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The purpose of this study is to explore the use of modern media technologies in the field of physics education 

in terms of expanding the interest of students and their cognitive activity. The introduction discusses possible 

drawbacks of traditional teaching practices for the understanding of abstract physical concepts. The gap in 

knowledge is that multimedia, virtual laboratories, and interactive platforms are not sufficiently 

pedagogically integrated to actively engage learners instead of having them as passive recipients. The 

approach is based on theoretical analysis of pedagogical and psychological literature and practical 

observation of media technology use in physics classes. Results show a strong effect of media for attention, 

comprehension, retention, and transfer of problem-solving skills between text and multimedia visualizations 

such as simulations and virtual experiments. The results indicate that combining these digital tools with 

interactive teaching methods leads to more effective learning and greater motivation. According to the study, 

the scientifically well-founded and didactically balanced targeted use of media technologies can change 

physics lessons and promote learning quality. It can open doors to independent and research-based learning 

and thinking. 
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Introduction 

The trend of digital transformation of education has accelerated the penetration of modern media 

technologies into the processes of teaching and studying. In science education, and especially physics, 

these technologies are being seen more and more as essential tools for tackling these long-known 

issues of abstract nature, mathematical formalism and limited experimental opportunities [1]. Multi-

sensory learning environments that conform to some of the new principles put forth by education and 
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psychology through media technologies like multimedia presentations, simulations, virtual 

laboratories and interactive platforms. They facilitate active learning, visualization of complex 

concepts, and bridges between theory and practice. 

The theoretical basis for the connection between media technologies and students cognitive activity 

stems from constructivist learning theory, multimedia learning theory, and socio cultural perspectives 

on education. Both frameworks appeal to active construction of knowledge, the dual processing of 

information through channels, and learner interaction. Motivation, attention, and meaningful learning 

can guide cognitive activity, which is the directedness of the mind to learn (Gagné; Gardner; Schmidt 

& Bjork; Sweller). Media technologies directly underpin many of these factors by converting 

students from passive recipients into active players in the learning process [2]. 

Although highly systematic studies have reconfirmed the potential of digital tools as learning 

enhancements in general, an unequivocal lack of knowledge remains about how to apply these tools 

in a German physics classroom, in a systematic and pedagogically sound way. However, most prior 

studies focus on individual tools or short run outcomes; and repair a poor connection of mechanism 

and teaching modality. In addition, insufficient attention has been paid to the balance between 

traditional and digital, or hybrid, forms of instruction; and to conditions under which media 

technologies are truly either cognitively enhancing or overload or harmful or distracting. 

This research takes a theoretical-analytical approach, first exploring the relevant literature from 

pedagogy, psychology and physics education, and secondly, an illustrative analysis of a selected 

application of media technology in physics lessons. In other words, we aim to establish critical 

channels by which media technologies affect cognitive processing and learning efficiency [3]. 

Students will show enhanced comprehension, willingness to try things out, and engagement with 

scientific thought behind the results The implications of our results are, therefore, far-reaching with 

respect to teaching practice, curriculum design, and teacher training, indicating the need to integrate 

media technologies into the physics classroom based on scientific justification using a sound 

methodological approach. 

 

Methodology 

We describe a qualitative theoretical and analytical research design that engaged Croatian physics 

education researchers to develop frameworks for the pedagogical use of modern media technologies 

to increase students’ cognitive activity and interest in physics education. The methodology was 

derived from systematic review and synthesis of previously published scientific literature in 

pedagogy, educational psychology, and physics education. Relevant authoritative monographs, 

peer- reviewed journal articles and international studies on multimedia learning, digital learning, 

and cognitive development were selected and analyzed for theoretical underpinning of the design. 

We were particularly interested in publications that addressed the interconnections between media 

technologies, media processes, motivation, attention, and active learning in science education [4]. 

Beyond a theoretical analysis, the research was concerned with a practice orientated study of 

popular media technologies in physics lessons, namely multimedia presentations, animations, 

simulations, a virtual laboratory and other interactive digital tools. These tools were examined 

according to their teaching roles, learning effects, and grounded in established learning and 

psychological theories. We conducted a comparative analysis to reveal differences between 

conventional teaching methods and media mediated teaching with a focus on participants' learner-

involvement, conceptual understanding, and experimental reasoning. 

The research process included further generalization of empirical research results and logical 

interpretation of empirical research findings (including their limitations and strengths) that were 

carried out in various geographical locations, to find the regularities in the use of media technologies 

[5]. This method allows to reveal a number of important pedagogical conditions on the basis of 

which media technologies contribute to increasing the level of cognitive activity. The methodology 
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used was not experimental but based on scientifically validated research results and scientific 

reasoning so that it can be scientifically acceptable and relevant. Thus, the research contributes to 

a more extensive methodological foundation for the systematic and pedagogical integration of 

media-technology enhanced physics education, taking learning distance into account, for purposes 

of more effective learning [6]. 

