Dar Almandumah
database.

Abu Rub, M. (2016). Multiple representations in the teaching of ordinary
fractions and their impact on the achievement and attitudes of the fifth
elementary students in the agency schools in Nablus (in Arabic). [Master
thesis, Al-Najah National University].

Alblassi, R., & Barham, A. (2010). The effect of using multiple mathematical
representations on the basic eighth grade students’ acquisition of
mathematical concepts and their ability to solve verbal problems (in
Arabic). Journal of Educational Sciences Studies, 37 (1), 1-13.

Alharbi, M. (2014). The relationship between multiple mathematical
representations and solving verbal problems for sixth grade students (in
Arabic). (Abstract number: 648803) [Master thesis, Umm Al-Qura

University]. Dar Almandumah database.

Alhashem, F., & Alkandari, A. (2015). What did Kuwait learn from its
participation in TIMSS study? An exploratory case study from senior
supervisors’ perspectives. Asian Social Science, 11(27), 298-310. https://
doi:10.5539/ass.v11n27p298

35 ctlmat/ @




2021 giiga2 ¢ 139 ¢ 00Ul alqol

Almasarwa, M. (2012). The effect of teaching according to a strategy based on
mathematical linkage and representation on the mathematical prowess
of sixth grade students (in Arabic). (Abstract number: 749540) [Master
thesis, The Hashemite University]. Dar Almandumah database

Alolayan, F. (2017). Self-evaluation of the performance of mathematics
teachers in the middle stage in light of the standards of mathematics
operations in the middle stage in light of the standards of international
school mathematics operations NCTM (in Arabic). Journal of
Educational and Psychological Sciences, 18 (1), 593-549.

Alsawai, O. (2010). Mathematical representation skills and arithmetic opera-
tions for sixth grade students (in Arabic). Journal of Educational and
Psychological Sciences, 11 (2), 139-163.

Alsharkia, Z. (2016). The effectiveness of a training program based on some
learning strategies in improving the beliefs of perceived self-efficacy
among fourth grade students of basic education in the Sultanate of
Oman (in Arabic). (Abstract number: 945787) [Master thesis, Sultan

Qaboos University]. Dar Almandumah database

Alsir, K. (2015). The degree to which mathematics teachers practice moves to
develop mathematical communication patterns and skills among their
students in grades seven, eight and nine in Gaza Governorate (in
Arabic). Journal of Educational and Psychological Sciences, 16 (2), 429-
399.

Alsubhi, N. (2015). The effect of an instructional strategy based on the
standards of communication and mathematical representation on
algebraic thinking and solving algebraic problems among middle school
students (in Arabic). [Unpublished Master’s Thesis]. Taibah University

Anwar, R., Yuwono, 1., & As’ ari, A. (2016). Mathematical representation by
students in building relational understanding on concepts of area and
perimeter of rectangle. Educational Research and Reviews, 11(21), 2002-
2008.https.//doi: 10.5897/ERR2016.2813

Bandura, A. (1986). The explanatory and predictive scope of self-efficacy
theory. Journal of Social and Clinical Psychology, 43), 359-373.
https://doi.org/10.1521/jscp.1986.4.3.359

@ 55 st




s I (g - (] SR

Bandura, A. (2006). Guide for constructing self-efficacy scales. In F. Pajares &
T. Urdan (Eds.), Adolescence and education (pp. 307-337). Information
Age.

Bursal, M. (2010). Turkish preservice elementary teachers’ self-efficacy beliefs
regarding mathematics and science teaching. International Journal of
Science and Mathematics Education, 84), 649-666.
https://doi.org/10.1007/s10763-009-9179-6

Chen, M., Lee, C., & Hsu, W. (2015). Influence of mathematical representation
and mathematics self-efficacy on the learning effectiveness of fifth
graders in pattern reasoning. International Journal of Learning,
Teaching and Educational Research, 13(1), 1-16.

Faraj Allah, A. (2014). Methods of teaching mathematics (in Arabic). Al-
Yazouri Scientific Publishing and Distribution.

Gates, M. (2015). Middle school mathematics and self-efficacy at a
southeastern Massachusetts middle school. [Doctoral dissertation,

Northeastern University]. Northeastern University Theses and disserta-
tions Archive. http://hdl.handle.net/2047/d20128387

Goldin, G. (2014). Mathematical representations. In Stephen Lerman. (Ed.),
Encyclopedia of Mathematics Education (pp.409-413). Springer.
https://doi.org/10.1007/978-94-007-4978-8

Herbel-Eisenmann, B. (2002). Using student contributions and multiple
representations to develop mathematical language. Mathematics
Teaching in the Middle School, §2), 100-105.

