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Abstract

Effectiveness of instruction in science education largely depends on whether the teachers are satisfied with their
working conditions. Consequently, administrative measures aimed at improving working conditions for teachers will
also improve the quality of science teaching. The students of teachers, who have the same experience, similar
qualifications and some other characteristics, achieve different learning outcomes. We can specify a set of working
conditions that influence the effectiveness of science training and the quality of educational programs. In this study,
science teachers are teachers of Physics, Chemistry, Biology, Anatomy, Ecology, and other related subjects.
Accordingly, the article is aimed at analyzing the indicators of teacher working conditions in science education and
developing a system of organizational and managerial measures to support the work of science teachers on the basis of
these indicators. The research methods are data collection by means of a questionnaire survey of teachers and other
school staff, analysis of the characteristics of science teaching, modeling and statistical analysis of the research data.
The study was conducted in 2019 — 2020; 1,146 employees of secondary schools of European Russia were involved in
the study, including 310 science teachers. The author of the article has arrived at the following conclusion: the most
significant motives in choosing the profession of a science teacher are the possibility to influence the child
development and to participate in solving social problems; participation in seminars and meetings with the education
authorities and collaboration with other young teachers are the most common measures for professional adaptation of
novice science teachers; more than half of the school teachers, according to science teachers, are ready for change and
innovation and, and they provide support in the process of implementing innovations. The teachers report that the most
common sources of stress are a feeling of responsibility for students’ learning achievements, administrative work, and
classroom preparation.

The theoretical significance of the study lies in its contribution to deeper scientific understanding of the current
working conditions of teachers in science education that influence the effectiveness of instruction and the quality of
educational programs. The findings of the research can help in developing a set of organizational and managerial
measures for supporting science teachers in their work taking into account the specifics of science education.
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Introduction

Disregarding the necessity to analyze and evaluate the current working conditions of science teachers may
lead to an increased shortage of school teachers in the short term perspective. Whether the teachers are
satisfied with the working conditions also influences the effectiveness of instruction in science education.
The working conditions are characterized by the specifics of the teacher professional activities. First of all,
it is the perception of teaching as a public good belonging to the public space. Consequently, the existing
working conditions of school teachers should facilitate continuous professional development of science
teachers. In this study, the term ‘science teachers’ is used to refer to teachers of Physics, Chemistry,

Biology, Anatomy, Ecology, and other related subjects.

The working conditions of teachers can be negatively affected by the social environment where teachers
work; organizational requirements related to physical and mental health of teachers; social relations
between the teaching staff members. In general, the existing working conditions correlate with the level of

professional motivation of science teachers and their career expectations.

The obvious conditions of employment of teachers are salaries and public recognition. These conditions
have a positive effect on science teachers in terms of satisfaction with their work. However, considering the
fact that the learning outcomes of students differ among teachers who work in the same conditions, it can
be assumed that there is a connection between the learning outcomes and a set of conditions in which
science teachers work. These conditions can have an impact on the effectiveness of instruction and the
quality of education programs. Therefore, we studied a range of indicators characterizing the existing
working conditions of science teachers, and then we developed a set of possible administrative support

measures for science teachers.

Purpose and objectives of the study

Purpose of the study is aimed at analyzing the indicators of teacher working conditions in science education
and developing a system of organizational and managerial measures to support the work of science teachers

on the basis of these indicators
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Literature review

The research exploring the working conditions of science teachers is quite fragmented. The studies are
devoted, to a large extent, to the issue of teacher effectiveness, but they also deal with the effectiveness of

science teachers in general (Ye & Singh, 2017).

Marioni et al. (2020) indicate that if teachers work in more than one school, it negatively affects the
students’ learning performance. The teachers working more hours in the same school achieve better
learning outcomes. Other studies show strong associations between high student performance and the
nature of school leadership (Sims, 2019).

According to Grant et al. (2019), teachers’ working conditions, well-being and motivation are related to
teachers’ intentions to leave school or to remain. At the same time some studies reveal a negative
association between real teaching practice and teaching career expectations unlike salary and societal
evaluations (Han et al., 2018). At the same time, interventions in working conditions to sustain work ability

among teachers should be tailored to employees' ages (Sottimano et al., 2017).

