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 s Assistant: Enhancing Creativity in Solving
Physics Problems

Soghra Ghanavati1 
1. Department of physics, Om.C, Islamic Azad Uni-
 versity, omidiyeh, Iran

Abstract: Artificial Intelligence (AI), with tools such 
as PhET simulations and ChatGPT-4, holds significant 
potential to transform physics education in Iran. These 
tools enhance students' creative thinking and concep-
tual understanding by generating innovative problems 
and providing personalized feedback. For instance, 
in Tehran high schools, PhET simulations have made 
learning wave concepts more engaging.

However, challenges such as data privacy, algorith-
mic biases, and the digital divide in underserved re-
gions of Iran require attention. Through a systematic 
review, this study explores AI's role in empowering 
creative teachers to foster dynamic classrooms. It also 
proposes practical solutions, including teacher training, 
providing technological infrastructure in deprived are-
as, and collaboration with the Ministry of Education. 
These strategies ensure the responsible integration of 
AI, promoting equitable physics education in Iran.

Keywords: Artificial Intelligence, Creativity, 
Physics Education



/.

-



Islamic Studies
American Journal of Islamic Social Science



  Iranian Physicists. Published by: Books LLC,
 Memphis, Tennessee, USA in
2010.pp41-45: Mehdi Golshani

   Sharif University of Technology Faculty :

 Published by: Books LLC, Memphis, Tennessee,
USA in 2010.pp19-23:Mehdi Golshani

  Quantum Physicists: Published by: Books
 LLC, Memphis, Tennessee, USA in
2010. pp72-75: Mehdi Golshani

 THE 500 MOST INFLUENTIAL MUSLIMS:
 Published: THE ROYAL ISLAMIC STRATEGIC
STUDIES CENTER, Georgetown University, 2009.
Chapter:10(Science and Technology).p146.



.

 From Physics to Metaphysics. Tehran: Institute for 
Humanities and Cultural  Studies, 1997

 Issues in Islam and Science. Tehran: Institute for 
Humanities and Cultural  Studies, 2004

Can Science Dispense whit Religion? Tehran: 
 Institute for Humanities and Cultural Studies , 2004 

 Science and Religion in a Monotheistic Perspec-
tive. First Edition. Tehran: ECO Institute, 2021.Sec-
ond Edition. Qom: Almustafa International and Publi-
cation Center. Almustafa International University, 2023.

.

 The English Translation of the Holy Quran, with 
M.J.Khalili.Vol:1 .Tehran: I.P.O. ,1992

1. IPM



Unesco 2019

تحقیقات آموزشی



/

GDP /

OECD 2021

.(

IEA 2023

-

-



Black and Wilia 1998

 Sadler 2009

Altbach 2016

SCI mago 2023



M ller
and Schäfer 2019

.(National Academics of Sciences 2012

.(IEA 1995

Unes-
co 2019

BMBF 2022

OECD 2021

M ller and Schäfer 2019

Schriewer,
2000

Altbach and Knight 2007



Un-
esco 2016

United Nations 2015
GDP

GDP

//

GDP



1. Gross Domestic Product (GDP)
2. Research and Developement (R&D)
3. International Energy Agency (IEA)
4. Program for International Student Assessment (PISA)
5. BMBF
6. SDG4 

. -

. -

. -

. –
5. UNESCO (2019). Science Education in Germany: Structure 
and Innovations. Paris: UNESCO Publishing.

. –
7. OECD. (2021). Education at a Glance 2021: OECD Indica-
tors. OECD Publishing.

. -
9. IEA. (2023). TIMSS 2023 International Results in Mathe-
matics and Science
10. Black, P., & Wiliam, D. (1998). Assessment and classroom 
learning. Assessment in Education, 5(1), 7–74.
11. Sadler, D. R. (2009). Indeterminacy in the use of preset 
criteria for assessment and grading. Assessment & Evaluation 
in Higher Education, 34

. -
13. Altbach, Philip G. (2016). Global Perspectives on Higher 
Education. Johns Hopkins University Press.
14. SCImago Journal & Country Rank(2023) SCImago. (2023). 
Country Rankings. Retrieved from  https://www.scimagojr.com

16. UNESCO (2022). Global Education Monitoring Report: In-
clusion and Education.
17. Möller, J., & Schäfer, L. (2019). Science Motivation through 
Outreach Activities. Journal of Science Education, 47(3), 112–
126.

19. National Academies of Sciences, Engineering, and Med-
icine. (2012). Discipline-Based Education Research: Under-
standing and Improving Learning in Undergraduate Science and 
Engineering. The National Academies Press.
20. IEA. (1995). Third International Mathematics and Science 
Study (TIMSS 1995). IEA.
21. Schriewer, J. (2000). Comparative Education Methodology 
in Transition: Towards Reflective Modernization. Comparative 
Education Review, 44(4), 479–493.
22. Altbach, P. G., & Knight, J. (2007). The Internationalization 
of Higher Education: Motivations and Realities. Journal of Stud-
ies in International Education, 11(3–4), 290–305.
23. UNESCO (2016). Education for People and Planet: Creating 
Sustainable Futures for All. Paris: UNESCO.
24. United Nations. (2015). Transforming Our World: The 
2030 Agenda for Sustainable Development. New York: United  
Nations.

