
    AJSHR, Vol. 3, No. 11, Nov 2022  
 

65 

ISSN 2690-9626 (online), Published by “Global Research Network LLC"  
under Volume: 3 Issue: 11 in Nov-2022 https://grnjournals.us/index.php/AJSHR 

 
Copyright (c) 2022 Author (s). This is an open-access article distributed under the terms of  

Creative Commons Attribution License (CC BY).To view a copy of this license,  
visit https://creativecommons.org/licenses/by/4.0/ 

 

  

 

 

Development of Professional Competence of Chemistry Teachers 

of Higher Education Institutions - Factor of Education Quality 
 

N. Odilkhojazoda 

Doctoral Student of the Ferghana State University 

 

 

ABSTRACT: The article describes the methodology for diagnosing the professional competence of 

chemistry teachers working in higher educational institutions, based on current criteria and the results of 

determining its pedagogical effectiveness. The statistical analyzes carried out confirmed that the experimental 

work was carried out scientifically, pedagogically, technologically and methodically, and the diagnostic 

technique was effective. 
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The rapid development is establishing more and more strict standards and requirements for the national 

education system and its quality. Keeping up with the demands of the times, training competitive personnel 

depends in many respects on the professional competence of professors and teachers working in higher 

educational institutions. After all, the quality of education is determined by the degree to which the 

professional competence of professors is developed. 

A number of scientific results have been achieved in the world through research in the development of 

methods and ways of assessing professional competences. In particular, competence assessment methods 

(The University of Chicago), an integrative model of professional competence requiring a five-point 

assessment have been developed (University of Sheffield). Recognition of competences as a common goal 

and primary task is conceptually based at the level of European education (University of Tours), three-level 

competence indicators are defined and recommended for a better understanding of educational results 

(University of Twente) , two main approaches are based on the purpose of clarificationthe concept of 

"professional competence": the specific activity of a person and the formation of a person as a professional 

(LMSU, ETU “LETI”) [1]. 

At the same time, in accordance with modern educational trends, improving the methodology of determining 

the professional competence of chemistry teachers based on the competence approach is of urgent 

importance. 

From the analysis of the literature on the subject and the dissertations completed in this regard, it became 

clear that although a great deal of research has been done to discover the problems of teaching chemistry in 

higher education institutions, the theoretical and methodological foundations of the system of forming the 

informational and methodological competence of chemistry teachers, the formation of professional 

competences in future chemistry teachers, interactive teaching of special chemical sciences, professional 

skills and qualifications was conducted by G.M.Chernobelskaya, G.Ya.Gulbis, B.P.Bolotinskaya, 
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Yu.Yu.Gavronskaya, O.V.Romanova, I.A.Adaev, G.M.Kortunov, E.V. Nechitailova and others, the issues of 

improving the methodology of determining the professional competence of a chemistry teacher were not 

sufficiently studied [3-5]. 

As a result of current research, a two-stage methodology for determining the professional competence of 

chemistry teachers working in higher education institutions was created and tested in practice. 

1. A methodology for diagnosing the professional competence of chemistry teachers working in higher 

education institutions was developed. In this methodology, the criteria for determining the professional 

competence of chemistry teachers of higher education institutions covered the following 16 points. Including 

the followings: 

 Knowledge of trends in the development of science and technology related to the field; Ability to apply 

knowledge related to the field in practice (maximum score 10) 

 Knowledge of the requirements for teaching the subject of chemistry, the requirements specified in the 

State Education Standards (maximum score 7) 

 To have an understanding of the amount of hours allocated to the field in the sample working study plans, 

their share among other educational subjects, to be able to make changes if necessary (maximum score 6) 

 Knowledge of the methodology of chemistry teaching and educational work. Knowing the importance of 

education and educating the younger generation on this basis (maximum score 7) 

 Knowledge of pedagogical foundations of general professional sciences, pedagogy, psychology, 

physiology of personal development (maximum score 5) 

 Having the skills and qualifications to use chemistry experiments in teaching; showing signs of creativity 

(maximum score 7) 

 Mastering the general and specific issues of teaching chemistry. Being able to apply acquired and 

mastered knowledge in one's professional activity (maximum score 7) 

 Knowing the requirements for the equipment of chemistry classrooms and laboratories (maximum score 

5) 

 Ability to work with laboratory equipment (maximum score 6) 

 Mastery of academic and methodological knowledge, high motivation (maximum score 6) 

 The level of use of information and communication technologies (maximum score 6) 

 The level of use of Internet resources (new information on the subject, etc.) in educational activities 

(lecture, laboratory, practical training and seminars) (maximum score 7) 

 The need to develop professional competence for the teacher (maximum score 5) 

 Level of knowledge of foreign languages (English, German) (maximum score 6) 

 Knowledge of newly built, modernized large chemical production (plants, joint ventures) and chemical 

processes in Uzbekistan in 2017-2021 (maximum score 5) 

 Environmental competence (maximum score 5) 

2.  A total of 100 test questions ongeneral professional subjects taught in higher education institutions in the 

field of chemistry bachelor's education (the analysis of the literature on the subject revealed that based on the 

world practice, inorganic, organic, physical, and analytical chemistry were taken as general professional 

subjects in chemistry), chemistry teaching methodology, pedagogy and pedagogical skills, competences, 

normative documents were developed, reviews were received from the leading specialists of the field on the 

quality, validity, level of difficulty, reliabilityand other criteriaof these tests. 
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According to this methodology, the professional competence of the chemistry teacher was determined on the 

basis of 4 levels based on the criterion of 100 points. Including the followings: 

 86-100 points , (grade5) K-1 level-high, 

 71-85 points, (grade 4) K-2 level-good , 

 55-70 points, (grade 3) K-3 level-satisfactory, 

 1-54 points , (grade 2) K-4 level-unsatisfactory 

In the 2019-2022 academic yearsa total of 408 respondents from Fergana, Namangan, Gulistan State 

Universities, Kokand State Pedagogical Institute, as well as regional centers for personnel qualification 

improvement and retraining of FSU and NUUzwere involved in the experimental work on determining the 

professional competence of chemistry teachers of higher education institutions.  

