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אאאאF( Educational Robotא
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 

Kא JאLאא 
א–אאאא 

אא 
 

אW٣٠L١L١٤٤١אW٢٧L٥L١٤٤١ 
 

אאW 
،אאאאאאאא

אאאא،א
א،אאאא،א

אאאאFSpheroEא
אאאאאאKאאאאא

אF٦٠EKאא
אאא Jא Jאא J

אאאאא JאאK
אאאא
אאאאאאK

אאאא،אא
אאאא،אאK 

אאW،אא،אא
אK 
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אאא 
אאאא١٤٤١ 

אW 
אאאא
א،אאא

K 
א؛אאא2011)E

א،אאאאא
אאאא،א

א،אF2016Eאאא
אאאא،א
،אאאF2007E

،אא،אא
אFאאEאא،

אא،אאא،אא
א

אאK 
،אא
אאאאאא،אא

אאאאF2016E،
،אאאאאאא
אא،אאאאא

Computational ThinkingFCTEא،



 

 
٣٠٠ 

אאאאF( Educational Robotאא
אאאאאא 

Kא–אLאא 

אאאFIoannou & Makridou, 2018KEא
אאאאאאא
؛אאאאאא

אאא
،אאאא
אאאאאאא

FYou & Kapila, 2017KE 
אאא،אאאאאא

אאאאאא،אאא
אאScience, technology, engineering, and 

mathematicsWאאאא
(STEM)אאאא،

אאאאא
،אאאא

אאאאאאאאK 
אא 

אאאאF30E
אאאאאאאא
א،אאא

אאאאאF1E،
אאאאאא
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אאא 
אאאא١٤٤١ 

،،אאאאאאא
،،FSoares, Leão, Santos, Ribeiro, Lopes, 

2011E،אאא،
אאאאאW J 

• אאאאאא
א؟ 

• אאאאאאא
FאאE؟ 

אא 
אאF0.05ZαE

אאאאא
אאא،Fא

אאEאא،
אאאאאאאK 

אא 
אאאאאא
אאאאאאאא

אאאK 
1 Jאאאאא

אאK 



 

 
٣٠٢ 

אאאאF( Educational Robotאא
אאאאאא 

Kא–אLאא 

2 Jאאאאאאא
FאאKE 

אא 
1 J אאאאK 
2 J אאא

אאאאא،אא
אK 

3 J אאאאא
אאאK 

4 J אא
אאאא

אאאאאK 
אא 

WאאWאא60א
F30H30Eא

אאאאFFEאא
אEFEאאK 
WאאW 

1E אא?אאא?א،
אאאK 

2E אK 
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אאא 
אאאא١٤٤١ 

3E אאאאאאK 
WאאWאאא2019א J2020K 

אאא 
אאאאW JאאWאא

אא،אאWאאK 
אאאא 

אאא،אאאא
אאאאFאאEאא

FאאEאאאאאא،
،אאא،א

Kא،אאא 
אא 

Wאא 
אאFEducational RobotEא

،אא
א،אאאא،אאא

אא،א
אאF2017KE 

אאאW J
אא

אאK 
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אאאאF( Educational Robotאא
אאאאאא 

Kא–אLאא 

Wאא 
אאFspatial reasoningEאא

FNRC, National Research Council, 2014Eא
،א

،אאאא،א
אאאאFאאKE 

אאאW Jאאא
،אאא،אאאא

אאאאK 
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אאא 
אאאא١٤٤١ 

אאאאא 
אאא
،אאאאאאאא

אא،אאא،
א،א

אKאא
א،אא

אאאאאא،
אא،אאא
א،
אאאאאאא

אאFSoares, et al 2011E،
،אאאאא
،אאאא
א،אאא

אFא&،א2015E،
אאאאאא

אא؛אאאFChin, Hong, & 

Chen, 2014Eאא
א،אאא

אאאאאאאא
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אאאאF( Educational Robotאא
אאאאאא 

Kא–אLאא 

،אאאאא
אFא&،א2015Eא

אאאאאאא
אאא

אאאאאאאאK 
אFJulià & Antolí, 2016E

אאאאאאאא
א12אא،

אאאאKאאא
،אאאא

אאאאא
אאאאאאאK 

،אאאאא
FGardner & Hatch, 1989Eא

אאאאאא
אאאאא،אא
א،א،אאא

אאא2Dאאא،
א3אD،2007)Eאא

א،אאא
אאאאאאא



 

 
٣٠٧ 

אאא 
אאאא١٤٤١ 

אאאא،אאא،
א،אK 

אאF2014Eאאאא
אאאאא

אאאא،אא
،אאאאאאא

אאF2015Eאאאא
אאFMoodleEאאא
א،אאאא

אאאא
אאאא
،אאאא

F2015Eאאאא
אאאאא
אאאא

אK 
אא 

F١Eאא 
א אא א 

אא אאא 

אא אא 
FE 

אא
אא 
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אאאאF( Educational Robotאא
אאאאאא 

Kא–אLאא 

F1Esephro 

אאאאא
אא،?אאא?

