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Abstract 

A positive teaching climate has an important impact on pupils’ attitude to learning subjects. The 

object of our research was to identify the factors affecting the climate of science subjects teaching. 

The research sample consisted of 454 primary and secondary school pupils. A questionnaire with 

26 items was used as a research tool. Obtained data were subjected to factor analysis with loading 

factor of 0.45. Based on our research, four factors with a statistically significant impact on the 

climate of natural science subjects teaching was identified. At the same time, it was found that 

neither sex nor age of pupils has a statistically significant effect on the climate perception of 

natural science subjects teaching. 
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INTRODUCTION 

Teaching is becoming one of the key concepts for 
people involved in teaching theory as well as for teachers 
themselves. Both educators and psychologists are 
looking for an answer to the question of how to influence 
pupils to learn effectively and at the same time to learn 
what they need for their future profession and personal 
development. Based on the latest knowledge about the 
functioning of the human brain, learning can be defined 
as the formation of synapses (neural networking) and 
thus the creation of neural networks or as a change in the 
existing way of neural networking (Moser, 2011). 
According to Sylvester (1995), emotions are also very 
important when processing information in the brain. On 
the basis of this knowledge, the need to create an 
appropriate climate in the classroom during classes is at 
the forefront. Because the emotions associated with 
knowledge affect the brain setting against learning 
individual subjects (Dweck, 2006). The mind setting 
more or less determines the learning climate. Empirical 
research on instruction has identified components of 
effective teaching that generally support student 
learning processes (Seidel & Shavelson, 2007): goal 
clarity, teacher support, and positive learning climate. 

According to Anderson (1982), the teaching climate is 
defined as the continuing quality in teaching, which is 
characterized by certain characteristics that pupils can 
experience, and which can influence their behaviour. 
Pupils often experience a “reluctance” to learn mainly 
science subjects, and this “reluctance” (closed mind) 
results in very poor progress in these subjects (Blackwell 
et al., 2007).  

 According to Anderson (1982), pupils first 
experience teaching individually, but later on, 
interactions and shared experiences occur. The learning 
climate is becoming a collective experience. Climate as a 
collective psychological situation affects the behaviour 
of pupils. According to Cohen (2006), there is a close link 
between effective teaching and a positive teaching 
climate. In a favourable climate, pupils are more inclined 
to tackle new tasks, seeing themselves as more capable 
of managing social conflicts. However, a positive 
teaching climate affects not only the cognitive process. 
Studies have shown that school climate is related to all 
aspects of school life including leadership style, 
community sense, expectations for students, an ethos of 
caring, and a variety of student outcomes (Goddard, 
Sweetland, & Hoy 2000; Gottfredson, Gottfredson, 
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Payne, & Gottfredson, 2005; National Research Council, 
2003; Sweetland & Hoy, 2000). 

Aims of the Research 

The aim of the research was to identify the factors 
influencing the creation of a positive climate of science 
teaching in the condition of the Slovak school system. At 
the same time, a questionnaire was adapted to the 
conditions of the Slovak school environment. 

 METHODS 

Research Sample 

The research sample consisted of 454 pupils of Slovak 
schools. Pupils from primary schools (n = 378) and 
secondary schools (n = 76) were included in the research. 
The age of respondents ranged from 10 to 18 years. 
Among the respondents there were 269 girls, which 
represents 59.25% and 185 boys, which represents 
40.75% of the research sample. The selection of pupils 
was intentional as one of the partial objectives was to 
adapt the existing questionnaire to the conditions of the 
Slovak Republic. According to Hertzog (2008), deliberate 
selection is appropriate for carrying out pilot studies. It 
is also appropriate to use a deliberate selection of 
respondents to adapt and validate the research tool 
(Cohen, Manion, & Morrison, 2007). 

Research Tool 

A questionnaire was used as a research tool. The basis 
for the questionnaire was an existing questionnaire 
created and verified in Czech Republic. 

Procedure 

The research team first adapted the research tool to 
the conditions of the Slovak education system (Kubjatko, 
et al., 2018). All respondents were informed by the test 
administrator about the research objective. At the same 
time, they were assured that this was an anonymous 
data collection, solely for research purposes. 
Respondents responded to individual items using a 5-
point Likert scale on the determination of the school 
climate on science subjects. Respondents were asked to 
indicate one of the following for each item: never, 
sometimes, often, usually or always. All questionnaires 
were filled in correctly and the data were included in the 
analyses. Respondents’ answers were coded as follows: 

never - 1, sometimes - 2, often - 3, usually - 4, always - 5. 
The obtained data were statistically processed by factor 
analysis using Statistica 10.0. 