 

Results and Discussion 

Today, the reforms being implemented in the education system require the modernization of 

educational content, the widespread introduction of modern pedagogical and information 

technologies in the teaching process [7]. In particular, in teaching physics, traditional explanatory 

and blackboard-style lessons cannot fully satisfy students' interest in science. 

Since physics is a science based on complex concepts, abstract models and mathematical apparatus, 

demonstration, experimentation and modeling are of great importance in its teaching. From this 

point of view, modern media technologies are emerging as an integral part of physics education [8]. 

Media technologies are a set of technical and software tools that serve to create, process, transmit 

and display information in the educational process. They include: 

1. Multimedia presentations; 

2. Animations and simulations; 

3. Virtual laboratories; 

4. Educational videos; 

5. Interactive platforms and mobile applications. 

According to pedagogical theory, multi-channel information transmission (vision, hearing, active 

movement) ensures a solid assimilation of knowledge [9]. Media technologies create this 

opportunity. 

The following factors contribute to the decline in students' interest in physics: 

1. Abstractness of topics; 

2. Lack of experiments; 

3. Lack of connection with real-life examples; 

4. The student becoming a passive listener. 

Psychological studies show that interest is the main motive for cognitive activity, without which 

knowledge becomes superficial [10]. Therefore, it is an urgent task to revitalize physics lessons and 

turn the student into an active subject. 

Multimedia tools (video, animation, graphics, sound) allow for a visual explanation of complex 

physical processes. 

Example: 

1. Demonstration of the phenomenon of electromagnetic induction through animation; 

2. 3D visualization of the atomic model and quantum processes. 

According to research, students' mastery level is 20–30% higher in multimedia-based lessons [11]. 

Virtual labs allow for the simulation of experiments that would be difficult or dangerous to perform 

in real-world settings. For example: 

1. Radioactivity phenomena; 
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2. High-voltage electrical experiments; 

3. Cosmic processes. 

Through platforms such as PhET Interactive Simulations, students can: 

1. Change parameters; 

2. Observe the results; 

3. Draw conclusions. 

This develops students’ research skills [12]. 

From the point of view of pedagogical psychology, cognitive activity is closely related to the 

student's internal motivation, interest and need to learn. 

Scientific research shows that media technologies increase the cognitive activity of students in 

several ways: 

1. Development of attention and perception 

Multimedia materials (graphics, animation, video) affect several sensory organs at the same time. 

This facilitates the perception of information and helps to maintain attention longer. For example, 

explaining complex processes in physics or biology through animation significantly improves 

student understanding. 

2. Development of thinking and problem-solving 

Interactive technologies allow you to create problem situations. Through virtual laboratories and 

simulations, the student experiments, makes mistakes and draws conclusions. This process develops 

analytical and critical thinking [13]. 

3. Strengthening memory processes 

The combination of visual and audio materials helps to store information in long-term memory. 

According to scientific sources, a person remembers a large part of the information he sees and 

hears. Therefore, media technologies increase the efficiency of memory. 

4. Independent learning and metacognitive skills 

In a digital learning environment, the student plans, monitors and evaluates his own learning 

process. This leads to the development of metacognitive skills - the ability to "learn to learn". 

For media technologies to be effective, it is important to adhere to the following pedagogical 

conditions: 

1. Technologies should be selected appropriately; 

2. Age and individual characteristics should be taken into account; 

3. Excessive visual overload should be avoided [14]; 

4. A combination of traditional and digital methods should be ensured; 

5. The teacher should have sufficient digital competence. 

Otherwise, instead of increasing cognitive activity, technologies can lead to fatigue and decreased 

attention. 

When using media technologies, the teacher should: 

1. Choose the appropriate tool; 

2. Combine technology with the method; 
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3. Not turn the student into a passive viewer. 

High efficiency is achieved when interactive methods (problem-based learning, project method, 

brainstorming) are combined with media technologies [15] 

 

Conclusion 

In conclusion, the introduction of modern media technologies into the teaching of physics is an 

important pedagogical factor in significantly increasing students' interest in science, in a deep, 

systematic and conscious assimilation of knowledge, and in developing their cognitive activity. 

Multimedia tools, animations, and visual models serve to clearly, clearly and demonstrably illustrate 

complex physical processes and phenomena. Virtual laboratories and simulations, on the other hand, 

form students' skills in conducting experiments, observing, analyzing, and drawing conclusions. The 

use of interactive platforms transforms the student from a passive participant in the educational 

process into an active subject, developing independent thinking and a creative approach. Media 

technologies, used correctly and on a scientific basis, develop attention, thinking, memory, and 

independent thinking, making the learning process effective and interesting. They also serve to form 

students' skills in applying knowledge in practice. Therefore, the systematic and pedagogical 

implementation of media technologies in the educational process is an urgent task. As a result, the 

effectiveness of education will increase, and a solid pedagogical foundation will be created for 

educating a young generation with modern knowledge and skills, competitive and scientifically 

minded. 
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