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Abstract 

 

The effect of teaching by van Hiele model on the geometric thinking and 

achievement of the students of the 6
th

 basic class. 

 

 

This study aims at determine the effect of teaching by van Hiele model on 

the geometric thinking and achievement of the students of the 6
th

 basic 

class, through answering the following questions: 

 

1- What is the effect of the teaching by Van Hiele model on the 

achievement of the students of 6
th

 basic class? 

 

2- Does this effect differ by sex? 

 

3- Does this effect differ by interacting between sex and group? 

 

4- What is the effect of the teaching by the Van Hiele model on the 

geometric thinking of the students of the 6
th

 basic class? 

 

5- Does this effect differ by sex? 

 

6- Does this effect differ by the interacting between sex and group? 

 

The sample of this study consisted of ( 155 ) 6
th

 grade students from 

Hebron schools, (77) males and (78) females. Students were assigned to 

experimental and control groups. The experimental group was taught by 

Van Hiele model, The control group was taught by the ordinary style. 

 

The instruments used at this study were an achievement test, a geometric 

thinking test. Validity and reliability were established for these tests. The 

experiment method lasted 8 weeks.  

 

The design of the study was pre-post non random groups. In view of the 

design, the tests were administrated before and after the experiment. Data 

was analyzed using (ANCOVA) test. 

 

The findings of the study were: 

1- A significant difference between the mean scores of the 

experimental and control group was found in achievement test in 

favor of experimental group. 

2- A significant difference in achievement was found due to sex in 

favor of males. 



 

3- No significant difference in achievement was found due to 

interaction between group and sex. 

 

4- A significant difference between the mean scores of the 

experimental and control group was found in the geometric 

thinking test in favor of experimental group. 

 

5- No significant difference due to sex in the geometric thinking test. 

 

6- No significant difference in the geometric thinking test was found 

due to interaction between group and sex. 

 

From the above mentioned results, the researcher concludes that the Van 

Hiele model is suitable for teaching geometry, so curriculum designers 

may use this model in the school mathematic textbooks. Also researches 

may enlarge the study of this model in other mathematics topics.  

 

  

 

 



 





(National Council Of Teachers Of 

Mathematics (NCTM))

Curriculum & Evaluation for 

School Mathematics Standards

NCTM,



NCTM

NCTM,2000

NCTM

 NCTM, 

2000

 

  

 

  

 

  

 

  

 

  

 

  

 

  

 

 



Geometry

Thales



Battista, 2002



De Villers,2004

giving no 

education is better than giving it at the wrong timeVan Hiele, 1999



 

 

 



 

  

 

 

 

 



 

 

 

  

 

 



 



 

Utrech



" Begrip en Inzicht"

Hoffer, 1983

Tso & Liang,2002Frykholm, 1994Hoffer, 1993Van Hiele, 1986

Sharp & Zachary, 2004

Level 0, Level 1, Visualization, Concrete, Recognition

 

  

  

 

 



Level 2, Analysis 

 

 

  

 

  

 

 

Level 3, Ordering, Informal Deduction 

 

  

  

 

  

 

 

Level 4, Formal Deduction, Deduction 

  



 

 

 

 

Level 5, Rigor, Axiomatic 

  

  

 

  

 

 

 

Sandt, 2007Burger 

& Shaughnenssy, 1986

 Hierarchical 

 Adjacency 



 Distinct 

 Separation 

Naylor, 2000Olkun, & 

et al, 2005  

 

Instructional Phases, Phases of 

Learning 

 



Gutierrez, 1992Fuys, et al, 1988

Phase 1:Information  

 

Phase 2: Directed Orientation

 

Phase 3: Explicitly 

 

Phase 4: Free Orientation

 

Phase 5: Integration 



(Clements & Battista, 1992)

Pre – recognition level

(Clements et al, 1999)

Van Hiele,1999

Visualization

Descriptive

Theoretical

  

  

 

  







Frykholm, 1994





 (Fuys & Gedds, 1984)

Mayberry,1983

Usiskin,1982



  

  



  (CHOI-KOH, 2001)



Mistretta,2000

(Clements, & et al,1999)

 

 



 

