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THE INTRODUCTION OF PROBLEM-BASED LEARNING METHODS INTO THE 

PRACTICE OF A PHYSICS TEACHER AND THE STUDY OF THE EFFECTIVENESS  
OF THEIR USE IN THE DEVELOPMENT OF STUDENTS' RESEARCH SKILLS 

 
Abstract 

This article examines the introduction of problem-based learning (PBL) 
into physics teaching and analyzes its effectiveness in developing students’ 
research skills. Problem-based learning encourages involvement of students in the 
learning process, development of critical thinking, independence, and teamwork 
skills. Special emphasis is placed on practical experiments and real-world scenario 
modeling, which helps students better understand theoretical material and apply it 
in practice. The study results include survey data, academic performance, and 
project task completion among students, confirming the positive impact of PBL on 
the learning process. The article also provides recommendations for further 
integrating PBL into the school curriculum and for teacher professional 
development to support more effective application of this method. 
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Key words: problematic issue, problem-based learning (PBL) methods, 
research skills, simulation of laboratory experiments. 

 
1. Introduction 
Problem-Based Learning (PBL) encourages students to actively engage in the learning 

process, which helps develop their research skills. This is especially important in physics, as the 
discipline requires the ability to conduct experiments, analyze data, and draw conclusions. 

Physics is a science whose main goal is to find patterns in the study of nature. When 
studying physics, students are faced with many interesting questions that need to be answered. The 
teacher's task is to help formulate the question and provide tools for finding an answer. For 
example, when studying Archimedes' principle, it is useful to start by posing a question or a 
demonstration experiment and formulating a problematic question: why do objects that are 
underwater weigh less? Students, based on their everyday experience, can offer many answers, 
many of which are quite unexpected. This requires students to analyze information, search for 
solutions, and test assumptions, which develops their critical thinking. 

2. Materials and methods 
Problem-based learning is closely related to the formation and development of research 

skills; students not only study theory, but also plan and conduct experiments, analyze data, and 
draw conclusions. When studying physics, the formation of research skills is of particular im-
portance, since experiments and work with hypotheses play a key role here. In addition, an 
important role in problem-based learning is played by increasing students' motivation – from 
abstract concepts it turns into an interesting science related to real life, when students model real 
situations and this helps to understand how physical laws work in reality. It is also necessary to note 
such important aspects of problem-based learning as the development of independence and 
responsibility skills, the development of communication and teamwork skills, preparation for real 
life and professional activity. In the process of problem-based learning, students learn to make 
decisions independently and take responsibility for the results of their work. This requires them to 
develop planning and organization skills, the ability to work in conditions of uncertainty, make 
decisions based on incomplete data, search for and use various resources to solve various problems. 
If problem-based learning is carried out in the process of group and pair work, students learn to 
discuss and share ideas, listen to their friends and opponents, ask questions, offer alternative 
solutions, this develops the skill of argumentation and interaction. Also, especially in senior classes, 
preparation for the choice of profession and future professional activity is relevant. When observing 
the work of students, the teacher can recommend to the student the area of application of their 
abilities. This is also an important aspect of the teacher's work, since when studying physics, 
students must know not only "what to study", but also "why to study". Even those students who do 
not plan to connect their activities with physics can gain knowledge that will be useful to them in 
everyday life, for example, the ability to work with electrical appliances and electrical measuring 
instruments, safety rules when working with them, basic information from radio engineering, etc. 
Thus, the introduction of problem-based learning into the educational process significantly 
improves the quality of training of students, making them not just holders of theoretical knowledge, 
but also holders of practical, research skills. This is especially important for disciplines such as 
physics, where the theoretical understanding of phenomena is closely related to the ability to study 
and apply them in practice. So how is the implementation of problem-based learning planned for the 
practice of a physics teacher? It is necessary to implement three main principles of problem-based 
learning – student involvement, working with real problems, and independent acquisition of 
knowledge. A real or imaginary problem task can be integrated into each lesson, for example, when 
studying electric current, you can ask students what is the difference between a conductor with 
current and a conductor without current? This will make students "look" inside the conductor, 
motivate them to formulate a definition of electric current based on their knowledge of the 
molecular structure of matter. Simulation of laboratory experiments for independent solution can 
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also have a good effect. I allow students to plan the experiment themselves and they themselves 
must choose the necessary equipment, for example, when planning an experiment in mechanics, 
they need to select the equipment they need from the list and describe how they will use it. This will 
teach them to approach the experiment more responsibly and think through the experiment in 
advance, which is also part of the development of research skills. When implementing PBL in 
teaching physics, it is important to use the project work method, when students work not only on a 
short-term project within the lesson, but also receive an assignment, for example, to build some 
mechanism with the best characteristics: for example, a catapult or an airplane, using improvised 
materials, determine the evaluation criteria and deadline, it is possible to conduct it in the form of 
an open-air competition in the warm season. This motivates students and develops their creativity. 

3-4. Results and discussion  
Several tools were used to test the effectiveness of implementing this method in the practice 

of a physics teacher: a survey among students, reflection after lessons, statistical data on academic 
performance among the experimental and control groups, data on homework and project work. The 
survey among students included the following questions: 1) How has your understanding of the 
subject changed after the introduction of problem-based learning? 2) What types of work in the 
lesson help you to master the material in physics efficiently? 3) Specify the stages of the study? 
Most of the respondents are 11th grade students, of which 68% indicated that their understanding of 
physics, and therefore their academic performance, improved after the introduction of PBL, since 
the practical component of the lesson was expanded and students can more clearly imagine the 
situation and the consequences of a particular approach to the solution when solving experimental 
problems. 
 