Ali (2018) stresses the need for creating the conditions in schools that support teachers’ work. The working
conditions should facilitate continued professional growth. At the same time it is shown that charter and
traditional public school teachers perceive their working conditions to be similar in many respects,
including principal leadership, sense of community and collegiality, classroom autonomy, opportunities for
teachers to grow as professionals, and adequacy of instructional supplies (Ni, 2012). Teachers in charter
schools experience lower levels of organizational commitment than teachers in traditional public schools
(Ni, 2017). According to Malloy & Wohlstetter (2003), charter schools, with increased autonomy, have

more flexibility in creating better working conditions for teachers.

Geiger & Pivovarova (2018) indicate that working conditions are an important factor affecting the teacher
performance. They found that schools where teachers rated their working conditions as more satisfactory
had lower teacher attrition rates. The study by Shimizu et al. (2011) showed that teacher attrition was
associated with such factors of working conditions as interruptions, time pressure due to heavy workload,
physically demanding job, extra work at home, poor communication with colleagues and occupational
position not reflecting training. Therefore, some secondary schools provide more satisfactory working
conditions than others, especially with regard to organizational functions and culture (Cucchiara et al.,
2015). To create more satisfactory working conditions, the principal leadership takes into consideration
teacher workload, teacher collaboration and teacher perceptions of student discipline (Toropova et al.,

2020). Satisfaction with pedagogical work also depends on the gender of the teacher (Toropova et al.,
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2020). Researchers found a stronger relationship between levels of collaboration and job satisfaction among
male teachers. In addition, we noticed that the job satisfaction of teachers with underestimated assessments
of their effectiveness becomes higher with the better school discipline. One more negative effect is voice
disorders in teachers which are associated with work-related factors (Cantor Cutiva et al., 2013). It is
possible to talk about the influence of teacher working conditions on their effectiveness in interaction
(Jacques & Osman, 2020). Gharechomaghlu & Mirzadeh (2020) make a conclusion that working
conditions are associated with teachers' motivation to work. There are also some other negative factors
affecting teachers’ performance. Head & Pryiomka (2020), for instance, investigate the inconsistency of

various teaching materials used for teaching in the same class.

There are two groups of negative factors in the work of teachers. The first group includes factors of
teachers’ social environment. The second group of factors includes those arising from the changed
organizational requirements affecting the health of teachers and their personal relationships. (Alvarado &
Bretones, 2018).

Some studies investigate the working conditions for novice teachers. Good support from their colleagues
has a positive effect on the quality of young teachers' administrative assignments. At the same time,
mentoring by experienced teachers has a positive effect on the quality of teaching work that young teachers
are to do. In addition, the studies note the difference in the attitudes to working conditions among teachers
with different professional experience. (Pogodzinski, 2014). It should be noted that there are significant
differences and inconsistencies in attaching teaching practice in teaching education (Chikunda, 2008).
Different approaches directly affect the perception of the teaching conditions by novice teachers. Well-
planned and structured training for future teachers may help to avoid possible negative assessments by
young teachers of their working conditions (Barkauskaite & Peciuliauskiene, 2011; Caldwell et al., 2020).
Teaching practice benefited future teachers enabling them to gain valuable experience in the classroom and
in general school management (Kwatubana & Markbosch, 2019; Yin & Jiang, 2014). In particular, there
are some studies combining different approaches to teaching practice for pre-service teachers through
online communities. (Zheng & Zheng, 2011; Kuojun et al., 2019). Diversified and sustainable mechanisms
for financing teaching practice must be created to improve the quality of preparation and management of
teaching practice (Amollo et al., 2018). Zhang & Zhang (2017) associate the quality of teaching practice for

future teachers with their further teaching effectiveness.

Working conditions are associated with the characteristics of teaching as a professional activity. Zhang &

Zhan (2020) see teaching as a public good taking place in public space.
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Thus, there is a considerable research interest in teaching practice. However, there is quite scarce existing
research on working conditions of science teachers (for example, only the teaching workload, or the
principal leadership style is analyzed). Given the complex nature of teaching practice, there should be a

more comprehensive investigation of the working conditions of science teachers.

Methodology

The study is based on the conceptual framework of the Teaching and Learning International Survey — 2018
(TALIS). The study can be divided into five important areas: styles of school management; professional
development of a teacher; labor efficiency; motivation of teachers; teacher retention measures (Ainley &
Carstens, 2018). Each area examines the teachers’ characteristics, their pedagogical work at the
organizational and personal level. At the personal level, various practices are considered that affect the
quality of teaching their students. At the organizational level, issues of administration, working conditions

and the availability of various resources are distinguished.