NCTM

NCTM

NCTM





  

Frykholm, 1994Fuys & Gedds, 1999

Usiskin,1982

Mayberry,1983

 

  

CHOI-KOH, 2001

 

  



 





 





 

  

  

 



  

 

  

 

 

 

 

  

 

  

 

  

 

 



  

 

 

 

  

 

 Π 

 

 

 

 

 

 

 

  

 

  

 

 

  



 

  

  

  

  

  

  

  

  



  

  

  

 

 

 

 

 

 0.07 0.49 0.06 0.12 0.08 

 

 

  

  



 

 

  

 

Knight,2006



  

 

  

 

  

  

 

  

 

  

  

 

  

 

 



 

 

 

 

 

  



Fuys et al, 1988Dindyal, 2007

Cannizzaro & Menghini , 2006(

  

 

  

  

  

 

 

 



 

 

 

 

 

 

  



مرحلة المعلومبت 

 

مرحلة العرض الموجه 

 

 مرحلة الوضوح

مرحلة المعلومبت 

 

مرحلة العرض الموجه 

 

 مرحلة الوضوح

مرحلة المعلومبت 

 

مرحلة العرض الموجه 

 

 مرحلة الوضوح



  

 

 

 

  

 

 

 

  

 

 

 

 

 

  

  



A  :  O1  O2   X   O1  O2  
 

B  :  O1   O2         O1   O2   

 

A B   X

O1O2

ANCOVA 

 



 



α



(ANCOVA)



(ANCOVA)

α

α



α

α





(ANCOVA)



(ANCOVA)

α

α



α

α



 



α

(CHOI-KOH,1999)



α

Clements,1999



(CHOI-KOH,1999)

(Clements,1999)Frykholm,1994





 α

 α

 α

 α

 α

 α

 

 

 

 

 

 











(NCTM)





 

Argyropoulos, V. (2002): Tactual shape perception in relation to the 

understanding of geometrical concepts by blind students. The British 

Journal of Visual Impairment, 20 (1) PP 7-16. 

 

Battista, M. (2002): Learning geometry in dynamic computer 

environment. Teaching Children Mathematics, 8 (6) PP 333-339. 

 

Burger, W. Shaughnessy, J. (1986): Characterizing the Van Hiele levels 

of development in geometry. Journal For Research in Mathematics 

Education, 17 (1) PP 31-48. 

 

Cannizzaro, l. Menghini, M. (2006): From geometrical figures to 

definitional rigour: teacher's analysis of teaching units mediated through 

Van Hieles' theory. Canadian Journal of Science, Mathematics, and 

Technology Education, 6 (4) PP 369-386.   

 

 

CHOI-KOH, S. S. (2001): A student's learning of geometry using the 

computer. The journal of Educational Research, 92 (5) PP 301-311. 

 

 

Clements, D. Swaminathan, S. Hannibal, M. Samara, J. (1999): Young 

children's concepts of shape. Journal for Research in Mathematics 

Education, 30 (2) P P 192-212.  

 

Clements, D. Battista, M. (1992): Geometry and spatial reasoning, in 

Grouws,D (Editor), Handbook of research on mathematics teaching and 

learning. PP 420-464. New York. 

 

 

 

 



De Villiers, M. (2004): Using dynamic geometry to expand mathematics 

teachers' understanding of proof. International Journal of Mathematical 

Education in Science and Technology, 35 (5) PP 703-724.  

 

Dindyal, J. (2007): The need for an inclusive framework for students' 

thinking in school geometry. The Montana Mathematics Enthusiast, 4 (1) 

PP 73-83.   

 

Frykholm, J. (1994): External variables as predicators of Van Hiele levels 

in algebra and geometry studies. (ERIC Document Reproduction No. Ed 

245934). 

 

 

Fuys, D. Geddes, D. Lovett, C. Tischler, R. (1988): The Van Hiele model 

of thinking in geometry among adolescents. Journal for Research in 

Mathematics Education (Monograph no 3). Reston.

 

Fuys, D. Geddes, D. (1984): An investigation of Van Hiele levels of 

thinking in geometry among sixth and ninth graders. (paper presented at 

the Annual Meeting of the American Educational Research Association). 