A 10-hour course (6 hours of lectures, 4 hours of seminars) was created on the basis of the research 

conducted in our republic and abroad on the determination of the professional competence of a chemistry 

teacher and its development, the study of completed dissertations and the objective of the current research. 

Qualification requirements for chemistry teachers of higher education institutions, professional competence 

of chemistry teachers, foreign experience in this regard, methodology of determining professional 

competence of chemistry teachers, criteria and other issues were coveredin this course. Lessons based on this 

10-hour course were held in the 2019-2022 academic years. The results of the preliminary survey and test of 

professors were analyzed, explanations and comments were given on the difficult questions, foreign 

experiences on the professional competence of the chemistry teachers, recommendations on the development 

of professional competence were given during the course.At the end of the course, professors and teachers 

were given questionnaires and tests. 

The research work on the development of professional competences of teachers was carried out in a 

theoretical-experimental way during the course related to the field of research and included the following 

three stages: 

the first stage - studying the literature related to the problems posed in the research, determining the purpose 

and hypotheses of the research, conducting recording experiments, developing the scientific-theoretical basis 

of the dissertation; 

the second stage - conducting pilot studies on the basis of HEIs and regional centers for personnel 

qualification improvement and retraining; 

the third stage - analysis of the obtained results, bringing them into one system and formalizing them in the 

form of a dissertation [6]. 

The methods used in the experimental work of the research: theoretical-logical analysis, comparison, 

questionnaire; interview, test samples, generalization of advanced innovative pedagogical experiences, 

observation; questionnaire-survey, mathematical-statistical methods. 

Based on the developed diagnostic methodology and teststhe levels of professional competence of 408 

professors and teachers were determined during the pedagogical experiment in 2019-2022. 

According to the analysis of the results of the experiment, it was found that the knowledge, skills and 

qualifications of the professors and teachers involved in the research process in the 2021-2022 academic year 

are effective compared to the professors and teachers of the 2019-2020 academic year. Statistical analysis 

was conducted to objectively evaluate this situation. The results showed that in the 2020-2021 academic year, 

the level of professional competence to be developed in chemistry teachers was 1.11 times higher than in the 
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2019-2020 academic year, and in the 2021-2022 academic year, it was 1.18 times higher than in the 2020-

2021 academic year. 

The following diagram shows a comparison of the average values of the experimental results. 

 

Figure 1. Diagram of the diagnosis of chemistry teacher mastery degreebased on the developed 

diagnostic methodology 

As can be seen from the diagram, indicators K1 and K2 arehigher than indicators K3 and K 4 . 

The results showed that in the 2021-2022 academic year, the chemistry teacher achieved 1.15 times higher 

mastery compared to the 2019-2020 academic year. 

The results of research, based on the methodology given aboveon the determination of the level of 

professional competence of chemistry teachers were analyzed using mathematical and statistical methods. 

According to the analysis of the results of experimental work, the test results of the teachers involved in the 

research process in the 2021-2022 academic year were higher compared to the teachers of the 2019-2020 

academic year in knowledge, skills and qualifications perspectives. Statistical analysis was performed to 

objectively evaluate this situation. The results showed that the level of professional competence of chemistry 

teachers, which should be developed on the basis of tests, was 1.12 times higher in the 2020-2021 academic 

year than in the 2019-2021 academic year, and 1.16 times higher in the 2021-2022 academic year than in the 

2020-2021 academic year. 

The following diagram was created comparing the average values of the experimental results. 

 

Figure 2. Diagram of development professional competence of chemistry teachersbased on tests 
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The results showed that, based on the tests of the competence of the chemistry teachers, the efficiency 

indicators of the experimental work achieved an average of 1.14 times higher masteryin the 2021-2022 

academic year compared to the 2019-2020 academic year. 

The effectiveness of the methodology used in the experiment was confirmed during the research. At the end 

of the research, the level of professional competence of chemistry teachers that needed to be improved was 

observedin their ability to use the system of additional considerations, to express their thoughts clearly and 

thoughtfully, and to holdexperiments with the future chemistry teachers they were teachingin higher 

education institutions. 

CONCLUSION 

1. The methodology for determining the professional competence of chemistry teachers of higher 

educational institutions was developed, and its results were scientifically proven to be a guaranteed 

process. 

2. In the experimental tests conducted in 2019-2022, the level of professional competence of chemistry 

teachers was determined. 

3. The model of practical testing of the methodology for determining the professional competence of 

chemistry teachers was put into practice in the 2019-2022 academic years, and its level of effectiveness 

was analyzed.It was scientifically based on the means of creating a wide opportunity for the use offorms 

of technological organization of the process to improve the professional competence of the model 

chemistry teacher (online lecture, webinar, presentation lesson, online dialogue); new methods 

(demonstration, practical, interactive, dialogic, reflexive) and tools. 

4. In order to develop the professional competence of a chemistry teacher, it is necessary to constantly 

update the knowledge, skills and qualifications of the field, to work on oneself, to improve the 

competence of self-development, to improve the level of perfect knowledge of information and 

communication technologies and foreign languages, to constantly monitor chemical production and the 

processes involved in them, it is required to strengthen the knowledge in this regard, to develop the 

environmental competence in terms of environmental protection, to fully master the skills of motivation, 

realization and reflection in education. 
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