 
 

Diagram 1 – Data analysis 
 

About 72% of respondents, based on the results of reflection, noted that they began to better 
understand the teacher's explanations, because this is necessary for completing the practical part of 
the assignment, and the learning objectives also became clearer (diagram 1). 

The indicators of academic performance, homework completion and project work in the 
experimental group also increased, which proves the success of the implementation of PBL methods 
and that they have a positive effect on the dynamics of important educational indicators (diagram 
2). 
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Diagram 2 – Comparison of the indicators of the control and experimental groups 
 

5. Conclusions 
Based on the data obtained, we can judge the usefulness of using problem-based learning 

methods, their positive impact on the development of students' critical thinking, increased 
motivation, develops flexibility and adaptation, cooperation skills, and prepares students to solve 
practical problems outside of school by simulating real situations. For further development and 
adaptation of problem-based learning to the educational program, it is recommended to take the 
following steps: integrate problem-based learning at different levels, i.e. apply these methods not 
only in physics lessons, but also in other subjects. Further, professional training of teachers is 
required so that teachers understand the methodology of this approach, are able to select problem-
based tasks and questions, and are able to manage the learning process. It is also necessary to create 
interactive learning platforms that include problem-based tasks and can increase the effectiveness of 
learning, relieving the teacher of the burden of checking and providing some types of feedback. In 
addition, if the curriculum provides space for the use of problem-based tasks, this will include a 
decrease in the volume of routine exercises in favor of more complex and in-depth research 
projects, so more flexible curricula and plans are needed. Another benefit of problem-based 
learning is that it is not only the end result that is assessed, but the learning process itself – the 
ability of students to work in a group, find information, and offer alternative solutions. Thus, 
problem-based learning has significant potential for developing important skills in students. Its 
adaptation to the school curriculum can make the learning process more exciting and useful for real 
life if it is accompanied by teacher support, the development of digital tools, and curriculum 
flexibility. 
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ТАСТАНОВ, М.Ғ., ТУКТУБАЕВА, С.А. 
ФИЗИКА МҰҒАЛІМІНІҢ ТӘЖІРИБЕСІНЕ ПРОБЛЕМАЛЫҚ ОҚЫТУ ӘДІСТЕРІН ЕНГІЗУ 

ЖӘНЕ ОЛАРДЫ ОҚУШЫЛАРДЫҢ ЗЕРТТЕУ ДАҒДЫЛАРЫН ДАМЫТУДА ҚОЛДАНУДЫҢ 
ТИІМДІЛІГІН ЗЕРТТЕУ 

Бұл мақалада физиканы оқыту тәжірибесіне проблемалық оқыту әдісі (PBL) енгізіліп, оның 
оқушылардың зерттеушілік дағдыларын дамытудағы тиімділігі талданады. Проблемалық оқыту 
оқыту процесіне белсенді көмек көрсетуді, сыни тұрғыдан ойлауды, дербестік пен топпен жұмыс 
істеу дағдыларын дамытуды қамтиды. Студенттерге теориялық материалды жақсы меңгеруге 
және оны практикада қолдануға көмектесетін практикалық эксперименттер мен жағдайларды 
модельдеуге ерекше назар аударылады. Зерттеу нәтижелері, соның ішінде сауалнама деректері, 
бақылау және студенттер арасында жобалық тапсырмалар берілген, бұл PBL оқу процесіне оң 
әсерін растайды. Мақалада сонымен қатар мектеп бағдарламасына PBL-ді одан әрі енгізу және осы 
әдісті тиімдірек пайдалану үшін мұғалімдердің кәсіби дайындығы бойынша ұсыныстар берілген. 

Түйінді сөздер: проблемалық сұрақ, проблемалық оқыту әдістері (PBL), зерттеу дағдылары, 
зертханалық эксперименттерді модельдеу. 
 

ТАСТАНОВ, М.Г., ТУКТУБАЕВА, С.А. 
ВНЕДРЕНИЕ МЕТОДОВ ПРОБЛЕМНОГО ОБУЧЕНИЯ В ПРАКТИКУ УЧИТЕЛЯ ФИЗИКИ И 

ИССЛЕДОВАНИЕ ЭФФЕКТИВНОСТИ ИХ ИСПОЛЬЗОВАНИЯ В РАЗВИТИИ 
ИССЛЕДОВАТЕЛЬСКИХ НАВЫКОВ УЧАЩИХСЯ 

В данной статье рассматривается внедрение методов проблемного обучения (PBL) в 
практику преподавания физики и анализируется его эффективность в развитии исследовательских 
навыков учащихся. Проблемное обучение способствует активному вовлечению учеников в процесс 
обучения, развивает критическое мышление, самостоятельность и навыки работы в команде. 
Особое внимание уделяется практическим экспериментам и моделированию реальных ситуаций, что 
помогает учащимся лучше усваивать теоретический материал и применять его на практике. 
Представлены результаты исследования, включающие данные опросов, успеваемости и выполнения 
проектных заданий среди учащихся, подтверждающие положительное влияние PBL на учебный 
процесс. Также в статье приводятся рекомендации по дальнейшему внедрению PBL в школьную 
программу и профессиональной подготовке учителей для более эффективного применения этого 
метода. 

Ключевые слова: проблемный вопрос, методы проблемного обучения (PBL), исследова-
тельские навыки, моделирование лабораторных экспериментов. 
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