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BECKGroUnCNaNONOBIEEHVEs In mathematics education, the Van Hiele

model is a theory that describes how students learn geometry. The purpose
of this study is to determine the effect of software-based e-learning on
improving students’ skills regarding geometrics and geometry levels of
Van levels of Van Hiele. WIBERO08Y This study is an applied one in terms
of methods and materials; it is performed over a quantitative group of
students. At the end of sessions, a test designed based on Van Hiele
geometry levels is taken from two study and control groups. [EiiCHNGS:
Statistical analysis of the data gathered during this study shows that
GeoGebra software has an effect on improving the levels of Van Hiele
geometric thinking of students and their ability to learn corresponding
geometry lessons. It can be concluded that teaching mathematics with the
aid of software (e.g., GeoGebra) can enhance the geometric visualization
and levels of Van Hiele geometric thinking of the students and positively
affect their desire and motivation to learn mathematics lessons.
EBRBINSIBHY 1n addition to the obvious benefits of student participation in
problem solving, it also increases students' motivation, sense of
effectiveness, and self-confidence.
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Figurel. The result of the number of correct answers by Van Hiele levels for students trained in the
traditional method and with the help of Geogebra

100%
H0%

60%

40%

20% l
0%

level 1 level2 level3 level4

e 39 e 3 53 ol907 SIS Cansyd 5l gy oy Y S
Figure2. The percentage of correct answers of students at each level of VVan Hiele

O M C.oLu (f) Ja..\? ..x.io)f oolawl Oy g;.:.m...a..b 09.40)1 )l uy‘}w Oy M d.a.wl.‘?bo ‘5‘)4
I (S8 loline (Svod Jloz g mha rizred 5 300 S5z g a5 90 e b G mhaw (e (e )1
G alax Mo BB Slais b Scon 1 lie ol a5 009y S 55  Scon Slael Jg



YO ey ul.».w.ﬂ 3) g E)Lo.:: Ay 3)50 “s'éb..) w)}o.‘— 3 u«.ﬁjf

it (ot (59 T 30 Y Igus 3 Funly (o gun ey (Kamrnd (33051 4MS F Jgur
Table 4 . Summary of Pearson's correlation test between answers to questions at different Van Hiele

levels
f ¥ Y \ caw
—e [0 -Aa- AR Voo |
[-Y0 <[-Y0 \/- Y
IV FY Ve v
Ve "

glio jobate ay ()Ll (yga3l (nl sl 0 ) (F) Jgazr yo (Lo (35 Ul el (sl Totest (g03] s

LS an b 05 Jsl s 53 Olidlasi b Gagsal 05,5 5 (s (3550l 09,5) (ljsal ils 5le55 95 Sl el (oSl
3o aes o lid 1) bl ly (g9led pac g (solus cl> g0 ;o (gl THtest ool auli «(F) Jgoo ol a8,
gl LBl a2 (s gy & S 133l 5 b G5gel gy LT 48 el Jlgms ol (guoy 2 iy T 00l ol

Ll 00 L':'L"Q 09 Ja‘ C.E.w 3o u‘)}ciw‘é Gw..\.».m )im

op 9 zobw sl T-Test (g0l i HJgua

Table4.The results of the T-test for the Van-Hiele levels

LSl sl sl tHtESE Sle e osedl | Jol e
Ly ylg (5 2 09
olusebl Alols 788 | el | wels | Sig.(2- df t Sig. F
. _ tailed)
sl | Sle
3 ylastiw!
o | Veols
onb
342 084 | .107 129 231 60 1210 | .016 6112 | o,
Q:M'l?.)‘ﬁ
343 085 | .107 129 231 57527 | 1.210 L
Srr
Ll
s 9 p90 g
ol | Yhgls
163 ~050 | .054 056 298 246 1.042 | .038 4369 | o,
163 | -050 | .054 056 298 244.358 | 1.042 el
lérmil?.)‘ﬁ




el gier 558 035 b gilme (3gel 50 l3gel (il o ;AT pelauw (ouiy e [VF

e (39 po
o | Yeols
.336 .052 .072 194 .008 184 2.689 .015 5.973 Sy
bl
.336 .052 .072 194 .008 183.716 | 2.689 )54
Lol s
k2 09 il T
ol | Ybols
316 -.025 .086 145 .094 122 1.687 .002 9.586 S —l
L)
316 -.025 .086 145 .094 121.061 | 1.687 NN )5
L&r@lﬁ)b

o010y oo il s dalol jo a8 el sals 05,5 Lo (g calisee zokaw (gl T-teSt g3l bl (B) Jgaz 4o
oo 5l 5SS g 1Vl (g el 4 bgye (1) e (e (s gl b 53 (0) Jsoz 5 sl s
Ao 6|)_> P9 )Ja_m SleMb| U"‘JJL"’ Ogiian O > u’“"l")b ‘_g).g‘ﬁ ua).‘) AS 50 g -\.wL: ) I 6)|ob4A