The themes that allow us to characterize the working conditions of science teachers were selected as part of
the present study. To obtain the analytical data, the following questions were included in the survey

questionnaire for teachers:

- Indicate the degree of significance of the reasons for choosing the teaching profession.

- What adaptation measures were implemented when you started working in this school?

- Do the following statements refer to the teachers of your school?

- To what extent are the following sources of stress associated with your school?

Each question was aimed at obtaining the data for the analysis at both institutional and individual levels.

Thus, the chosen approach to investigating the working conditions of science teachers allows us to further
compare the working conditions of science teachers with the data on other national education systems and

other subject areas and to provide clear evidence to the suggested measures for supporting teachers.

The study is a comparative study of the data on the reasons for choosing the teaching profession, adaptation
measures for novice teachers, and characteristics of school climate. The comparison allows us to develop a

system of organizational and managerial measures to support the work of science teachers.
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The research data were obtained from the secondary schools (both urban and rural) in European Russia
(2019-2020), analyzed, and generalized by means of:

— a questionnaire survey of 1146 secondary school employees including 310 teachers of science subjects.
70% of the respondents were teachers, 11% were school principals; 16% — deputy principals; 2% — school
facilitators; other respondents make up 1%. There 41% of respondents were from urban schools versus 59%
of respondents from rural schools. The questionnaire contained a set of questions about the respondent’s
personality and four Likert scale questions on the following key aspects: the reasons for choosing the

teaching profession, the implemented measures of adaptation for young teachers, and school climate;

— the analysis of working conditions of science teachers and their teaching practice through modeling and
statistical analysis of the survey data.

The results of the analysis were presented at scientific and methodology conferences and discussed with
education authorities, teachers, and representatives of executive bodies responsible for education (more
than 90 participants)

The research consisted of four stages.

At the first stage, we looked into the present state of the problem in theory and in practice, and studied the
characteristics of the teaching practice of science teachers. We studied and analyzed pedagogical and
psychological literature on the problem of the research; carried out observation assessment, discussions and
analysis of the existing working conditions of science teachers.

The second stage was devoted to determining the leading approach to the analysis of the working conditions of
science teachers. The theoretical framework of the study was identified. The approaches to the research were
presented as scientific reports and discussed in the course of conferences, including the conferences on

methodology of teaching science disciplines.

The third stage was implemented alongside the second one. The survey of secondary school employees was
conducted at this stage. The survey respondents were asked to complete a questionnaire consisting of four Likert
scale questions and a few personality questions.

The system of indicators characterizing the existing working conditions of science teachers was analyzed
at the fourth stage. Organizational and managerial measures to support the work of science teachers were

identified and described.
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Results

The level of significance of the reasons for becoming a science teacher

To identify the degree of significance of the reasons for choosing the science teaching career, a four-point

scale of significance was used. The respondents evaluated six possible reasons (Table 1).

Table 1. The level of significance of the reasons for choosing the science teaching career, %

Integral Integral
. . Not Low Middle High estimatio  estimatio
Reasons for choosing teachingasa o o o
signif  significa significanc significan n for n for all
career
icant  nce level e level ce level science  responde
teachers nts
Teaching allows achieving fast
58 28 13 1 14 19
career growth
Teaching provides steady income 21 37 37 5 33 35
Teaching is a safe job 31 45 23 1 24 29
Teaching workload (weekends,
shorter hours, vacation) is right for 16 25 47 12 42 44
my personal life
Teaching allows me to influence the
13 57 26 58 59
development of adolescents
Teaching allows me to be involved
13 27 50 10 42 44

in solving social problems

The reasons “Teaching allows me to influence the development of adolescents” and “Teaching allows me
to be involved in solving social problems” have the highest values of the integral estimation. The lowest
value is given to the reason “Teaching allows achieving fast career growth”. It is seen that the opinion of all
respondents (different representatives of school staff) is similar to the opinion expressed by science
teachers. A more visible difference is only a higher estimation (5% higher) of the reason for choosing

teaching as a path for fast career growth.
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Professional adaptation measures for novice science teachers

Another important aspect of the collected data was the possibility to analyze the measures implemented in
secondary schools to facilitate adaptation of young science teachers. The respondents were asked to choose
from ten standard measures that can be implemented when a novice teacher enters a new position or during

the first years of working at school (Table 2).

