
International Journal of Pedagogics 416 https://theusajournals.com/index.php/ijp 

 
 

 VOLUME Vol.06 Issue05 2026 

PAGE NO. 416-419 

DOI 10.37547/ijp/Volume06Issue05-95 

 
 
 
 

     

Developing Students’ Non-Standard Thinking Skills in 

Teaching the Topic Of “Laser” Through Mind 

 

Olimjonova Nigina Sobirjon qizi 
Shahrisabz State Pedagogical Institute, Uzbekistan 

 

Received: 18 April 2026; Accepted:  03 May 2026; Published: 29 May 2026 

 

Abstract: This article examines the pedagogical significance of using Mind Map technology in teaching laser 
physics and its role in developing students’ non-standard thinking skills. During the study, complex theoretical 
concepts of laser physics, including stimulated emission, laser types, quantum transitions, and practical 
applications of laser technologies, were systematically analyzed through Mind Maps. The article reveals the 
advantages of intellectual maps as a visual educational technology and demonstrates their effectiveness in 
strengthening students’ knowledge, developing logical reasoning, and fostering creative thinking. 

The study also analyzes the differences between traditional and innovative approaches to teaching laser physics 
and substantiates the positive impact of Mind Map technology on students’ independent thinking, creative 
problem-solving, and holistic understanding of complex physical processes. Research findings indicate that the 
use of Mind Maps increases students’ classroom engagement, supports deeper understanding of the topics, and 
serves as an effective pedagogical tool for developing non-standard thinking skills. The article contributes to 
improving the teaching of physics in higher educational institutions through innovative educational technologies. 
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Introduction: Modern educational reforms require the 

broad integration of innovative pedagogical 

technologies into the teaching process. In particular, the 

use of innovative methods in physics education plays an 

important role in developing students’ thinking abilities, 

fostering independent reasoning, and ensuring a deep 

understanding of complex physical phenomena. Laser 

physics, which is one of the most difficult areas of 

physics, is often challenging for students when taught 

through traditional methods. This frequently results in 

reduced interest and difficulties in comprehension. 

Therefore, the use of interactive methods, especially 

Mind Map technology, in teaching laser physics has 

become an актуal pedagogical issue. 

The Mind Map method, developed by the English 

scholar Tony Buzan, enables the systematization, 

branching, and visualization of information according to 

the functioning of the human brain. This method 

supports long-term retention of information through 

visual representation. It is particularly effective for 

studying topics rich in theoretical concepts, formulas, 

and technological processes, such as laser physics. 

One of the primary goals of modern education is the 

development of non-standard thinking skills among 

students. Non-standard thinking refers to the ability to 

analyze problems from different perspectives, generate 

innovative solutions, and demonstrate creative 

approaches. Physics education especially requires this 

type of thinking because understanding physical 

phenomena and applying them in practice is more 

important than simple memorization. 

The field of laser physics includes complex concepts 

such as stimulated emission, quantum transitions, 

optical resonators, semiconductor lasers, gas lasers, 

and solid-state lasers. Teaching these topics through 

Mind Maps enables students to better understand the 
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relationships between concepts, organize theoretical 

knowledge systematically, and independently generate 

new ideas. 

The advantage of Mind Map technology lies in 

transforming students from passive listeners into active 

participants. During the process of creating maps, 

students analyze the topic, distinguish primary and 

secondary concepts, establish logical connections, and 

express them through colors, symbols, and graphical 

elements. This stimulates both hemispheres of the brain 

and enhances creative thinking. 

Concepts such as “Stimulated Emission,” “Einstein 

Coefficients,” “Ruby Laser,” “CO₂ Laser,” and “Fiber 

Laser” arranged in branching schemes help students 

retain information for a longer period. Furthermore, 

Mind Maps enable a comprehensive explanation of the 

applications of lasers in medicine, industry, 

telecommunications, military technologies, and 

scientific research. 

Observations conducted in educational practice 

demonstrate that students become significantly more 

active during lessons organized through Mind Maps. 

They express their ideas more freely, develop teamwork 

skills, and learn to explain complex physical concepts in 

simpler ways. In particular, the frequency of asking non-

standard questions and generating new ideas increases, 

which indicates the development of creative thinking. 

Visual educational technologies occupy a special place 

in modern pedagogy because the human brain 

perceives and retains visual information more 

effectively than textual information. Teaching abstract 

topics such as laser physics through visual maps 

increases students’ interest in the subject and improves 

the quality of learning. 

Moreover, the use of Mind Maps is consistent with 

STEAM educational technologies because this method 

integrates elements of physics, technology, informatics, 

and design. While creating Mind Maps related to laser 

physics, students use graphic software, digital 

platforms, and interactive tools, thereby developing 

competencies in modern information technologies. 

