Journal of Biomedical Sciences | ISSN: 2960-9356

"Methods of Using Pedagogical Technologies in
Teaching Topics Related to the Field of Atomic
Physics”

Xojamurotova Jasmina !

Selbi Saparova 2

Annotation: This article explores the methods of applying pedagogical technologies in
teaching atomic physics. It emphasizes the importance of systematic planning, goal-oriented
instruction, and the integration of digital tools to enhance the quality and effectiveness of the
learning process. The study outlines various pedagogical software tools (PSTs), such as simulations,
virtual laboratories, electronic resources, and testing systems, highlighting their didactic,
psychological, and ergonomic advantages. Active teaching strategies like concept mapping,
problem-based learning, and interactive methods are also discussed as essential for developing
students' critical thinking and conceptual understanding. The article concludes that incorporating
modern educational technologies significantly improves student engagement and academic
outcomes in atomic physics education.
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The foundation of educational technologization is the idea of fully managing the educational process to
guarantee the achievement of planned learning outcomes within a given time frame. The essence of this
approach lies in systematizing the learning process—breaking it down into clearly defined and structured

elements to optimize its delivery.
The subject of educational technology includes: Justifying the conceptual foundations of the educational

system, Setting objectives, Formulating outcomes, Selecting and structuring learning materials, Choosing
instructional models, Implementing and optimizing them for effectiveness and efficiency. Teaching
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technology, firstly, refers to the procedural aspect of pedagogical technology. It involves developing and
applying an instructional model that integrates tools and methods to ensure the achievement of projected
learning outcomes under dynamic conditions within a fixed timeframe. Secondly, it reflects the
descriptive-processual aspect of pedagogical technology—a schematic plan (technological map) outlining
the implementation of goals and anticipated results. Educational technology, from a scientific
perspective, is the systematic method of designing, applying, and evaluating the entire teaching and
learning process by taking into account both technical and human resources to optimize educational
outcomes. Despite the close similarities in definitions from CIS countries and Western sources, one key
distinction is UNESCO’s emphasis on the principle of a systematic approach. To facilitate teaching
physics using pedagogical software tools (PSTs), the following digital and visual resources can be
employed:

1. Text-based materials;

Spreadsheets;

Databases;

Graphs, diagrams, posters;

Physical models;

Demonstrations and animations;

Virtual lab experiments;

Simulation programs for problem-solving;
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Tests, testing methods, examples;

10. Electronic textbooks and developments;
11. Electronic reference materials;

12. Electronic encyclopedias.

The application of PSTs in physics teaching offers many advantages over traditional methods and aligns
with didactic, psychological, and ergonomic criteria:

Scientific accuracy: Ensures content is up to modern scientific standards and instills understanding of
scientific methodology. Clarity: Expresses complexity and depth in a way compatible with learners'
memory, thinking ability, and developmental stage.Visual effectiveness: Uses dynamic, high-quality
computer visuals to enhance information delivery.Problem orientation: Stimulates interest and thinking
by presenting challenging scenarios and vivid demonstrations.Activization: Encourages independent
exploration, self-assessment, and model creation by learners.

Psychological requirements include: Perception: Understanding an experiment or phenomenon in both
specific and general terms.Memory: Conscious perception aids recognition and retention.Imagination:
Reconstructs previous experiences and supports conceptual understanding.Thinking: Begins with
perception and develops through the transition between specific and general concepts.Scientific-
methodological requirements involve:Considering the specific nature of each academic subject;
Integrating modern methods of information processing; Ensuring consistency and diversity.
Organizational and technical requirements include: Modern personal computers, peripheral devices; Test
platforms, internet browsers; Network operating systems and telecommunications; Management tools for
both individual and group learning.Special requirements include: Interactivity, goal orientation,
autonomy, adaptability; Audio integration, input control, intellectual development;

Differentiation, creativity, transparency, feedback, functionality, and reliability. Thus, using PSTs based
on these principles improves results in physics education by enhancing skill acquisition and enabling
more independent and intensive learning. To improve the effectiveness of the educational process, it's
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essential not only to develop advanced teaching methods but also to ensure their implementation.
Teaching methods are interconnected with textbooks, problem-solving manuals, demonstrations, and lab
work. Training teachers in teaching methods involves mastering: Educational strategies, Tasks of
instruction, development, and upbringing,Application of core physical theories, Teaching each lesson as a
part of the broader educational process.The success of lecture-based methods depends on the teacher's
pedagogical skill and intellectual breadth. Active Teaching Methods in Physics Education"Cascade"
method: Allows rethinking and adjusting each step of a systemic scheme, enabling backward revision
when faced with obstacles."Mind Map"/"Concept Map": Organizes and visualizes thoughts, enhances
understanding and classification of concepts. "INSERT": Helps systematize received information using
symbols: “v” — known, “+” — new, “-” — contradictory, “?” — Questions. "Venn Diagram": Useful for
comparing, contrasting, and analyzing physics concepts."T-chart": Compares features such as advantages
and disadvantages of a concept. "Cluster": Helps in branching and exploring a topic deeply, building
associations between concepts.”"Concept Analysis": Creates two-column tables to match physical terms
with their definitions or explanations.