255 2 )8 s D50 ke 15

Sl (g9l pac sleal o ol #1405 i o Luibly (soled pas 2,8 b uSle (s9lud yg031 Sig
el Cawd 4y (g loliae glay g 0l o 0y do )0 O Gl e o Ol s

Sl ) gz 59 39 (a2 g p90 gl 4 bgrje w9 Jlez 9 4 g 99 DVl 4 Lo o mllis spge o
Srmln P am po 5 ail (oo 110 (ylline gl 5l 2 s ST g YA Sl (ng) (93T 4 L e (SIQ)
55 58 (s )90 eSle (6505 a2 sl pgd o SNl (plplo S9d (oo 9y o bl
Solwd pae a5 8 ol pl b aels cavs 4 (g loline Dl g Sgdise 80y o )0 O sl mhaw o Oyl
20,800, b Sl

S )lolins hans 5l 2SS 5 14VD ply ng) 3el 4 bogaye (SIQ) Jlake S Jlgws 50 (B) Jgaz 5o s hans
el 655 4 sl pgd Sl Sl (pl by gt 5 b il )ly S plp (258 A 3 5 WAL (o0 000
56550 )l 8 (o) 2 9590
as b opl oplplo el Cavs @ (5 oline Siglés g 044 0 Al Ao 0 0 sl s o Ol 5SSl (g9l
glul o 1580 053 b (35 (B (rl b (S 005 (o0 B pdy (oo (g pom gl po o S0l (55l pae
o 039 )49.9 C.L:.m L)"‘ 'R Ll 0als sLB.'a')‘ |) U‘)?"J u.....:‘é ) ).d:

3 5SzsS s 1Y ply ) Ogesl @ bgeye GI) Jlaie (oo 05 ez s 19 () 5oz 5 iyl o
4_7L....»6|).' rajb).'amul.cyk" u_v‘).)Lu QW o)l.zw...ab)lﬁ 6)'.")4. uo)ﬁm)bswl.'s‘o RN d)bLumc.'a...u
50500 )8 (s 990 (el 55



YY E.¥ ul.».w.ﬂ 3) g E)Lo.:: Ay 3)50 “s'éb..) w)}o.‘— 3 u«.ﬁjf

S0y 0 sllas s jo atdl onl Caws s (g bolae gles g 0gh oAbl duoyd Ve gl mhaw jo Ol
By b Sl (g9l pae Az lsies

2 @tz B LB 4 mie (s (nl 5o eoliinl Sy50 05 (g, 45 s o0 (LS gl (S sk 4
Al lyeal g2ls 15 el JUasl BB gogam b sl ol ol oauits ]300 23l qunz 9 Judos g 40350 Colaw
AS) A axgi b aiiS 0l ¢ gom )y € 5 som)y SlaYaiul aie )0 059 4 cmolaw ol 51,8 095 o jUail s
sl gy as cils Ll fles o w)lo plas! Yo wl g Olil ol 4 ppd b 2oL, GlS pou Juad
=l ) SIS 48 Canl 5 LS prizen il 55,80 s G plez 5 po ok 2 b ol g ey
OloS s 4S5 00 ysk l p OhRaee Sl cnl booyls 55005 (o g poo mhaw U] 59, » i pde b
2 olygal zils lalus poc Egog0 pl Jloml LYo 5l (Sl Cad cw)yo GlaolS Glgioe 4 1) ogeS slas
b s Sy il 00,8 S g9 4 ) piie 4l palis Sygalils STl lgre 4 .l abs POVAF
L og 5Lel 5 olonl slaasl 5lasl (90l slaliéle s 5l solatul ol ol 09 aalgs lgi ol sly oo
Sidle 1 51 oolasl 40,5 Sgamme gk dieo pe (§59L8 (el (Sblie 5l Alwg g peliase g ar aulel yljgel iils
gl 7o, Cadled S 4 UT PRV P RSV S P ngf.au’_z.la...; YU SUNLIV] AN GO T PG VY

D99y L 4 Glieal iils el 0Slis G (g loline glis a5 s o i (bl Sl s caodls sk 4
55 05 A o8l Ly Gajsal a ol T 51 (Sl a8l (al o)l 352y S 09,5 5 ilowss Gijel (s,l58le
G e e pod S sl 00 (30T S i S5 el Sl 4 7o bt 09 5l 9 A ok
w53 il s (Bl o5 (S @ e ol (Kon (s o )8 310 el S Sy 13 soge o
L5 aiS oSS Loyl s 5 o0l ial33l 1, 50T iils 030551 wilgi e (o9, o5 aiile Jleb (gl o, 45 > ;o
aild o a8l 6l (o s o8 gl il (Jled sla g, 3l eolawl b oS i 1, (6 80l i
g aalys 5yEaile 5 Gaee (6,50l s )0 5 A8 oo by 6500