28. Federal Ministry of Education and Research – BMBF 
(2022). Annual Report on Science Equipment Funding in 
Schools.
29. OECD (2023). Education at a Glance 2023: OECD Indi-
cators.
30. European Commission. (2021). Education and Training 
Monitor – Germany.



 

برنامه درسی



Kolb 1984

.(Johnson & Johnson 2014

Johnson & Johnson,

2009

 Hmelo-Silver,
.(2004; Prince, 2004



::





1. Constructivism
2. Project- Based Learning (PBL)
3. Collaborative Learning
4. Peer Instruction

1. Kolb, D. A. (1984). Experiential learning: Experience as the 
source of learning and development. Prentice-Hall
2.D. W. Johnson and R. T. Johnson, (2014). "Cooperative 
learning: Improving university instruction by basing practice 
on validated theory," Journal on Excellence in College Teach-

ëë

ing, vol. 25, no. 3–4, pp. 85–118.
3. Johnson, D. W., & Johnson, R. T. (2009). An education-
al psychology success story: Social interdependence theory 
and cooperative learning. Educational Researcher, 38(5), 
365-379. 
4. M. J. Prince, (2004). "Does active learning work? A re-
view of the research," Journal of Engineering Education, 
vol. 93, no. 3, pp. 223–231.
5. C. E. Hmelo-Silver, (2004). "Problem-based learning: 
What and how do students learn?," Educational Psychology 
Review, vol. 16, no. 3, pp. 235–266.



  |  

فناوری آموزشی



  |   

.(Walecka 2022

www.deeplook.ir

www.press.araku.ac.ir



  |  

.(www.iraninfuturist.com



  |   

Goodfellow et al., 2016



  |  

.(www.behfalab.com



  |   

 Goodfellow

& et al. 2016



  |  

:

:

:

:

:

:

:

:

1. DeepXDE    2. Google AI Platform / PyTorch
3. aptuna    4. Support Vector Machine (SVM)
5. Scikit-learn    6. LabVIEW + Machine Learning
7. OpenAI Gym + Physics Engines    8. GeoGebra
9. PhET Interactive Simulations    10. Wolfram Alpha
11. SymPy    12. Microsoft Mathematics
13. Phyphox    14. Google Lens
15. Khan Academy    16. SymbMath

1. Goodfellow; Ian., Bengio; Yoshua., and Courville; Aaron, 
(2016). Deep Learning, The MIT Press.
2. Walecka; J. D., (2022). Introduction to Quantum Mechan-
ics, World Scientific Publishing Company.
3. https://www.deeplook.ir (1397).
4. https://www.press.araku.ac.ir/book_401027.html (1402).
5. https://www.google.com/amp/s/civilica.com/l/160776/amp/
6. www.iraninfuturist.com 
7. https://www.behfalab.com   
8. https://www.daneshbejo.ir/2024/11/22 





B2n.ir

B2n.ir

sin (sin .sin )

tan tan . tan

/



A � a �

R

 

th  

tHtH

PM
PM

PM

PM

PM PM
PM

PM

PM

PM

PM

PM

AM

AM

z

z

t

t

r

A �

a �

a �

a �

a �

th .



t
t

sin( )sin( )cos( ) ( )
tan(H )y : h

cos( )

x : y

A �

f(x)

thr : R
tan(a )
:

