
 

   

A learning environment based on active exploration to distinguish 

the relational concepts of Geometric shapes for kindergarten child in 

the light of Montessori Educational Philosophy 

 



  

 

 

 

إكساب طفل الروضة مهارة التمٌٌز بٌن المفاهٌم العلائمٌة  هدف البحث الحالً إلىٌ

للأشكال الهندسٌة )التطابك، والتشابه، التكافؤ( باستخدام بٌئة تعلم لائمة على الاستكشاف 

شبه التجرٌبً حٌث النشط فً ضوء فلسفة منتسوري التعلٌمٌة، وتم استخدام المنهج 

المنهج الوصفً للوصول إلى فهم أعمك  التصمٌم التجرٌبً ذو المجموعة الواحدة وكذلن

حول لدرة الطفل على استكشاف المفاهٌم العلائمٌة بٌن الأشكال الهندسٌة والتمٌٌز بٌنها، ولد 

( 6 -5( طفل من أطفال الروضة وتراوحت أعمارهم من )03اشتملت العٌنة على )

ندسٌة، بالإضافة إلى اختبار أدائً للمفاهٌم العلائمٌة للأشكال الهسنوات، وتضمنت الأدوات 

لوصف أداء الطفل، وتم تحلٌل البٌانات إحصائٌاً باستخدام  Rubricممٌاس تمدٌر الأداء 

اختبار"ت" للمجموعات المرتبطة وكذلن التحلٌل الكٌفً لممٌاس تمدٌر أداء الطفل، وكشفت 

ٌْن المب لً النتائج عن وجود فروق دالة إحصائٌاً بٌن متوسطات درجات الأطفال للمٌاس

والبعدي لصالح المٌاس البعدي، وتم حساب حجم تأثٌر برنامج أنشطة بٌئة التعلم المائمة 

وهو حجم تأثٌر عالٍ،  Cohen's d =9,283على الاستكشاف النشط حٌث بلغت لٌمة 

 وفً ضوء ذلن تم تمدٌم عددًا من التوصٌات والبحوث الممترحة.
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Abstract: 
     The current research aims to develop kindergarten children's ability 

to distinguish between relational concepts of geometric shapes 

(congruence, similarity, and equivalence) using an active exploration-

based learning environment in light of the Montessori educational 

philosophy. A quasi-experimental curriculum was employed, utilizing a 

one-group experimental design, alongside the descriptive curriculum to 

gain a deeper understanding of the child's ability to explore and 

differentiate between relational concepts of geometric shapes. The 

sample consisted of 30 kindergarten children aged 5 to 6 years. The 

tools included a performance test for relational concepts of geometric 

shapes, and a performance assessment Rubric to describe the child's 

performance. Statistical analysis was conducted using paired sample "t-

test" and qualitative analysis of Rubric. The results revealed 

statistically significant differences between the children's pre- and post-

test scores in favor of the post-test. The effect size of the active 

exploration-based learning environment activities was calculated, with 

Cohen's d = 9.283, indicating a high effect size. Based on these 

findings, several recommendations and proposed researches were 

presented. 

Keywords Active Exploration, Relational Concepts, Geometric 

Shapes, Montessori Educational Philosophy, Kindergarten Child. 
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 Learning Environment 

Active Exploration  

 

Congruence 

     

(Clements et al, 2018)
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Similarity 

(Seago, Jacobs, Heck, Nelson & Malzahn, 2014) 

 

Eequivalence 

(Carpenter, Franke & 

Levi, 2003)

                  

(On-Hallumoglu,  Orhan, Karsak, & Maner, 2021)  
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Montessori Educational Philosophy

(Lillard, & 

McHugh, 2019)   
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 Rubric
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Exploration

     

(Ødegaard & 

Hedegaard, 2020)

(Fisher, Hirsh-Pasek, 

Newcombe, Golinkoff, 2013; Lohse, Hildebrandt, Hildebrandt, 
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2022;  Yu, Landrum, Bonawitz & Shafto, 2018; Yang, Han & 

Deng, 2024)

(Lohse 

et al., 2022)

 (Gopnik, 2020; Yang et al., 2024)

  

Ødegaard & Hedegaard(2020)
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(Ødegaard & Hedegaard, 2020)

Ronald Tharp
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(Hedegaard, 2020) Ivaldi et al

(2014)

(Ødegaard & Hedegaard, 2020)
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Geometry

geometry

locationmeasurement(Aksu, 

Gedik & Konyalıoglu, 2021) 

 

(Clements et al, 2018)

Gifford, Gripton, Williams, & 

Farran(2022)

 

Gutierrez(2014)
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Traditional Rote Memorization Approach

Drill-Skill Method

Wardle, 2009Greenstein(2014) 

  

 (Clements et 

al, 2018; Olkun, Sari, & Smith,  2019; The Spatial Reasoning 

Study Group, 2015) 

Shape

  

 (Boonen, Kolkman, & Kroesbergen, 2011; 

Clements et al, 2018; Dagli & Halat, 2016; Maier & Benz, 2020; 

Maricic & Stamatovic,  2017) 
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Öcala &  Halmatova2021