Table 2. Professional adaptation measures for novice science teachers, %

Adaptation Measures Implemented Not implemented

On-site courses/seminars that you attended 87 13
Online courses/seminars 44 56
Online events (e.g., online communities) 24 76
Scheduled meetings with the school leadership or experienced - 15
teachers

Guidance provided by supervisors and/or more experienced 69 31
colleagues

Communication and collaboration with other new teachers 82 18
Training in a group with mentor teachers 39 61
Sharing instructional materials, manuals and guides 64 36
Lower teaching workload 24 76
Introducing the novice teacher by the administrative leadership 62 38

It is evident that courses/seminars, meetings with the school leadership, collaboration with other young
teachers are the most common adaptation measures for novice science teachers implemented in schools.
Online events and lower teaching workload are quite rare measures. The fact that only 4 out of 10 schools
offer training in a group with a mentor teacher gives rise to concern. The results of the analysis for the

entire data sample are similar to those of science teachers.

School climate

Two Likert scale questions aimed at evaluating school climate were offered to the respondents. At first, the
respondents were asked to assess how strongly they agree with the statements in regard to their fellow
teachers (Table 3).
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Evaluation
statement

Science teachers

All respondents

Strongly Rather

disagree  disagree

Rather

agree

Strongly
agree

Strongly
disagree

Rather

disagree

Rather

agree

Strongly
agree

Most school
teachers
develop
innovative
learning
ideas

Most school
teachers are
ready  for
change
Most school
teachers
seek  new
ideas to
solve
problems
Most school
teachers
provide
practical
support  for

innovation

57

54

53

53

24

22

22

23

20

23

23

24

54

53

52

50

22

20

22

22

According to science teachers, more than half of their colleagues (from 54% to 56%) develop innovative

strategies, are ready for change and provide support for introduced innovations. If we look at the data from

all school staff, the percentage of such teachers is lower by 2-3%.



2642 Vyacheslav V. Utemov / Proceedings IFTE-2020

The second question asked to evaluate the sources of stress among school teachers on a four-point scale
(Table 4).

Table 4. Sources of stress in the school, %

Rather  Certainly  Integral

Stress sources No Rather Na
Yes Yes assessment

Too much classroom preparation 10 39 37 14 42
Too many lessons (teaching workload) 21 34 28 18 40
Too many special symbols, terminology 24 48 22 5 29
Too much administrative work (e.g., filling in

10 24 35 30 54
forms)
Additional responsibilities due to lack of

19 38 23 19 40
teachers
Responsibility for students’ achievements 6 15 48 31 58
Maintaining classroom discipline 23 35 33 10 35
Bullying or abuse by students/parents 57 33 7 3 15
Changing requirements from education

o 26 34 25 14 36

authorities
Solving problems of parents or guardians 24 43 27 6 30

Lesson preparation for students with special
needs (disabled children, gifted children, 31 40 22 7 28

orphans, etc.)

The assessment of these indicators given by science teachers and by other school staff is similar. The
respondents see the greatest degree of stress coming from such sources as being responsible for students’
learning achievements, administrative work, and classroom preparation. The least degree of stress is

recorded for bullying or abuse by students/parents.

Discussions

The survey of 1146 secondary school staff including 310 teachers of science subjects conducted in 2019-

2020 draws the following conclusions: the most significant reasons for becoming a science teacher are the
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possibility to influence the development of children and solve social problems; participating in seminars
and meetings with school leadership and collaboration with other young teachers are the most common
adaptation measures for young science teachers in the school; more than half of school teachers develop
innovation ideas, are ready for change and provide practical support for introduced innovations. The
teachers report the greatest degree of stress coming from such sources as being responsible for students’

learning achievements, administrative work, and classroom preparation.

The findings allow us to develop organizational and managerial measures aimed at providing support for
the teachers of science education taking into consideration the working conditions of teachers in today’s
school, the factors determining the choice of a teaching profession, adaptation measures for young teachers,

and characteristics of school climate.

Another aspect is to define and reduce to the minimum the range of working conditions of science teachers

that affect the effectiveness of instruction and educational programs.

Conclusion

Thus, the study describes the factors characterizing the working conditions of science teachers based on an
analysis of the data describing the reasons for choosing the teaching career, measures of adaptation for

novice teachers, and characteristics of school climate.

Considering these factors, the following organizational and managerial measures aimed at providing

support for science teachers can be suggested:

- enhancing the prestige of the teaching profession in the eye of students and their parents;

- training young teachers in groups with mentor teachers;

- creating online teacher communities;

- reconsidering the list of continuing education programs and training programs for science teachers and

updating their content with a view to overcome possible sources of stress.
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