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ABSTRACT. Weather sensitivity of kindergarten age children. Living organisms 
are sensitive to the changes of weather. Our study is carried out on effects of weather 
changes on children’s behaviour in 29 kindergarten groups in Eger. The kindergarten 
nurces were asked to characterise the behaviour of the children group every day during 
three month, from March 2011 to May 2011. Marks from 1 to 5 were defined, giving 3 
to average behaviour, 2 and 4 to worse and to better than average one. Marks 1 and 5 
were retained for extremely good or bad behaviour of the group on the given day. The 
components evaluated separately were as follows: i- Playing, array or disarray: How 
do they play? Do they keep the array, or make chaos? ii- Sleeping: Normally, children 
of this age sleep for a few hours after lunch, but sometimes they do not want to do so. 
We looked after how it depends on the actual weather. iii- Aggression: Sometimes, 
some children are more aggressive than the others, but on other days these children do 
not show aggressive attitude. Was this the case on the given day? iv- Activity: How 
were children motivated for activities on the given day? In order to compare these 
marks, provided by the kindergarten groups, with weather and its changes, front 
analysis was performed every day, based on temperature data at the 925 hPa and 850 
hPa levels. Besides that, surface observations of temperature, sunshine, humidity were 
also incorporated into the search for weather relatedness of the children’s behaviour.  
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1. INTRODUCTION 
 

It is a well-known fact that certain changes of atmospheric phenomena 
affect the living organism, including the human body. This does not simply mean 
that our mood changes because a rainy period has modified our daily routine; many 
people experience a definitely perceivable change with some really unpleasant 
symptoms due to passing cold or warm fronts (Fülöp et al., 2008). Weather 
sensitivity depends on age, gender and health condition. The atmosphere is a really 
significant part of each living organism’s habitat with its elements and status 
indicators changing constantly but in case of the above mentioned weather 
conditions we can experience a quick, simultaneous, large-scale change of different 
parameters(Fülöp et al, 2008). These salutatory (Fülöp et al, 2008) changes also 
affect the human body.  

Our experiment targeted the kindergarten age group. Our aim was to find 
out how weather affects the daily routine of a kindergarten group. 
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2. METHODS AND MATERIALS  
 
Characterization of children's behaviour:  
The experiment took place in twenty-nine kindergarten groups for a month. 

The questionnaire was put together with the help of kindergarten teachers and was 
tested in a kindergarten in Eger for a month.  The final version was compiled after 
some modifications during the test period and it contains clear-cut instructions 
about the aspects to be used when filling in the questionnaire. The volunteering 
kindergarten teachers had to rate the children’s behaviour on a daily basis in four 
aspects based on the following instructions:  
Playing, order/disorder: 
5- They play for a long time obeying the rules, playing attention to the order. 
4- They play quietly and peacefully, but don’t put the unused toys back to their 
places.  
3- They are quiet but there is no constant game activity, they change from one toy 
to the other, toys are scattered all over the room. 
2- There is significant background noise while playing; the room must be tidied up 
several times. 
1-Chaos. They are loud, there is no real playing, and it is mostly about arguing and 
disorder. Playing must be interrupted several times 
Sleeping: 
5- Almost everyone is asleep, even many of those who normally don’t sleep. 
4- More children sleep than usual and they also sleep better. 
3- Everyone sleeps who normally does, the ones that don’t sleep, don’t usually 
sleep anyway. 
2- Some don’t sleep that normally do. 
1- Many don’t sleep, wake each other up, even good sleepers cannot have a rest. 
Aggression: 
5- No aggressive behaviour observed. 
4- Only aggressive children acted accordingly but they were easy to handle. 
3- Only those inclined to aggression acted accordingly. 
2- There was a lot of tension. Even friends had arguments and oral conflicts. 
1- Even typically non-aggressive children tried to solve conflicts in an aggressive 
way. Playing often became rough. 
Attention / activity: 
5- When motivated, all children do their job and participate in the learning activity 
without further request. Attention is constant. 
4- When motivated, most children do their job and participate in the learning 
activity except for one or two. Attention is constant. 
3- It is more difficult to activate children even with motivation, their attention is 
not constant. Several children cannot be motivated. 
2- They are difficult to motivate, only few of them participate in activities and even 
they cannot focus for a long time. 
1- Chaos 
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A mark 3 was given in every case when the children’s behaviour was considered 
average, a 2 or a 4 when the group’s behaviour was somewhat different from the 
average and a 5 or a 1 in case of extremely “good” or extremely “bad” behaviour. 