New Orleans. 

 

Gutierrez, A. (1992): Exploring the links between Van Hiele levels and   

3 – dimensional geometry. Topologie Structurale / Structural Topology, 

18 PP 31-47. 

 

 

Hoffer, A. (1983): Van Hiele – based research . in: R. Lesh, M. Landau 

(Editors). Acquisition of mathematics concepts and process. PP 205-227. 

Academic Press, New York.  

 

Knight, K. (2006): An investigation into the change in the Van Hiele 

levels of understanding geometry of pre-service elementary and 



secondary mathematics teachers. The University of Main, Maine. (A 

Thesis).  

 

Mayberry, J. (1983): The Van Hiele levels of geometric thought in 

undergraduate preservice teachers. Journal for Research in Mathematics 

Education, 14 (1) P P 58-69.  

 

Mistretta, R. (2000): Enhancing geometric reasoning. ADOLESCENCE, 

35 (138) pp 30-32.  

 

National Council of Teachers of Mathematics (NCTM). (2000) : 

Principles and standards for school mathematics. 

www.nctm.org/standarads 2000 

 

Naylor, M. (2000): The levels of the geometric reasoning. Teaching      K 

– 8, 31 (1) PP 30-32. 

 

Olkun, S. Sinoplu, N. Deryakulu, D. (2005): Geometric explorations with 

dynamic geometry applications based on Van Hiele levels. International 

Journal for Mathematics Teaching and Learning, 

www.ex.ac.uk/cimt/ijmtl/ijmenu.htm    

 

Sandt, S. (2007): Pre-service geometry education in South Africa: A 

typical case?. Issues in the Undergraduate Mathematics Preparation of 

School Teachers, 1 PP 1-9. 

 

Sharp, J. Zachary, L. (2004): Using the Van Hiele K – 12 geometry 

learning theory to modify engineering mechanics instruction. Journal of 

STEM Education Innovations and Research, 5 (1/2) PP 35-41. 

http://www.nctm.org/standarads%202000


 

 

Tso, T. Liang, Y. (2002): The study of interrelationship between spatial 

abilities and Van Hiele levels of thinking in geometry of eighth – grade 

student. Journal of Taiwan Normal University, 46 (2) PP 1-20. 

 

Usiskin, Z. (1982): Van Hiele levels and achievement in secondary 

school geometry. Final Report of the Cognitive Development and 

Achievement in Secondary School Geometry Project. University of 

Chicago, Chicago.   

 

Van Hiele, P. M. (1999): Developing geometric thinking through 

activities that begin with play. Teaching Children Mathematics, 5 (6) P P 

310-316.

 

Van Hiele, P. (1986): Structure and insight. Orlando, Florida: Academic 

Press. 

 

 

 

 

 

 





 



 

  

  

  

  

 

 
 



 

 

 

 

:  سى ، فإٌ عٕل قغشْا ٚسا3٘ٔ 5ٔ= دائشج َصف قغشْا  .1

 سى 8-    سى                  د7-    سى                     ج4-    سى                    ب3 5ٔ-      أ

 

: تسًٙ انقغعح انًستقًٛح انتٙ تصم تٍٛ أ٘ َقغتٍٛ عهٗ انذائشج .2

َصف قغش -   يشكضا              د-   ٔتشا                     ج-   قغشا                       ب-     أ

 

:  سى  ٚسا14٘ٔيحٛظ انذائشج انتٙ قغشْا  .3

 سى 44-    سى                د28-    سى                    ج22-    سى                     ب18-     أ

 

 سى فإٌ َصف قغش انذائشج 5فٙ انشكم انًشسٕو إرا كاٌ عٕل ضهع انًشتع ٚسأ٘  .4

 :ٚسأ٘

 

 

 

 

 سى 2 ٔ 5-    سى               د2-    سى               ج1 ٔ 5-    سى                        ب1-     أ

 

 :يساحح انذائشج انًشسٕيح فٙ انشكم تانٕحذاخ انًشتعح تسأ٘ تقشٚثاً .5

 

 

 

 

    13-                           د9-                             ج5-                               ب2-    أ

 

 

 



