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ABSTRACT


GLOBE programme can be applied in many school subjects, but especially in Geography. Students that are the participants in GLOBE programme in a primary school Draganici  took part in the realization of a project «Climate in  Croatia «.  They have started their research with the assumption that the atmospheric measuring data of Croatian GLOBE schools should be applied in teaching of school lessons related to the climate in Croatia, which have been teaching in the 8th grade. In their research work the students have used a GLOBE programme data base, approved geography textbooks in 8th grade and available science literature. First they have chosen the representative schools for each climate type in Croatia (mediterranean, mountainous and continental climate).  For the chosen schools they have made graphs  of the annual range of monthly average air temperatures and of monthly precipitation quantity. After that these graphs have been compared with standard climate graphs in the textbooks and science literature. It has been defined that they match in general and that they can be used in teaching. By using GLOBE data base in their research the students have made a conclusion that such work is more interesting than standard classroom teaching and it requires from the students their activity, creativity and inventiveness.

HYPOTHESIS


According to the existing approved curriculum the students in 8th grade should observe the climate variety on Croatian area and to understand the characteristics of a particular climate type in Croatia. We consider that the atmospheric measuring data of Croatian GLOBE schools should be applied in teaching of school lessons related to the climate in Croatia. The assumption has been based on a fact that the most important climate indicators are the air temperature and the precipitation quantity as well as its distribution, and these data have been measured, collected  and sent by the majority of registered Croatian GLOBE schools.
RESEARCH   METHODS


15 students, grades 6 – 8, that are the participants in GLOBE programme in a primary school Draganići, took part in the realization of this project. We worked in 3 groups with five students in each group. Each group got a task to research one climate type ( mediterranean, mountainous, continental ), to collect necessary data, to analyze and compare them with the data from the textbooks and available science literature. In our study we have used the atmospheric data that we have received from Croatian GLOBE schools. We have found the list of GLOBE schools with adequate data on a GLOBE server.


As the most important parameters during searching process we put: Country name (Croatia) and the number of the atmospheric data (at least 5000) in the period from January 1st 2000 to December 31st 2002. From the received list of schools we have chosen a primary school 

« Murterski Škoji «  from the island Murter for the mediterranean representative, for the mountainous part - a primary school « Petar Zrinski «  from Čabar, and for the continental part - a primary school  « Konjščina «  from Konjščina. Each group has made the graphs for the chosen schools. For the realization of the graphs it is necessary to define the accurate parameters to get an available graph. Considering that the best climate indicators are the annual range of mothly average air temperatures and the mothly precipitation quantity, these were the parameters that we have used in data comparison  and analysis. Such graphs are called climate graphs. When we have made required climate graphs in above described way, we have started to compare them with climate graphs in Geography textbooks as well as with climate graphs in available science literature.
DATA PRESENTATION


The graphs that we have made by using GLOBE data we called « original graphs « 
( Picture no. 1, 4 and 7 ). However, in Geography and Climatology study such presentation of the results is not the usual one. The air temperatures are presented by a red curve and the precipitation quantity by blue columns.With a purpose to compare the graphs of GLOBE schools easily with the graphs from Geography textbooks, we have altered them.The values of monthly average air temperatures we have connected by a red curve and the values for precipitation quantity we have altered from green squares into the blue columns ( Picture no. 2, 5 and 8 ). In this way we could easily compare them with standard climate graphs that are in the textbooks

( Picture no. 3, 6 and 9 ).
MEDITERRANEAN CLIMATE:
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Picture no.1: The annual range of monthly avarage air temperatures and monthly total precipitation quantity at the area of the mediterranean climate (original graph)
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Picture no. 2: The annual range of monthly average air       Picture no. 3: Climate graph
 temperatures and monthly total precipitation quantity        of the mediterranean climate

at the area of the mediterranean climate (altered graph)     (standard climate graph taken from 





                                   Geography textbooks)
MOUNTAINOUS CLIMATE:
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Picture no. 4: The annual range of monthly average air temperatures and monthly total precipitation quantity at the area of the mountainous climate (original graph)    
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Picture no. 5: The annual range of monthly average air          Picture no. 6: Climate graph
 temperatures and monthly total precipitation quantity             of mountainous climate (climate
at the area of the mountainous climate (altered graph)             graph taken from textbooks)
CONTINENTAL CLIMATE:
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Picture no. 7: The annual range of monthly average air temperatures and

                      monthly total precipitation quantity at the area of the 

                      continental climate (original graph)
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Picture no. 8: The annual range of monthly average air        Picture no. 9: Climate graph
temperatures and monthly total precipitation                         of the continental climate
quantity at the area of the continental climate                        (standard climate graph
(altered graph)                                                                         taken from the textbooks) 

DATA ANALYSIS


In our data analysis we have used the altered graphs of GLOBE schools as well as standard graphs from the textbooks made on the basis of longlasting measurings. We have noticed that the air temperature data match much more than the precipitation data. That is from the reason that a year may vary from another one much more by its precipitation quantity and its distribution than by the air temperature. One of the main reasons for it is that the total monthly precipitation quantity, which can vary a lot from year to year, is taken into consideration, while considering the temperatures, the average monthly values are taken and therefore the deviations are minor. 