"K-W-L Chart" (Know/Want to Know/Learned): Develops systematic thinking and analysis skills by
identifying pre-existing knowledge, learning goals, and new knowledge gained.Problem-Based Learning
in Lectures While full-scale problem-based learning is hard to implement in large lecture settings due to
time and participation constraints, integrating problem scenarios explained by the teacher can yield better
results. The teacher typically poses the problem and models the solution, encouraging students to follow
the reasoning.Effective pedagogical technologies for this include: Case Study: Involves analyzing real or
simulated scenarios and finding appropriate solutions.

Brainstorming

Fishbone Diagram

Lotus Blossom (Nilufar flower)
Why-Questions

Pyramid

Cascade

These tools develop students' critical thinking, analysis, and problem-solving abilities in the context of
atomic physics.At the beginning of studying atomic physics, it is appropriate to state the following: The
atom (from ancient Greek atomos — indivisible) is the smallest particle of a chemical element that
retains all its properties. Although it was initially considered indivisible, the atom's internal structure is
quite complex. An atom consists of a positively charged core (nucleus) and electrons that move around
this nucleus. The atom's mass is concentrated in the positively charged nucleus at its center, while
electrons form shells around it, defining the atom’s size (~107® cm). The nucleus itself is made up of
protons and neutrons. The number of electrons in an atom equals the number of protons in the nucleus
(the total negative charge of electrons equals the positive charge of the nucleus). The number of protons
corresponds to the atomic number of the element in the periodic table. Atoms can gain or lose electrons,
turning into negatively or positively charged ions. The chemical properties of an atom are primarily
determined by the number of electrons in its outer shell. Atoms can chemically combine to form
molecules. The internal energy of an atom is one of its essential characteristics. This energy has discrete
(quantized) values and changes only through quantum transitions. When absorbing a specific amount of
energy, the atom transitions to an excited state (a higher energy level). Conversely, by emitting a photon,
the atom drops to a lower energy state. The lowest energy level is known as the ground state, while all
others are considered excited states. At the center of the atom is a massive nucleus with a charge of +Ze,
surrounded by Ze electrons in motion. Nearly all of the atom’s mass is concentrated in the nucleus. The
theory of atomic structure, encompassing fields such as atomic physics, nuclear physics, and elementary
particle physics, is complex and relies heavily on advanced physical theories and modern mathematical
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tools. In the atomic model proposed by J.J. Thomson, the mass of the atom was assumed to be evenly
distributed throughout its volume. However, this hypothesis was soon disproved by the English physicist
Ernest Rutherford. Between 1908 and 1911, Rutherford led experiments involving the scattering of alpha
particles (helium nuclei) on a thin metal foil (gold leaf). These alpha particles passed through the foil and
struck a screen coated with zinc sulfide, producing visible flashes under a microscope. The screen was
placed at different angles relative to the particles’ initial path, and the number of scattered particles at
each angle was counted. Most particles passed through the foil with little deviation, but in rare cases
(about one in 10,000), an alpha particle was deflected by more than 90 degrees. Rutherford’s experiments
laid the foundation for the nuclear model of the atom, which underpins our modern understanding of
atomic structure.

()

Unlike a traditional lesson, a class conducted using pedagogical technologies demonstrates significantly
higher effectiveness. In other words, by applying pedagogical technologies, it is possible to increase
students’ attention and engagement in the lesson. This coursework presents a sequence of how
information related to the “Atomic Physics” unit can be delivered to students using various teaching
methods. For example, in the “Concept Analysis” method, information is conveyed through a table. In
this way, students can quickly grasp the information by using the table format.

In conclusion, the integration of pedagogical technologies into the teaching process of atomic physics
greatly enhances student engagement and comprehension. Compared to traditional methods, these
innovative approaches—such as the use of structured concept analysis tables—help students absorb and
retain complex information more effectively. By applying diverse teaching strategies, educators can make
abstract concepts in atomic physics more accessible and meaningful, ultimately improving the overall
quality of learning.
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