 :انًدسى انز٘ تًثهّ انصٕسج انًدأسج ْٕ .6

 

 

 

 

يكعة -   اسغٕاَح            د-   يتٕاص٘ يستغٛلاخ            ج-   يخشٔط               ب-     أ

 

: إحذٖ انٕحذاخ انتانٛح ْٙ يٍ ٔحذاخ انحدى .7

يهًتش -   نٛتش                   د-   يتش                          ج-   سُتًٛتش                      ب-    أ

 

 3 سى1000 سى ٔحدًّ 25 سى ٔاستفاعّ 4عٕل يتٕاص٘ انًستغٛلاخ انز٘ عشضّ  .8

ْٕ :

سى 1000-    سى            د100-    سى                 ج10-    سى                        ب1-    أ

 

 

: عذد أٔخّ انًكعة ٚسأ٘ .9

 12-                           د7-                           ج6-                              ب8-    أ

 

: عذد أحشف انًُشٕس انثلاثٙ ٚسأ٘ .10

  12-                         د11-                         ج10-                            ب9-     أ

 

: يُشٕس ستاعٙ قائى إرا تسأخ أعٕال أحشفّ  ٚصثح .11

يتٕاص٘ يستغٛلاخ   -    ْشياً         د-   يكعثاً                    ج-   أسغٕاَح                  ب-  أ

 

: شكم قاعذج الأسغٕاَح انذائشٚح انقائًح ْٕ .12

دائش٘ -   تٛضٕ٘           د-   ستاعٙ                   ج-   ثلاثٙ                   ب-    أ

 

 

 



 :إحذٖ انشثكاخ انتانٛح لا تصهح نثُاء يكعة .13

 

 

 - ب - أ

   

 

 

                             

-    د - ج

 

 

 

 

 :انشثكح انًشسٕيح تصهح نثُاء .14

 

 

 

 

 

 

يتٕاص٘ يستغٛلاخ -   ْشو ستاعٙ        د-   يُشٕس ثلاثٙ         ج-   يخشٔط            ب-    أ

 

 

 سى، فإٌ انشكم 2 سى ٔقغش قاعذتٓا 6عُذ إفشاد أسغٕاَح دائشٚح قائًح استفاعٓا  .15

: انُاتح ْٕ يستغٛم تعذاِ

 سى                                 1 سى ، 6-    سى                                                        ب2 سى ، 6-          أ

 سى 6 ٔ 28 سى ، 6-    سى                                                د3 ٔ 14 سى ، 6-         ج

 

 



 

:  سى 2ْٕانًساحح انكهٛح نهًكعة انز٘ عٕل ضهعّ  .16

 سى16-    أ
2

 سى24-                    ب
2

 سى8-                         ج
3

 سى30-                   د
2

 

 

 

 سى 7 سى ٔانعشض 6انًساحح انداَثٛح نًتٕاص٘ انًستغٛلاخ انز٘ فّٛ انغٕل  .17

:  سى 8ْٙٔالاستفاع 

 سى192-    أ
2

 سى292-                   ب
2

 سى336-                ج
2                         

 سى129-  د
2

 

 

 

:  سى 12ْٙ سى ٔاستفاعٓا 8انًساحح انداَثٛح لأسغٕاَح قغش قاعذتٓا  .18

 سى64-    أ
2

 سى96-                     ب
2                     

   ط  سى96-     ج
2

 سى48-                د
2

 

 

 سى24= حدى انًُشٕس انثلاثٙ انقائى انز٘ يساحح قاعذتّ  .19
2

:  سى 8ْٕ ٔاستفاعّ 

 سى100-    أ
3

 سى150-                      ب
3       

 سى192-             ج
3  

 912-            د
 

سى
3  

 

 

 سى، ٔيساحح قاعذج 15خضاٌ عهٗ شكم أسغٕاَح، استفاع انًاء انًٕخٕد فّٛ  .20

 سى200انخضاٌ 
2

:  فإٌ حدى انًاء انًٕخٕد فّٛ ٚسأ٘

 سى3-    أ
3

 سى30-                          ب
3

 يههتش  3-    نتش                د3-                      ج

 

 

 انتهث الأسئلة
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