To create a pattern, we took the monthly average of each behaviour in 
every group and then we took the divergence from average every day, which we 
averaged on a daily basis. 

R=(n-naverage)/N 
 
Where n is the daily evaluation given by kindergarten teachers, naverage  is the 
monthly average per behaviour per group, N is the number of answers provided for 
that day.  
 

Characterization of weather: 
Besides, we collected the following atmospheric data in every six hours on 

a daily basis at the Hungarian Meteorological Service (OMSZ): 
- 925hPa level (about 700 m above sea level) temperature 
- 850hPa level (about 1500 m above sea level) temperature 
- temperature measured at 2 meters 
- air pressure 
- wind direction 
- wind speed 

 
We gathered information about altitudinal air temperature based on the 

products of the ECMWF numeric models, the other parameters are from the 
atmospheric measurements of the Miskolc division of the Hungarian 
Meteorological Service. 

In addition, we conducted a repetadly analysis of the body or air, we kept 
constant record of cold, warm or neutral air at the given times. We just wanted to 
know, where the air mass come from. These continuous records show us 
immediately a change in the air mass.  

Using the gathered data we compared the atmospheric status indicators and 
the result patterns with the help of different statistic methods, the results of which 
are presented in the following chapter. 
 

3. RESULTS AND DISCUSSIONS  
Connection between meteorology and children’s behaviour: 
If we compare the patterns of children’s behaviour and atmospheric status 

indicators, we can immediately see that certain parameters do have an effect on 
children. 

Resting period: It is clearly visible that based on the parameters examined 
weather does not have an effect on the afternoon rest period. Although there is 
fluctuation in the data but correlation coefficients suggest that there is no 
connection between the daily amount of time kindergarten children need to rest and 
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the changes in weather. Presumably other factors like daily activity (P.E. lesson or 
outdoor activities) and the quality of food have a much stronger effect.   

 
Table 1: Correlation coefficients between the data lines showing meteorological 
parameters and children’s behaviour. The significance threshold is 0.41 at 95 %  

 

 
Playing, 

order/disorder Sleeping Aggression Attention / 
activity 

temperature 
850hPa 0,45 0,22 -0,42 0,02 

temperature 
925hPa 0,50 0,17 -0,39 0,01 

air pressure -0,53 0,01 0,24 0,10 

temperature 2 m 0,46 0,24 -0,38 -0,07 

 
Attention, activity: The attention/activity question was about motivation 

and correlation coefficients show that weather does not affect how much children 
can be motivated to participate in community programs. Similarly to sleeping, 
other factors may have a much stronger effect. We should not forget that this 
question was about how much the kindergarten teacher could motivate children to 
participate in facultative learning activities instead of free playing, so we may 
assume some subjectivity in the given answers even though the questionnaire itself 
was anonymous.  

Aggression: Aggression indicators are significant and show an inverse 
correlation with the change of higher atmospheric temperatures. As the higher 
marks suggest less aggressive behaviour, we can conclude that due to cold 
advection children become more inclined to aggression. (Fig. 1) 

 
Fig. 1: A monthly 

presentation of 850 hPa level 
temperature and aggression 

indicators (Saturdays, 
Sundays and public Holidays 

are missing.) 
 