Kahle, D. (2008). How elementary school teacher’s mathematical self-efficacy
and mathematics teaching self-efficacy relate to conceptually and
procedurally oriented teaching practices. [Doctoral dissertation, The
Ohio State University] The Ohio State University Theses and disserta-
tions Archive.
http://rave.ohiolink.edu/etdc/view?acc_num =osul211122861

Kaya, D., & Bozdag, H. (2016). Resources of mathematics self-efficacy and
perception of science self-efficacy as predictors of academic achieve-
ment. European Journal of Contemporary Education, 18(4), 438-451.
https://doi: 10.13187/ejced.2016.18.438

35 ctlmat/ @




2021 giiga2 ¢ 139 ¢ 00Ul alqol

Moran-Soto, G., & Benson, L. (2018). Relationship of mathematics self-
efficacy and competence with behaviors and attitudes of engineering
students with poor mathematics. International Journal of Education in
Mathematics, Science and Technology, &(3), 200-220.
https://doi: 10.18404/ijemst.428165

National Council of Mathematics Teachers (2013). Principles and Standards of
School Mathematics (in Arabic). (Muhammad bin Mufrah al-Asiri,
Haya Bint Muhammad al-Omrani and Fawzi bin Ahmad al-Dhakir)
Arab Bureau of Education for the Gulf States (2000).

National Council Teachers Mathematics (NCTM) (2000). Principles and
standards for school mathematics. NCTM.

Othman, M. (2017). The effect of using multiple mathematical representations
on developing and retaining retlective thinking skills among eighth
grade students in Gaza (in Arabic). [Master thesis, Islamic University].
Retrieved from http://hdl.handle.net/20.500.12358/19411

Panaoura, A., Gagatsis, A., Deliyianni, E., & Elia, 1. (2009). The structre of
students’ beliefs about the use of representations and their performance
on the learning of fractions. Educational Psychology, 29(6), 713-728.
https://doi: 10.1080/01443410903229437

Pietsch, J. (2020). Teaching and learning mathematics together: Bringing
collaboration to the centre of the mathematics classroom. Cambridge
Scholar Publishing.

Purwadi, 1., Sudiarta, 1., & Suparta, 1. (2019). The effect of concrete-pictorial-
abstract strategy toward students’ mathematical conceptual understand-
ing and mathematical representation on fractions. International Journal
of Instruction, 12(1), 1113-1126.

Rajab, 1. (2009). The effect of an instructional strategy based on the standards
of communication and mathematical representation on the ability to
solve problems and mathematical thinking among primary school
students in Jordan (in Arabic). (Abstract number: 587729) [Doctoral
dissertation, Amman Arab University]. Dar Almandumah database

Schukajlow, S., Achmetli, K., & Rakoczy, K. (2019). Does constructing
multiple solutions for real-world problems affect self-efficacy?.

@ 55 st




s I (g - (] SR

Educational Studies in Mathematics, 100,43-60. https.//doi: org/10.1007/
s10649.

Schultz, J., & Waters, M. (2000). Why representations? The Mathematics
Teacher, 93(6), 448-453.

Shaheen, M. (2011). The effect of using multiple representations in teaching
algebra on seventh grade students ‘achievement (in Arabic). (Abstract
number: 560156) [Master Thesis, Birzeit University]. Dar Almandumah

database.

Siegle, D., & McCoach, B. (2007). Increasing student mathematics self-efficacy
through teacher training. Journal of Advanced Academics, 182), 278-
312. https://doi:10.4219/jaa-2007-353

Son, J. (2018). Back translation as a documentation tool. Transiation &
Interpreting, 10(2), 89-100. https://doi: 10.12807/ti.110202.2018.a07

Sowanto, S., & Kusumah, Y. (2018). Enhancing students’ mathematical
representation and self-efficacy through situation-based learning assisted
by geometer’s sketchpad program. Journal of Physics: Conference
Series. https://doi: 10.1088/1742-6596/1013/1/012107

Stevens, T., Olivarez Jr, A., & Hamman, D. (2006). The role of cognition,
motivation, and emotion in explaining the mathematics achievement
gap between Hispanic and white students. Hispanic Journal of
Behavioral Sciences, 28(2), 161-186. https://doi.org/10.1177/
0739986305286103

Trends in Mathematics and Science Studies (TIMSS) (2015). International
results in mathematics. Retrieved from: http://timss2015.org/wp-con-
tent/uploads/filebase/full%20pdfs/T15-International-Results-in-Mathe-
matics-Grade-8.pdf

Ubaida, N. (2016). The effect of using multi-level mathematical representations
in teaching mathematics on developing algebraic thinking skills, algo-
rithmic skills, and solving algebraic problems among middle school
students (in Arabic). Arab Studies in Education and Psychology, (75),
117-170.

Ural, A., Umay, A., & Argun, Z. (2008). The effect of student teams
achievement-based technique on academic achievement and self-efficacy

35 ctlmat/ @




2021 giiga2 ¢ 139 ¢ 00Ul alqol

in mathematics. Journal of the Faculty of Education, 3535), 307-318.
https://doi:10.5539/ies.vOn11p104

Usher, E. (2007). Tracing the origins of confidence: A mixed-methods
exploration of the sources of self-efficacy beliefs in mathematics.
[Doctoral dissertation, Emory University] Emory University Theses and
dissertations Archivehttps://etd.library.emory.edu/

Usta, H. (2016). Analysis of student and school level variables related to
mathematics self-efficacy level based on PISA 2012 results for China-
shanghai, Turkey, and Greece. Educational Sciences: Theory and
Practice, 16(4), 1297-1323.https://doi: 10.12738/estp.2016.4.0283

@ 55 st