 

Picture-1. Mind Map of “Lasers” 
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Analysis of the Mind Map 

The Mind Map devoted to the history and types of lasers 

illustrates the major concepts of laser physics, laser 

classifications, stimulated emission theory, and the 

stages of development of laser technologies in an 

interconnected form. This visual method helps students 

systematically master complex physical concepts. In 

particular, the interconnected placement of concepts 

such as “Stimulated Emission,” “MASER,” “Ruby Laser,” 

“CO₂ Laser,” and “Fiber Laser” enables students to 

develop a holistic understanding of the topic. 

Mind Map technology serves as an important 

pedagogical tool for developing non-standard thinking 

skills in teaching laser physics. Students do not simply 

memorize textual information; instead, they 

independently identify relationships between concepts, 

generate associative ideas, and learn creative 

approaches to solving problems. The use of various 

colors, directions, graphical symbols, and images 

activates visual perception and enhances creative 

thinking. 

The inclusion of Albert Einstein’s work on stimulated 

emission theory, Maiman’s creation of the first Ruby 

laser, and the scientific research of Townes, Basov, and 

Prokhorov on MASER technology encourages students 

to analyze physical laws from historical and scientific 

perspectives. This contributes to the formation of 

critical and non-standard thinking skills. 

In addition, classifying lasers into gas lasers, solid-state 

lasers, semiconductor lasers, and dye lasers develops 

students’ abilities to compare, generalize, and analyze 

physical phenomena. Students attempt to classify new 

laser models independently, determine their fields of 

application, and connect them with practical activities. 

This significantly contributes to the development of 

creative and non-standard thinking. 

Overall, teaching laser physics through Mind Maps 

demonstrates high efficiency in visually systematizing 

knowledge, simplifying the understanding of complex 

physical processes, and developing innovative and non-

standard thinking skills. 

Standard Questions 

1. What is the full meaning of the word LASER? 

2. What is meant by stimulated emission? 

3. Name the scientists who contributed to the 

development of laser physics. 

4. What contribution did Albert Einstein make to laser 

theory? 

5. Who created the Ruby laser? 

6. Why is MASER technology important? 

7. Which type of laser is an example of a gas laser? 

8. Which lasers belong to solid-state lasers? 

9. What is the main feature of semiconductor lasers? 

10. To which type of laser does the fiber laser belong? 

11. In which fields is the CO₂ laser used? 

12. List the main application areas of lasers. 

13. What is Mind Map technology? 

14. What are the advantages of using Mind Maps? 

15. What is the significance of visual methods in 

teaching laser physics? 

16. How does Mind Map technology contribute to the 

development of creative thinking? 

17. How many types of lasers are shown in the figure? 

18. What is the difference between stimulated emission 

and ordinary emission? 

19. Which branch of physics is laser physics closely 

related to? 

20. Why does laser physics occupy an important place 

in modern technologies? 

Non-Standard (Creative and Analytical) Questions 

1. If Einstein had not developed the theory of stimulated 

emission, how might modern laser technologies have 

evolved? 

2. If you were to design a new type of laser, what 

characteristics would you propose? 

3. Why do you think the Mind Map method is effective 

for studying complex topics such as laser physics? 

4. If you created a new Mind Map on laser physics, what 

additional sections would you include? 

5. Can lasers be considered one of the greatest 

inventions in human history? Justify your opinion. 

6. In which new fields might laser technologies be 

applied in the future? 

7. If lasers had never existed, what would modern 

technologies look like today? 

8. In your opinion, which type of laser will play the most 
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important role in future technologies and why? 

9. What advantages does learning physics through Mind 

Maps provide compared to ordinary text-based 

learning? 

10. What innovative methods would you use to make 

laser physics more interesting? 

11. If you were a researcher, which problem related to 

lasers would you choose to investigate? 

12. How have laser applications in medicine changed 

human life? 

13. In your opinion, what dangers may arise from the 

misuse of lasers? 

14. How do intellectual maps encourage students 

toward non-standard thinking? 

15. What relationship might exist between laser physics 

and artificial intelligence technologies? 

16. If you were a student in this lesson, what new 

questions would arise after looking at the image? 

17. What experiments would you recommend to 

connect laser physics topics with real life? 

18. Develop a new scientific project idea using the 

information presented in the figure. 

19. Which is more effective for developing students’ 

independent thinking: traditional notes or Mind Maps? 

Why? 

20. If you were a teacher, what kind of interactive game 

would you organize based on this figure? 

CONCLUSION 

In conclusion, the use of Mind Map technology in 

teaching laser physics serves as an effective pedagogical 

tool for systematizing students’ knowledge, ensuring 

deeper understanding of the subject matter, and 

developing non-standard and creative thinking skills. 

This method contributes to improving the quality of 

education, strengthening students’ independent 

learning activities, and fostering innovative thinking. 
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