Playing, order/disorder: 
The most significant 
correlation can be 
observed in the children’s 
playing styles. Order 

indicators show a connection both with high and ground level atmospheric 
temperatures and this also applies to temperatures measured at 2 meters (Fig 2. - 
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Fig 4.). This is important as this data can easily be gathered from today’s media 
(Internet, television and radio forecasts), just like predictions. 
 

Fig. 2: A monthly 
presentation of 850 hPa 
level temperature and 

playing, order/disorder 
indicators 

 
 
 
 
 
 
 
 

 
 

Fig. 3: A monthly 
presentation of 925 hPa 
level temperature and 

playing, order/disorder 
indicators 

 
 

 
 
 
 

 
Fig. 4: A monthly 

presentation of temperature 
measured at 2 meters and 

playing, order/disorder 
indicators 

 
 

The greatest 
inverse correlation can be 
observed between sea-
level air pressure and 
playing, order/disorder 
indicators (Fig 5.). This is 

especially remarkable as changes in air pressure can also be connected to changes 
in weather. Decreasing air pressure and increasing temperatures suggest a warm 
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front effect; based on the results children’s way of playing becomes better, more 
balanced, they care more about order and obey rules. 

Increasing air pressure and decreasing temperatures suggest cold front. In 
this case playing becomes worse, children digress, don’t keep order and, as we 
have noted before, they become more aggressive. 

This is noteworthy as warm fronts have rarely shown positive effects based 
on earlier observations. In case of warm front, weather front sensitive adults often 
complain about headache, chest pain, the chance of heart attacks increases and 
most importantly, adults find it a lot more difficult to concentrate. During warm 
front passage, positive ions are dominant, which stimulate the production of the so-
called tiredness hormone, i.e. serotonin. Seemingly this has a positive effect on the 
community of children.  

 
Fig 5: A monthly presentation 

of air pressure and playing, 
order/disorder indicators 

 
Air mass analysis: 
In addition to keep 

records of atmospheric status 
indicators we also made a 
constant analysis of the air 
mass. Our aim was to find out 
how the indicators of certain 
properties change in different 
bodies of air. We set several 

categories during our experiment but this time we only differentiate between the 
northern cold and southern warm bodies or air. 

If we associate -1 with cold and 2 to warm bodies of air, the different 
indicators in certain bodies of air had the following values: 
After conducting the t-test, we get the following results: 
 

Table 2. Results of the t-test 
order sleeping aggression attention 
0,004 0,832 0,936 0,195 

 
The result is what we expected. Order indicators show that in the warm 

sector the children’s playing and order/disorder indicators are positive, i.e. better 
than average, while in the cold sector they are negative, shows a worse result than 
average and there is a significant distinction so it is highly unlikely that it is a 
simple coincidence. Similar divergence could not be seen with other indicators. 
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4. CONCLUSION 
 

We analyzed how the change of certain atmospheric status indicators 
affects the behaviour of kindergarten children. Twenty-nine kindergarten groups 
participated in the experiment. Kindergarten teachers had to evaluate the given 
group in four different aspects on a daily basis. They had to observe and evaluate 
the children’s playing activities and order/disorder, sleeping, aggression and how 
they could be motivated to participate in activities. 

We came to the conclusion that changes in weather do affect children’s 
behaviour, which can mostly be observed in the case of free playing. In case of 
warm front, order indicators change for the better, children play in a more balanced 
way, obeying the rules. In case of cold front, their playing becomes more chaotic, 
they pay less attention to order and rules and they become more aggressive. Order 
indicators also show a significant divergence depending on the presence of 
northern cold or southern warm air; in case of warm air mass results are better than 
average, in case of cold air mass they are worse. This experiment did not show any 
connection between sleeping, activity and changes in weather and the bodies of air. 
As opposed to previous theories suggesting that children are not front sensitive, it 
turned out that their behaviour can be related to weather. This phenomenon is 
definitely worth analyzing and studying further, even from infancy to adolescence. 
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