אאאא،אאא
אFאאאE،

אF١Eאאא 
אאא 

Wאא 
1 JאאW JF٤E

FspheroER2D2)EאF١E 
אאW 

• אאW J
אאאK 

• אאW J
א

אFYou & Kapila, 2017KE 
• אW Jא

אK 
-2W J 

FbannerE 2.5*2.5،אאא
،א

א،אאאFEאאFEK 
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אאא 
אאאא١٤٤١ 

א
אF2E 

 
 
 
 
 
 
 

٢ אא٥}٢G٥}٢ 
3 JW J 

،אאאאAndroid،
FSphero EduE،אאאאא

אאא
F34KE 

 
 
 

٣Sephero Edu 
 
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אאאאF( Educational Robotאא
אאאאאא 

Kא–אLאא 

Wאא 
-1אW J 

 
 
 
 
 
 
 

 
F٤E אאא 

א JF2E Jא،אאא
אאא،אא

אאאאאא 
2 J אW J 
• א45K 
• ،א

F12-7EאK 
3 J אאאW Jא

אאא
אאאאF10E، 
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אאא 
אאאא١٤٤١ 

 
אF٢KE 

F٢E אאא 
אא א א א 

1 0.57 0.43 0.20 
2 0.52 0.48 0.20 
3 0.35 0.65 0.35 
4 0.47 0.53 0.30 
5 0.55 0.45 0.25 
6 0.43 0.57 0.20 
7 0.46 0.54 0.33 
8 0.38 0.62 0.35 
9 0.34 0.66 0.33 

10 0.38 0.63 0.38 
11 0.28 0.73 0.25 
12 0.21 0.79 0.45 
13 0.57 0.43 0.20 
14 0.60 0.40 0.20 
15 0.57 0.43 0.25 
16 0.53 0.47 0.25 
17 0.30 0.70 0.25 
18 0.23 0.77 0.20 

4 JאW J 
F٣E אא 

א א א א אא 
אא אאאאאאא

 .410** .649** .855** .797** 

אאאאא
אאא
א،א،אאא
،אאאא
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אאאאF( Educational Robotאא
אאאאאא 

Kא–אLאא 

אאאאא،
אאK 

אאאא
אF٣E 

-5אW J 
F٤Eא 

א א 
.823 18 

אF٤EאאאK 
Wאאאא 

אאאאאאFQualitative Direct 

ObservationEאאאאאאא
،אאאאא

אאאאאא
אKאאאאאא

،אאא
אאאא

FAckroyd and Hughes  ,1992Eאאאא
WאאאאFאEא

אאאאאאאאא
אאאאא،
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אאא 
אאאא١٤٤١ 

אאאאאאאאא
אאFא

אאKEFGuba and 

Lincoln, 2001Eאאאאאא
FThemesEאאאאאאאא

אאאא
אאאאאא

אאK 
אא 

אאאאאאאאא
אא،אאא

אאאאא20698א
121773אאאאא

1438 J1439אאא،
אא202אא،

א،אא
FEא661א60

א117 



 

 
٣١٤ 

אאאאF( Educational Robotאא
אאאאאא 

Kא–אLאא 

F٥Eא 
 א 
א 30 
30 א 

60 א 

אא،אאא
אא

אאF١EF5E
אאאאK 

א 
Wאא 

אאאאSPSS
אאF٦EK 

F٦Eאא 
א אאא אאא

305.8000 .40684 
אא 

 305.6000 .67466 

304.3000 1.41787 
א אא

 303.2667 1.72073 

א אא 306.0000 2.00000 



 

 
٣١٥ 

אאא 
אאאא١٤٤١ 

א אאא אאא

 303.3000 1.78403 

301.9333 1.11211 
אא אא 

 30.5333 .73030 

3017.7667 4.15794 
א 

 3012.7000 2.89053 

אאא
א،אא
אאאאא
אאא،אא

אאאאK 
אT-Testאאאא

F٧Eא F٥E 
F٧ETests of Normality 

Kolmogorov-Smirnova Shapiro-Wilk 
 Statistic dfSig. Statistic df Sig. 