RESULTS 

The data obtained were analysed by the Kaiser-
Mayer-Olklin test and the Bartlett sphericity test. The 
result of KMO was a coefficient of 0.86, the value of 
which we interpret as a high suitability for the use of 
factor analysis (Cerny & Kaiser, 1977). The value of 
Bartlett’s sphericity test was χ2 = 738.51 (p <0.001), thus 
rejecting the null hypothesis and, as with KMO, 
justifying the use of factor analysis of the data obtained. 
Subsequently, the obtained data were subjected to 
confirmatory factor analysis with Varimax rotation. On 
the one hand, the factor analysis divided the 
questionnaire items into four factors: FA 1: Internal 
teacher passion, efforts to overall pupil development, FA 
2: Social aspects of teaching, FA 3: Relationship to 
authority, FA 4: Existence and adherence to rules. These 
factors (dimensions) account for 47.36% of the total 
variance. The first dimension explains 28.29% of the total 
variance, thus adhering to the rule that the 1st dimension 
must explain at least 20% of the total variance (Reckase, 
1979). At the same time, the factor analysis used ensured 
construct validity. The factor score was 0.45. The same 
value was used in the research by Voepel-Lewis (2010) 
where loading factors of 0.45 or greater were considered 
acceptable the accuracy and reliability of the research 
tool was verified by Cronbach’s alpha value. According 
to (Cronbach, 1951; Nunnally, 1978), the limit value is 
considered to be α = 0.70. The Cornbach alpha value of 
the used research instrument is α = 0.89, indicating the 
accuracy and reliability of the research instrument. 

For individual factors, the Cornbach alpha values 
ranged from 0.58 to 0.88, which declares the reliability of 
the individual factors. As Ferketich (1991) and Kline 
(1993) stated, when dividing items in a questionnaire 
into dimensions, the alpha value for dimensions is 
expected to decrease, with the limit for the reliability of 
each dimension being determined as α = 0.50. 

The results of the factor analysis are shown in Table 
1. 

Item 6 “Tasks are appropriate to what I have learned” 
and item< 24 “The teacher focuses only on the particular 
topic when teaching” were eliminated from further 
analysis as their factor score was less than 0.45. 

Contribution to the literature 

• Science subjects are still considered uninteresting by pupils and distant from everyday life. 

• According to our findings, teachers could reverse this trend by creating a positive climate for science 
subjects teaching. 

• Pupils are motivated to learn science subjects by an avid teacher, who can clearly set the rules of work 
and apply them fairly. 
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The data obtained, divided by factor analysis into 
individual dimensions, were evaluated based on the 
average total score of the items in the dimensions. The 
average score makes it possible to determine the 
perception of the climate by pupils on natural science 
subjects. If the average score is in the range of 〈2.5, 3.25〉 
it is possible to speak of a neutral perception of climate 
on natural science lessons. At a score below 2.5 we speak 
of a rather negative perception of the climate and at a 
score above 3.25 we speak of a rather positive perception 
of the climate. 

The overall average score obtained from the survey 
respondents was x = 3.42 (SD = 0.76). On the basis of this 
value we can speak of a rather positive climate on 

natural science lessons. Four factors have been identified 
by factor analysis, which have an impact on the climate 
level of natural science lessons, the average score of 
which is in Figure 1. 

Figure 1 shows that FA 4 “Existence and keeping to 
the rules” have a significant positive impact on pupils’ 
overall perception of natural science lessons (x = 4.04 SD 
= 1.19). FA 1 also has a slightly positive impact on the 
climate level. FA 3 “The relationship to authority” was 
assessed by pupils as a climate-neutral factor (x = 3.24 
SD = 0.72). FA 2 “Social aspects of teaching” with an 
average score of x = 3.01 (SD = 0.53) can be interpreted 
as a factor with a neutral impact on climate level. It is 
also the factor with the lowest average score achieved. In 

Table 1. The results of factor analysis 
ITEM α FA 1 FA 2 FA 3 FA 4 

FA1 Inner passion of the teacher, efforts to develop the pupil overall 0.88 
    

8. I can apply good ideas in the classroom. 
 

0.478 0.259 0.329 0.093 
9. The teacher supports me when I am interested in the subject. 