3525 5| Gt el ol el LT (oslSoiS” (250l 5 05530 slomal o ipel 2als (6 50k po Jole (it
o=l @l bl sl S5e el ails (La5el Colibge 10 welae paas (U b ceslio (g0 lacls
a5 1y Oliseltals 053l Wil oo (s S0l U1 2 0dle 153l b s y05 g 45T sy s ST 4 (g
(5 Fao ol 5 el 4y slozsl al38l alis S o ligeltils Jlad 8 jLie s (l38l g5 BB sk
oLy i woliz 5 Ligy 650 sladame 5 oligal il ol (50l (slayl3dlp 3 51 ooliial (sblje aloz 5|
gl iile bl )l g Sledbl (5 )5lid (b iS4 a5 b 0iS ol (65a50 (sl (6 e 0525l 5 05 S o
5 Sl wled e higmel oyl 3 jo Lad ol sleslaiwl 5 iz LUl o (gilre slad b ol 4y (559,
s Gl Bl 6 S ol (o2

A s G ol (ol 5l 50 ol o adllas a5 col Sleuogase lyls st o a8 cul b
o @l G pdneess 423 )0 9 (g (nl ) esliiul 3590 iged o3l J3 5l 60 )l5e 4 (IS o0 AT 55k
5 ey Ll 8 50 Ajsl plonil Cusgazme el a5 Ug)S (6 25 e pbl wiile (olb Lulpd 55 )5 (6 )lel anel>
s oo Lo a5 gl GRS (B sl Sl 2 b ol alad aiile (28 OMSi 0)8 slml ) (s
ol 2 5 e0lisel GRS (6,5l Sl lae 50 (59,8 slacglis s JIE 3l v o5 Ul o l 5 axdlla
5 el 008 b jael (—digel las,alid 5l oolainl (gl BB ojlal 4y lelas laie 4 b conl ;e 45T 5,90



el gier 380 035 b (gilme (3gel 50 oljgel (IS st ST b cawy 1 [V A

Sloiig aoged o)Ll 45 (6,51 5,90 4 0)LaI b 5 (o5 j5b 40,5 o)Ll (ol 355 (608 St e 2 (Sie
B ol 0550 LS i lahad o j05 50 5 lolae (qwiie S5 zshaw ot ] gla)l5 ;0 45 250 0
ol el 0o 12 2L lolas siils 5 lodas (55, » o5 V] Gragsy alox 51 ccilies (slaimgsy 0,5
e Oyl s ls B (e g Jae (pemy glitul a1 50k zslaw 5o plalae 6l &5 ae oo
re2lia 5l (6 S5 Grae S 4 wiilgs e g atlagor (Bl (oo o8 gl b Jelod g 5 polan 5o plabae i
Gl a5 020 o lis el cpl el odel Cawd 4 60 o0 SERGT 5O S selive glaadl ol Cass cwain
Eroge (nl g wims JUl JolS jobo 4y 095 Gligel Ails 41 dvvsin Foszmy pealie wiilys ol (Sen Glodas |l

SRS o i 58l dmain bjgal CokS

LS SSWEPL LR S

a phadl oSyl 003 V0 D50 a6 en bs 03g (IS D Ghasn 5 Shisel e 59 8 (s

Dy allie b g eols (g5l pes ol 8

&8l (o5l

el ouis by (B ain gl lawgy a8lio o)Ly digS za?

References

Fuys, D., Geddes, D., & Tischler, R. (1988) The van Hiele model of thinking in geometry
among adolescents. Journal for Research in Mathematics Education. Monograph 3, i-196.

Van Hiele, P.M. (1986). Structure and Insight. New York. Academic Press. International
Journal of Research in Undergraduate Mathematic Education, 1(3), 289.

Bahrani, S. J.(2018) investigating the causes of misunderstanding in geometry and the effect of
using the Van Hiele method on the academic progress and motivation of ninth grade
students in Khorramshahr city, academic year 95-96. Master's thesis in Mathematics
Education, Payam Noor University, Kerman center, [In Persian].

Sabzali, N., Neda TaVanaie, N. (2021). Investigating the Effect of Teaching Geometry Based
on Van Hiele theory on the Learning of Students, Research in Mathematics Vol. 1, No. 2,
pp.1-11.

Fadaee, B., Ghahramani, H. (2021). Investigating the Impact of Several Factors (Interest,
Educational Tools, Teaching Methods) on Learning Geometry, Research in Mathematics
Education Vol. 2, No. 2, pp.47-55.