SUM 
0.086 60 .200* 0.967 600.102 

 
 



 

 
٣١٦ 

אאאאF( Educational Robotאא
אאאאאא 

Kא–אLאא 

 
 
 
 
 
 
 
 
 

F٥Eאא 
אT testאאא

אאF8WE J  
 
 
 
 
 
 
 
 
 



 

 
٣١٧ 

אאא 
אאאא١٤٤١ 

אT TestF8EאF5.5E
0.00אאאא،

אאאאא
אאאא،אאאא
אאאאא

אF1.41Eא
K  

אאאאאFא
אא٦E 

אאא 
אא–F6E J،א

אאא
אאאאFאאאE 

WאאאאE،W J 
Eא 

אאאאא
אאא،אאאFChin, 

Hong, & Chen, 2014Eאאאא
؛אאאאאא
،אאאא
א
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אאאאF( Educational Robotאא
אאאאאא 

Kא–אLאא 

אא،אאא2015) E
אאאאאאאא

אK 
 
 
 
 
 
 
 
 
 
 
 

 
 

F٦Eאא 
אאאא

אא،אאאאא
،אאא

אאאאK 
Eא 

אאאאא
אאאאFAlsoliman, 2018E
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אאא 
אאאא١٤٤١ 

א،אאא
אאK 

אאאאא
،א،א

،אא
אאאא،א

אאא،אאאאK 

*��*��* 
 
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אאאאF( Educational Robotאא
אאאאאא 

Kא–אLאא 

א 
אאא

אאFJulià & Antolí, 2016Eא
אאאא

אאאאאאא،א
אאא،א

F2017Eא
אF0.05ZαEאאא

אאא،אאאא
אאאאאK 

אאאFאאHאאE
אאאא،

אאאאאאא
אאאF2018Eאאא

אאאאאאאאא
אאאאK 

אאא
אאאאא،אאא

אKאאא
אאא؛אאאא

אאאאאאאKא



 

 
٣٢١ 

אאא 
אאאא١٤٤١ 

٢٠٣٠אאא
אאאאאאא
אאאאאא

אאK 

*��*��* 
 
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אאאאF( Educational Robotאא
אאאאאא 

Kא–אLאא 

א 
1 JאאאאאאאK 
2 JאאאאאK 
3 Jאאאאאאא

אK 
4 JאאK 
5 Jאאאאא

אאאK 
א 

-1אאאאאא
אK 

-2אאאאאא
אK 

*��*��* 
 
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אאא 
אאאא١٤٤١ 

אא 
אאא 

 J א،אFK2017KEYאאאאא
אאאאאא

–אK 
 J ،א&אFK2015KEYא

אאאאאאK[אא
אK 

 J א،אFK2015KEאא
אאאאאא

אWאא J
א JאKK.024 

 J ،אFK2016KE
אאאאאאWא

אאאKK171א JאK 
 J ،FK2007KEאאא

אאאאKאאא JK 
 J ،א&FK2011KEYאאא

אאאK[אא
א Jאא JאK 
אאא 

- Ackroyd, S. and Hughes, J. (1992) Data Collection in Context (2nd ed). 

London: LongmanK 



 

 
٣٢٤ 

אאאאF( Educational Robotאא
אאאאאא 

Kא–אLאא 

- Alsoliman, B. S. H. (2018). The Utilization of Educational Robotics in 
Saudi Schools: Potentials and Barriers from the Perspective of Saudi 
Teachers, 11(10), 105–111. https://doi.org/10.5539/ies.v11n10p105 

- Chin, K.-Y., Hong, Z.-W., & Chen, Y.-L. (2014). Impact of Using an 
Educational Robot-Based Learning System on Students’ Motivation in 
Elementary Education. IEEE Transactions on Learning Technologies, 7(4), 

333–345K 
- Gardner, H., & Hatch, T. (1989). Intelligences Multiple. Educational 

Researcher (Vol. 18). American Educational Research AssociationK 
- Guba, E. Lincoln, Y. (2001). Fourth Generation Evaluation, Newbury Park, 

CA: Sage 

- PublicationsK 
- Ioannou, A., & Makridou, E. (2018). Exploring the potentials of educational 

robotics in the development of computational thinking: A summary of 
current research and practical proposal for future work. Education and 

Information Technologies, 23(6), 2531–2544K 
- Julià, C., & Antolí, J. Ò. (2016). Spatial Ability Learning through 