 (Maricic & Stamatovic, 2017)  

National Council of Teachers of Mathematics 

[NCTM](2000)

 

Öcala &  Halmatova2021 

(Ginsburg & 

Oppenzato, 2023)
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Schemes

.(Wardle, 2009; Zilkova, Partová, 

Kopácová, & Tkačik, 2019)   

Clements et al(2018)

Visual Representations

Math 

TalkHughes, Powell, & Stevens(2016)

  

 

(Maricic & Stamatovic,  2017)Androulla et al(2020) 
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(Androulla et al, 2020; Van Hiele, 1986) 

 Alisinanoglu et al(2013)

  

   

 

 

 

  

White(2014)  

  

 

 Maricic & Stamatovic(2017)
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Dağlı & Halat (2016)
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  Montessori Educational Philosophy

 

Mathematical Mind”

 "the hand is the chief teacher of the 

child”

(Seldin, 2006; Lillard, 2017)

         

,  McKenna, & Debs, 2023)Ahlquist,  Murray(

(Isaacs, 2015; Lillard, 2005)

 

https://www.researchgate.net/scientific-contributions/Eva-Maria-Tebano-Ahlquist-2245210483?_sg%5B0%5D=NEk6ZYyf54w4tg-3IglLK0NTK3OusEDKm_xih2t3FsefiIvBeCf5speY9aM-W82CmyRfqaA.LUqHPdi1UpHLQ_CjoOQ07Oxu5iT6TkZUQmK0oTnZmB2P0UtebkxlaWolpv8eWMEvhMfJ_AVIYnVfWUwCkYco8A&_sg%5B1%5D=o4xnXw0Z7l5F2bLV9cKoV4HQsU9zvL3AkptHDzums4hSl-0svUw-PvTUdiN4BLwPvIcd8-U.aFPk6odR0IalL4RsOPx3UJir0U8QB3G-tnlfPFCQzlAK25fejHPrvYU2WwbFE90pwAm-QaOhtx-Yrn_iaN6WyQ&_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIiwicG9zaXRpb24iOiJwYWdlSGVhZGVyIn19
https://www.researchgate.net/profile/Angela-Murray-6?_sg%5B0%5D=NEk6ZYyf54w4tg-3IglLK0NTK3OusEDKm_xih2t3FsefiIvBeCf5speY9aM-W82CmyRfqaA.LUqHPdi1UpHLQ_CjoOQ07Oxu5iT6TkZUQmK0oTnZmB2P0UtebkxlaWolpv8eWMEvhMfJ_AVIYnVfWUwCkYco8A&_sg%5B1%5D=o4xnXw0Z7l5F2bLV9cKoV4HQsU9zvL3AkptHDzums4hSl-0svUw-PvTUdiN4BLwPvIcd8-U.aFPk6odR0IalL4RsOPx3UJir0U8QB3G-tnlfPFCQzlAK25fejHPrvYU2WwbFE90pwAm-QaOhtx-Yrn_iaN6WyQ&_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIiwicG9zaXRpb24iOiJwYWdlSGVhZGVyIn19
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Global Montessori Network, 2022)

Relational Concepts 

     

(Ginsburg & 

Oppenzato, 2023)Spatial 

visualization 

 

(Gutierrez, 2014)

Kusumaningsih & Ariyanto (2020)

 (DDR) 
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(Hornburg, Devlin  & McNeil, 

2020)

(Carpenter et al, 2003)

(Lenz, 2022)

(Vale, 2013)

Lenz(2022)
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(Sarama, & Clements,   2014)

(Hornburg, Shipley, Matthews, McNeil, 2023)  

(Powell, 

2012) Kurniawan, Dzikri, Widyastuti, 

Sembiring, & Manurung (2019)

 Ferry, 

 Hespos, & Gentner(2015)
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 (Anderson, Chang, 

Hespos, & Gentner, 2018)Walker, Hubachek, & Vendetti

(2018)  
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 

 

•Pre-Test 

 القٍبس القبلً•

لاختببر المفبهٍم 
العلائقٍت للأشكبل 

 الهندسٍت

•Learning 
Environment 

Activities 

أنشطت بٍئت التعلم 
القبئمت على 

 Post- Test• الاستكشبف النشط

 القٍبس البعدي•

لاختببر المفبهٍم 
العلائقٍت للأشكبل 

 الهندسٍت
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 

Cooper
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(van Hiele, 

1986; Battista, 2007; Clements & Sarama, 2009; Miller & 

Ziegler, 2012) 
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SPSS 27

Paired Sample T-Test

  

 

   

 

66,4584 6,34475
 

29 
 

38,669 
 
 

0,000   
 

 

113,5161  1,31329
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Chohen's d= 9, 283   

Paired Sample T-Test 

○
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Rubric

   

   

   

   

   

   

  

 

  

 

11.5000 

5.6333 

 متوسطات درجات الأداء الكلً على ممٌاس تمدٌر الأداء بعدٌاً

 متوسطات درجات الأداء الكلً على ممٌاس التمدٌر لبلٌاً
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