Esmaeili Korani, A., Sakenian Dehkordi, S. (2022). Improving The Learning of Pythagoras'
Theorem By 5E Teaching Model, Research in Mathematics Education http://rme.cfu.ac.ir
Vol. 2, No. 4, pp.1-14

Veiss Moradi, A. (2009). The study of the place of school geometry in the undergraduate
curriculum of mathematics teacher based on the Van Hiele theory., Master's thesis in
mathematics education, Shahid Rajaee Teacher Training University, Tehran. [In Persian]

Al-ebous, T. (2016). Effect of the Van Hiele Model in Geometric Concepts Acquisition: The
Attitudes towards Geometry and Learning Transfer Effect of the First Three Grades
Students in Jordan. International Education Studies, 9(4), 87.

Armah, R. B., Cofie, P. O., & Okpoti, C. A. (2018). Investigating the Effect of van Hiele Phase-
Based Instruction on Pre-Service Teachers' Geometric Thinking. International Journal of
Research in Education and Science, 4(1), 314-330.



Ya e.y QL».M 3) g E)Lo.:: Ay 3)50 a‘soébn) w)}o]— 3 u».bsf

Dikkartin Ovez, F.T., Ozdemir, E. (2024). An examination of pre-service teachers’ Van Hiele
levels of geometric thinking and proof perception types in terms of thinking processes,
Educational Research and Reviews, Vol. 19(1), pp. 26-39, January 2024 DOI:
10.5897/ERR2023.4386.

Rahmayani, R., Sukayasa, R., Ismaimuza, D., Meinarni, W., (2024). Analysis of mathematical
literacy skills of student in class VIII SMP Negeri Dampelas in solving geometry problems
in term of Van Hiele level, Prima: Jurnal Pendidikan Matematika Vol. 8, No. 2, pp. 282 —
292.

ArnalBailera, A., Manero, V. A. (2023) Characterization of Van Hiele’s Level 5 of Geometric
Reasoning Using the Delphi Methodology. International Journal of Science and
Mathematics Education, 22:537-560 https://doi.org/10.1007/s10763-023-10380-z

Lumbre, A. P., Beltran-Joaquin, M. N., & Monterola, S. L. C. (2023). Relationship between
mathematics teachers’ van Hiele levels and students’ achievement in geometry.
International Journal of Studies in Education and Science (IJSES), 4(2), 113-123.
https://doi.org/10.46328/ijres.61

Gonzélez, A., Gavilan-lzquierdo, J. M., Gallego-Sanchez, I., & Puertas, M. L. (2022). A
theoretical analysis of the validity of the Van Hiele levels of reasoning in graph theory.
Journal on Mathematics Education, 13(3), 515-530.
http://doi.org/10.22342/jme.v13i3.pp515-530

Mabhlaba, S.C., & Mudaly, V. (2022). Exploring the relationship between commognition and the
Van Hiele theory for studying problem-solving discourse in Euclidean geometry education.
Pythagoras, 43(1), a659. https://doi. org/10.4102/pythagoras. v43i1.659

Zhou, L., Liu, J., & Lo, J. (2022). A comparison of U.S. and Chinese geometry standards
through the lens of van Hiele levels. International Journal of Education in Mathematics,
Science, and Technology (IJEMST), 10(1), 38-56. https://doi.org/10.46328/ijemst.1848

Uygun Eryurt, T., Guner, P. (2021). Van Hiele Levels of Geometric Thinking and
ConstructivistBased Teaching Practices, Mersin University Journal of the Faculty of
Education, 17(1): 22-40, DOI: 10.17860/mersinefd.684571

King, J., and Schattschneider, D. (1997). Geometry Turned On: dynamic software in learning,
teaching, and research”, MAA.

Laborde, C. (2002) Integration of Technology in the Design of Geometry Tasks with
CabriGeometry, International Journal of Camputer for Mathmatical Learning, Vol. 6,
pp.283-318.

Rosselle, M., Grandbastien M. (2003). "Toward Interoperable ILES: Results from a Case Study
in the E Geometry Domain", France.

Farmehr, F., Reyhani, A. (2005). The place of dynamic geometry software in high school
geometry education, 9th Iran Mathematics Education conference. [In Persian].

National Council of Teachers of Mathematics (Ed.). (2000). Principles and standards for school
mathematics (Vol. 1). National Council of Teachers of Mathematics. (NCTM).

Halat, E. In-service middle and high school mathematics teachers: Geometric reasoning stages
and gender. The Mathematics Educator, 2008, 18(1).

Gurhipour Shoubi, F., (2017) The learning level of geometric reasoning of ninth grade students
based on the theory of Van Hiele's master's thesis, Shahid Rajaee University,Tehran. [In
Persian].

Gall, M., Borg, Gal. J. (2003). Quantitative and qualitative research methods in educational
sciences and psychology. Translated by Ahmadreza Nasro and colleagues (published in the
original language in 2003). Shahid Beheshti University Press and Samt. [In Persian]