 
0.646 0.024 0.186 0.195 

10. If I cannot perform my learning tasks, I get help. 
 

0.570 0.252 0.103 0.266 
13. The teacher teaches interestingly and enthusiastically. 

 
0.690 0.129 0.167 0.115 

14. The teacher will explain where and when to use what we learned 
 

0.605 0.327 0.138 0.099 
15. The teacher always says in what profession the curriculum can be used. 

 
0.582 0.421 0.157 0.016 

16. The teacher uses visual aids and examples 
 

0.593 0.111 0.010 0.218 
17. The results of my work are fairly rated in the classroom. 

 
0.610 -0.20 0.157 0.355 

22. Before we move on to the new curriculum, the teacher asks us what we already know about the 
new topic. 

 
0.513 0.228 -0.018 0.106 

23. The teacher is happy about our success in teaching process. 
 

0.669 0.123 0.133 0.104 
25. The teacher keeps my attention in his way of teaching. 

 
0.535 0.226 0.105 0.190 

FA 2: Social aspects of teaching 0.67 
    

11. When I complete my tasks faster than others, my teacher will give me another job. 
 

-0.06 0.635 0.033 0.352 
12. Teaching takes place also outside school. 

 
0.099 0.723 -0.033 0.017 

20. In performing tasks we work in groups. 
 

0.268 0.642 0.112 -0.020 
21. We are encouraged to discuss the progress of the tasks with classmates in the classroom. 

 
0.383 0.604 0.150 0.044 

FA 3: Relationship to authority. 0.58 
    

1. I will give my opinion to the teacher without fear. 
 

0.275 0.019 0.697 -0.034 
2. I have to show my opinion to the teacher. 

 
-0.20 0.108 0.618 0.270 

7. Domestic questions for management training without prejudice. 
 

0.202 -0.05 0.570 0.227 
18. I feel fine before testing. 

 
0.290 0.206 0.633 -0.225 

FA 4: Existence and rules keeping  0.61 
    

3 The work rules are clearly defined. 
 

0.181 0.132 0.066 0.630 
4. The assigned tasks must be done accurately and reliably. 

 
0.141 0.037 0.012 0.685 

5. The assigned tasks are continuously checked.  
 

0.141 0.302 0.046 0.576 

19. I am tested how I understand the curriculum.  
 

0.374 -0.09 0.198 0.456 

26. The teacher answers questions about the curriculum. 
 

0.404 -0.20 -0.027 0.454 

Personal number  
 

7.356 2.063 1.586 1.311 

% variance 
 

28.29 7.93 6.10 5.04 
 

 
Figure 1. Average score of each factor 
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comparison with the research (Kubiatko et all., 2018), the 
same factors affecting the climate of science teaching 
were found in principle. The distribution of items was 
similar. The difference, however, is that in our research, 
the teacher impact factor was divided into two factors 
(FA 1 and FA 3). 

Figure 2 shows the average score for each item. The 
highest score (x = 4.26 SD = 1.04) was achieved in item 
26 (Teacher answers pupils’ questions about 
curriculum). Items 3 (The rules of work are clearly 
defined in the classroom), 4 (The tasks I have to perform 
accurately and reliably), 17 (The results of my work are 
fairly evaluated in the classroom) and 19 ( I am tested as 
I understand the curriculum.). The lowest average score 
(x = 2.39 SD = 1.33) was reached in item 12 (Teaching 
takes place outside school). It is also the only item that 
can be interpreted as a negative perception based on an 
average score. A relatively low score (x = 2.83 SD = 1.33) 
was also achieved in item 18 (I feel fine before testing). 

We were also interested in whether gender 
perception (Figure 3) and school type (Figure 4) affect 
pupils’ perception of the climate. We used analysis of 

variance - the ANOVA test (single factor) to determine 
the impact of these variables on the teaching climate. 

 

 The effect of gender on classroom climate perception 
in natural science lessons was shown to be statistically 
insignificant (F = 0.63; p = 0.426). Also, statistically 
insignificant (F = 0.99; p = 0.32) is the impact of the school 
type on the perception of the climate in natural science 
lessons. 

The analysis of the average score for each item 
(Figure 5) also suggests the same perception of 
individual variables of questioner on the class climate 
considering the gender. The only noticeable difference 
was noted for item 18 (I feel fine before testing). Boys had 
an average score of x = 3.13 and girls a x = 2.58. 