�

/ /�

1. GeoGebra
2. bifilar

1. https://B2n.ir/jj6450 
2. https://B2n.ir/xh2075



  |   

cmf

کاربردی



  |  

-



فناوری آموزشی



RR.(Wu & et al. 2013

.(Ibáñez & et al. 2018

Az-
uma 1997

.(Billinghurst & Andreas 2012

Milgram & Kishino 1994

Bacca-Acosta & Baldiris 2014



RAAShams & Seitz 2008

Billinghurst & Andreas 2012

.(Sweller 1988

.(Ibáñez & et al. 2018



RRKencana & et al. 2021

https://arphysics.de

Ltms



AA.(Vidak & et al 2023

1. Augmented Reality (AR)
2. Virtual Reality (VR)
3. Multisensory Learning Theory     4. Augment Education

1. Wu; Hsin-Kai, Lee; Silvia Wen-Yu, Chang; Hsin-Yi, Liang; 
Jyh-Chong, (2013). Current status, opportunities and challenges of 
augmented reality in education,
Computers & Education, Vol. 62. 
2. Ibáñez; María Blanca; Delgado Kloos; Carlos, (2018). Aug-
mented reality for STEM learning: A systematic review, Comput-
ers & Education, Vol. 123.     
3. Azuma; Ronald T., (1997). A Survey of Augmented Reality, Pres-
ence: Teleoperators and Virtual Environments, Vol. 6, 355–385.
4. Billinghurst; Mark, Duenser; Andreas, (2012). Augmented Real-
ity in the Classroom, Computer, Vol. 45.      
5. Milgram; Paul, Kishino; Fumio, (1994). A Taxonomy of Mixed 
Reality Visual Displays, IEICE Transactions on Information and 
Systems (Vol. E77 D, no. 12).
6. Bacca-Acosta, Jorge; Silvia Baldiris, (2014). Augmented Reality 
Trends in Education: A Systematic Review of Research and Appli-
cations, Educational Technology & Society, Vol. 17, pp. 133-149.
7. Shams, L.; A. R. Seitz, (2008) Benefits of multisensory learning, 
Trends in Cognitive Sciences, Vol. 12, No. 11. 
8. Billinghurst, Mark; Andreas, Duenser, (2012). Augmented Real-
ity in the Classroom, Computer, Vol. 45, No. 7. 
9. Mayer, Richard E., (2001). Multimedia Learning, Cambridge 
University Press. 
10. Sweller, John, (1988). Cognitive Load During Problem Solv-
ing: Effects on Learning, Cognitive Science, Vol. 12, No. 2. 
11. Kencana, H. P., Iswanto, B. H., and Wibowo, F. C., (2021). 
Augmented Reality Geometrical Optics (AR-GiOs) for Physics 
Learning in High Schools, Journal of Physics: Conference Series, 
Vol. 2019, No. 1.

13. https://arphysics.de

Gomzi, (2023). Augmented Reality Technology in Teaching about 
Physics: A Systematic Review of Opportunities and Challenges, 
European Journal of Physics, Vol. 44, No. 1. 



.(Mirzajani & Saeedi, 2020

.(Jalilvand & Ahmadi 2021

.(

مادۂچگال مبتنی بر تجربه و فناورى



Ash-
.(croft & Mermin, 1976; Horowitz & Hill 2015

Horowitz & Hill, 2015

.(

.(

.(

.(

z

/  <p



/

t

Horowitz &
Hill 2015

.(Hall 1879

.(Chappert & et al., 2007

.(

.(Tinkham 2004

V R = 
I 

I



R V

.(Tinkham 2004

Mirza-
.(;jani & Saeedi 2020

.(

 Jalilvand
.(& Ahmadi, 2021

.(Mirzajani & Saeedi, 2020

.(

/ /

/ /

t
(P / , t( ) / )

(P / ,F( / ) / )



.(

.(

///

//

/

>p t

é



.(

é

é

.(Chappert & et al 2007

.(

.(Mirzajani & Saeedi, 2020

.(Jalilvand & Ahmadi 2021

.(

.(Jalilvand & Ahmadi 2021



1. Project-Based Learning – PBL    2. LED    3. MRI
4. Condensed Matter Physics    5. Conductivity    6. Magnetism
7. Superconductivity    8. Crystal Structure
9. Project-Based Learning    10. Augmented Reality
11. STEAM (Science, Technology, Engineering, Arts, and Mathematics) 
12. 5E MODEL (Engage, Explore, Explain, Extend, Evaluate)
13. (Engage, Explore, Explain)
14. 7E MODEL (Engage, Elicit, Explore, Explain, Elaborate, Evaluate, 
Extend)
15. Constructivism    16. Cognitive Load Theory
17. Dual Coding Theory
18. Engage, Elicit    19. Explore    20. Explain, Elaborate
21. Evaluate, Extend    22. quasi-experimental
23. Cronbach’s Alpha    24. ANCOVA    25. Semiconductors
26. Hall Effect    27. Magnetic Materials    28. Thermodynamics
29. Superconductors    30. Meissner Effect    31. GeoGebra-AR
32. Merge Cube AR    33. Augment    34. Delayed Post-test
35. PBL

1. Mirzajani, H., & Saeedi, Z. (2020). Barriers to active learning in Ira-
nian schools: Perspectives of teachers and administrators. International 
Journal of Educational Development, 74, 102168. 
2. Jalilvand, M. R., & Ahmadi, H. (2021). Challenges of implement-
ing educational technology in Iranian high schools: A qualitative study. 
Journal of Educational Technology Development and Exchange, 14(2), 
56–70. 

.(
4. Ashcroft, N. W., & Mermin, N. D. (1976). Solid State Physics. Holt, 
Rinehart and Winston. 

. –

. –

. –

10. Hall, E. H. (1879). On a new action of the magnet on electric cur-
rents. American Journal of Mathematics, 2(3), 287–292. 
11. Chappert, C., Fert, A., & Van Dau, F. N. (2007). The emergence 
of spin electronics in data storage. Nature Materials, 6(11), 813–823. 
12. Tinkham, M. (2004). Introduction to Super conductivity (2nd ed.). 
Dover Publications. 





wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww

w w w. r o s h d m a g . i r
         

IS
SN

: 1
60

6-
91

7x


