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A lot of chemistry teachers express their concern regarding the thinking levels their 

students use. They wonder how to improve the higher level thinking skills of their students. 

Teachers are usually satisfied with the students’ convergent thinking during the problem 

solving, i.e. when they apply the main chemistry ideas logically and produce one correct 

answer. The key problem of this research is the divergent thinking of primary and secondary 

school students when they solve open-ended designed chemistry problems, with the 

contribution of logical, critical and evaluative thinking. Divergent thinking is defined using 

indicators such as: (i) fluency – the ability to think of many ideas or many possible solutions 

to a problem, and (ii) flexibility – the ability to use ideas in a new, different, and unusual way 

1.  

The first examination was conducted with primary school students aged 14 in the 

school year 2016/2017. The obtained results have shown that 30% of students were able to 

formulate more acceptable responses to the given open-ended chemistry problems, i.e. the 

fluency and flexibility of students’ answers were indicated. This finding is important because 

the students from this sample had not had this kind of experience and demands in their 

previous education. In addition, the primary school students showed that they could combine 

the previously acquired knowledge of chemistry, connect it with everyday life, and thus find 

original answers.  

The second examination was conducted with secondary school students aged 16 in the 

school year 2017/2018. It was shown that about 30% of the secondary school students were 

able to produce different responses in the items which did not require chemical calculations. 

As far as stoichiometric calculations are concerned, the percentage of students who were able 

to formulate more acceptable responses to the given open-ended chemistry problems was 

less than 10%.    

The results of these studies can be used to further develop the approaches which 

support the divergent thinking of primary and secondary school students in teaching 

chemistry, as well as to monitor and evaluate the effects of such work by evaluating students' 

achievements in open-ended problems. 
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