Figure 6 shows relatively large differences in the 
average score for each item. Secondary school pupils 
have a more negative assessment of items 11 (When I 
complete tasks faster than others, my teacher assigns me 
another job.), 20 (We work in groups when doing tasks.), 
21 (We are encouraged to discuss in class with 
classmates on the progress of tasks.) 

 
Figure 2. Average score for each item 

 

 
Figure 3. Average scores of boys and girls for each factor 
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Figure 4. Average secondary and primary scores for individual factors 

 

 
Figure 5. Average score for each item by gender 

 

 
Figure 6. Average score for each item by gender 
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The overall average score obtained from the data of 
our research respondents was x = 3.42 (SD = 0.76), which, 
according to Papanastasiou and Papanastasiou (2004) 
research, would indicate a rather positive attitude of 
respondents to natural science attitudes. 

DISCUSSION 

Through a detailed analysis of the identified factors 
that affect pupils’ perception of the learning climate, we 
have found that the key factor creating the learning 
climate is the influence of the teacher. Factor FA 4 “The 
existence and rules keeping”, with a relatively 
significant impact on the climate in the natural science 
lessons, indicates to the personality of the teacher who is 
able to clearly define the rules of work on the subject and 
apply them fairly. Similarly, the positive impact factor 
FA 1 “The internal passion of the teacher, the effort to 
develop the pupil overall”, indicates the ability of the 
teacher by his / her enthusiasm for the curriculum and 
the pupil’s interest in being a motivator for learning. Our 
findings correspond to the results of other researchers 
Similarly, Fulbeck and Subert (2010) found that the 
teacher had a clear influence on pupils’ attitude to 
natural science subjects and on their success in these 
subjects. According to our findings, the teacher also has 
a key role to play in creating climate in natural science 
lessons. A significant influence of the teacher’s 
personality on the overall relationship of pupils to 
natural science is already known from researches in 1960 
(Flanders, 1960). It is interesting to note that FA 2 Social 
aspects of teaching have a neutral impact on the climate 
of science teaching. We conclude that pupils do not 
attach the utmost importance to working together 
during their lessons. This finding points to the fact that 
the social aspect of teaching is not as important to pupils’ 
views as several experts (e.g. Lave and Wenger, 1991, 
Powell and Kalina, 2009) have pointed to the importance 
of social learning conditions and emphasizing social 
interaction. in learning. Our findings on the social aspect 
of science teaching could be the subject of further 
research because, according to researches Lave (1991), 
Astin (1991) and Rio-Fernandez (2017), the largest share 
of pupil’s personal development and learning 
performance is interaction with other pupils. The impact 
of gender on the climate of natural science subjects has 
not been demonstrated, which is consistent with other 
research findings (e.g. Fischer, 2003). The impact of the 
school type on climate perception is less relevant 
considering the low number of secondary school 
respondents compared to primary school respondents. 

CONCLUSION 

Recently, pupils’ interest in natural science subjects 
has been decreasing worldwide (Ramsden, 1998), which 
is confirmed not only by foreign research but also by 
domestic research. In Slovakia, a number of school 

reforms contributed to the decline in interest in science 
subjects, as a result of which the hourly rate of science 
subjects at both primary and secondary schools dropped 
significantly. The most significant decrease was in the 
number of hours of physics lessons by up to 50%. 
Teaching science is often aimed at learning the lessons 
and the various facts. The lack of interest of primary 
school pupils in natural science subjects is shown in local 
studies. Also, for this reason science subjects are still 
considered by pupils to be uninteresting and distant 
from everyday life. According to our findings, by 
creating a positive climate in teaching natural science 
subjects, teachers could change this trend and through a 
positive relationship with natural science subjects, 
increase interest in studying at technical universities. 
Nolen (2003) surveys have found that a positive climate 
on natural science subjects has had an impact on choice 
of elective subjects. It can be concluded that a positive 
climate made by teacher has some influence on the 
choice of pupils’ future vocation.  

Due to the good climate that a teacher can induce in 
science teaching, it is possible to increase interest in 
studying at technical universities where there is 
currently a shortage of students. Nowadays, employers 
highly appreciate their ability to work in a team. 
Therefore, it is necessary to increase the positive 
perception of social aspects of teaching, not only on 
science subjects. 
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