Primary school « Murterski Škoji « is situated on the island Murter and it has mediterranean climate. By the analysis of a standard climate graph we have concluded that the summers have been hot with the average temperature of the hottest month ( July ) of 26° C, and the winters have been mild with the average temperature of the coldest month ( January ) of 7°C. Precipitation distribution shows that they have been mostly present in the cold part of a year   ( October, November, December ) and the least during the summer ( July, August ).

The graph with the presentation of data received by GLOBE measurings has confirmed to us the characteristics of the mediterranean climate. Monthly mean temperatures have been also noticed in July and August and they are 26 C, as well as minimum temperatures during the winter 
( December, 6 C ). Bigger deviations have been noticed in precipitation distribution, however, it can be concluded that dry period is in the hot part of the year and during the colder part of the year the precipitation quantity is bigger and in general it matches with the data of a standard climate graph. 

Primary school « Petar Zrinski « is in the mountainous part of Croatia in Čabar.In the mountainous part of Croatia at the height above sea-level of 1000 m and more the mountainous climate is dominant. Its characteristic is that the winters are cold ( January, -3° C ), summers are relatively fresh ( July, 18 °C ) and there is enough precipitation during the whole year, mostly in winter. By data analysis of a primary school « Petar Zrinski « we have defined that the average summer temperatures ( July, 22° C ) are higher than the ones on a standard climate graph. It could result from the hotter summer of the observed year ( 2000 ) and from the fact that Čabar is not situated at the height above 1000 m from the sea- level, therefore it is all in doubt if it is the area of real mountainous climate or transitional climate from mild continental climate to mountainous climate.The precipitation distribution tells us that there were a lot of them during the whole year especially in November, October and March which are explicitly rainy in the observed year. At the analysis of the precipitation distribution the attention should be paid to a scale that ranges from 0 mm to 3000 mm , while the range at the other two observed climates goes from 0 mm to 120 mm , or 140 mm. In this way it will be possible to avoid the trap to compare all the three graphs only by the height of blue columns because it would get to a false belief that there is the minimum precipitation quantity in the mountainous climate.

Primary school « Konjščina « is situated in the northwest part of Croatia which has the characteristics of mild continental climate. By analysis of a standard climate graph we have defined that summers are warm ( July, 22° C ) and winters are cold ( January, -1° C ). There is enough precipitation during the whole year, especially during the warm period (late spring, autumn). Climate graph made on the basis of GLOBE school data has generally confirmed climate characteristics. We have noticed the deviation in the mean temperature of the coldest month, which was not January as usual but December ( -3°C ), what is most likely the reason for the deviation of observed year ( 2001 ) from the average. The deviation in precipitation distribution is minor. 
CONCLUSIONS


By the analysis and comparison od standard climate graphs from Geography textbooks for the 8th grade and the analysis of climate graphs made on the basis of atmospheric data of chosen Croatian GLOBE schools, we have concluded that they match in general and therefore they can be used in teaching Geography. But considering that climate is the average state of the atmosphere above some area that is observed in a longlasting period ( 15 – 30 years ) we have to point out that the data received by GLOBE measurings are not sufficient for serious scientific climate analysis. They show the situation in one chosen year, while standard graphs show the average values of continued measurings made within 15 and more years. This is the main reason for the deviations which are in some places irrelevant and in some other places they are very noticable, which may lead to a confusion. Therefore, it is the best way that the students use in their study the both sources. It offers them a possibility to compare the records of the observed years with the years-long average records and to conclude how much and where they vary and what are the reasons. In this way they will be able to participate directly in observing the changes in immediate environment.

For using GLOBE data one should keep in mind possible student's errors during measuring as well as that some extreme deviations maybe have appeared as the result of these errors. However, this too can be used in a teaching process for the educational purpose. Students should be warned that precise measurings according to given protocols are very important because on the contrary they could get completely wrong ideas about some effects.
DISCUSSION


Finally,we would like to point out that by using GLOBE programme, in other words, the data that it offers to its users, it would be possible to teach the teaching matter in an interesting way.By using a standard method of classroom teaching with the textbook, students are passive observers. Ready – made results and explanations are given to the students in the textbook. They only have to memorize and reproduce them. By working on a computer and using GLOBE data base, students become active participants in a searching process.


Students have to connect their  knowledge from Geography, Informatics and English. Team and group work are appreciated. Their activity and inventiveness are required and developed. They are encouraged on thinking and making conclusions independently. In this way the learning process becomes more interesting and productive.
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