Educational Robotics. International Journal of Technology and Design 

Education, 26(2), 185–203K 
- Soares, F., Leão, C. P., Santos, S., Ribeiro, A. F., & Lopes, G. (2011). An 

early start in robotics: K-12 case-study. International Journal of Engineering 

Pedagogy (IJEP), 1(1), 50–56K 
- You, H. S., & Kapila, V. (2017). Effectiveness of Professional 

Development: Integration of Educational Robotics into Science and Math 
Curricula. Proceedings of the ASEE Annual Conference & Exposition, 

9937K 
אאא 

 J ،אFK٢٠١٦KEYאאK[
אK 

https://doi.org/http://www.almarefh.net/show_content_sub.php?CUV=446&Mod
el=M&SubModel=140&ID=2720&ShowAll=On

א١٨L١٠L٢٠١٨K  



 

 
٣٢٥ 

אאא 
אאאא١٤٤١ 

 J אאFK٢٠١٤KEYא،אא[
 

http://www.hssen.com/downloads.php?action=listdownloads&id=93
א٢٠L١٠L٢٠١٨K  

- Robots, G. (2018). Programmable robots for education. Retrieved from 
https://www.generationrobots.com/en/135-programmable-robots-for-
education Visited 19/10/2018 

- Sphero. (2018). R2-D2TM App-Enabled DroidTM. Retrieved from 
https://www.sphero.com/r2-d2-app-enabled-droid                                                        
Visited 19/10/2018 

*��*��* 



 

 
٣٢٦ 

אאאאF( Educational Robotאא
אאאאאא 

Kא–אLאא 

F١E 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 



 

 
٣٢٧ 

אאא 
אאאא١٤٤١ 

٢ 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
٣٢٨ 

אאאאF( Educational Robotאא
אאאאאא 

Kא–אLאא 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

*��*��* 
 



( Educational Robot

–

List of References:

- Albadw, A. M. A. (2017). The effect of laboratory teaching based on the 

educational robot in the development of mathematical achievement for 

twelfth grade students (Science Track) in Ammanschools, Jordan. 

- Al-Aqeel, W. K. & Al-Shammari, L. Z. (2015). “Robot competitions and 

their role in developing technical innovation for the skills of the twenty-

first century.” International Conference for the Gifted and Talented. 

- Almumin, S. B. A. (2015). Development of spatial reasoning based on 

multiple learning patterns according to the multiple intelligence theory of 

female students of Al-Imam Muhammad Ibn Saud Islamic University: 

King Khalid University Journal for Humanities, King Khalid University, 

Saudi Arabia, 024 

- Almaliki, A. B. S. B. S (2016). The effect of constructive educational 

software on developing mathematical thinking skills among middle school 

students: Journal of Education for Educational, Psychological and Social 

Research, 171 Al-Azhar University - College of Education. 

- Badawi, R. M. (2007). Effective mathematics teaching from kindergarten 

to the sixth grade. Dar Al-Fikr for publication and distribution, Amman. 

- Bugrari, R. & Yasmina, M. (2011). "The use of technological means in 

teaching mathematics in intermediate education." The institutional 

repository of the Higher School of Teachers, Algeria - Alqiba. 



Impact of Using Educational Robot in the Development of Spatial Inference 

Skills for Grade 4 Students in Mathematics Course. 

Dr.Badr S Alsoliman  Master. Moeid A Alamri 

Faculty of Graduate Studies 

for Education, King 

Abdulaziz University

College of Graduate Studies 

for Education

King Abdulaziz University

                                                     

Abstract: 

The educational robot has been experimented in this study as an educational 

tool. The research aimed to investigate the impact of using educational robot 

(Sphero) in the development of spatial inference skills for grade 4 students in 

mathematics course. The study used quasi-experimental approach and utilized 

the course achievement test of spatial inference skills for grade 4 students in 

Mathematics Curriculum in Saudi Arabia as the study toolto assess the 

differences between the means of the groups, combined with Qualitative Direct 

Observation, to report the class observation in terms of barriers and 

potentialities. The sample of the study consisted of (60) students of 4th grade 

(assigned to two experimental and control groups). Findings indicated significant 

differences between the average of means between the experimental and control 

groups inclining to the experimental group. The study recommendations 

included: the need of establishing specialized laboratories for robotics in schools, 

including robotics programming in the general education curriculum and the use 

of robots as an educational tool in mathematics curriculum. 

Key Words: Educational Robot, Spatial Inference Skill, Mathematics 

Curriculum. 




