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My name is Aurelia Burlan and I am a science teacher at ‘George Emil 

Palade’ School in Ploieşti, Romania. I have been teaching for 32 years 

and passed all the professional degrees required by the Romanian 

education system. In order to improve my mathematic skills, an 

indispensable subject for the study of physics and chemistry, I 

specialized myself in mathematics within a Postgraduate Professional 

Conversion Program. I have permanently attended training courses, 

taken part in school science competitions with my students, carried out inter and trans disciplinary 

activities connected to science and published articles within my specialization.  

I teach chemistry to students between 13 and 15 years old in our school and I have noticed that the 

first year of chemistry studies is usually the most difficult, being decisive for the good subsequent 

understanding of the subject. The 7th grade C (27 students) has been one of the most challenging so 

far, with heterogeneous students coming from different economic, cultural and motivational 

backgrounds, with grades ranging from the lowest to the highest. When dealing with chemistry 

problems, the law of proportions applies very often. The calculation of the percentage concentration 

of solutions, the determination of the percentage composition of a chemical or of a mixture of 

substances, cannot be achieved without applying the proportion rules. Furthermore, the means of 

concentration, the dilution of solutions and the calculation of new concentrations require good 

conduct of the mathematical skills regarding fractions calculation. The initial test paper assigned to 

this class at the beginning of the school year included such items (fraction and percentage exercises) 

and the results were as follows: 

- 8 students (out of 27, i.e. 29.62%) did not approach the exercises at all, thus receiving 0 points; 

- 10 students (out of 27, i.e. 37,03%) were unable to work the exercises correctly, so they 

received 0 points; 

- 5 students (18, 51%) solved the first steps of the exercises, but were unable to provide the 

appropriate final answer, therefore they got fewer points than the maximum possible; 

- 4 students (14, 81%) solved the exercises correctly and got the maximum number of points. 
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Seeing that there were students who failed to understand this topic, some of them becoming quite 

insecure and demotivated, I tried a different approach to teaching fractions and proportions, by 

means of including everyday examples of activities, thus reducing the abstract, theoretical aspect of 

the topic, while enhancing its practical applicative nature. Therefore, in order to understand 

fractions and then proportions, I offered my students examples of household activities, using 

tangible, practical things (fruit and vegetables, liquids etc.). The conclusions obtained were 

afterwards applied to other experimental activities and in solving exercises and problems. 

Example: 

Step 1. Three pupils take three roughly equal apples and a knife and carry out the following 

operations: 

a) The first child cuts the first apple into two equal parts; 

b) The second child cuts the second apple into four equal parts; 

c) The third child cuts the last apple into eight equal parts. 

Step 2. Then they specify how much a part is in case of each of the three apples. Afterwards they 

write the answer as a fraction. 

Answer:  a) One part represents a half (1/2); 

          b) One part represents a quarter (1/4); 

          c) One part represents an eighth (1/8). 

Step 3. The children compare a part of the apple cut inti two parts with two parts of the apple cut 

into four parts and four parts of the apple cut into eight parts. What do they notice? They have to 

write in the mathematical relationship using the signs ˂, ˃, =. 

Answer: 

a) 1/2 = 2/4; Conclusion: 1*4 = 2*2                   Conclusion: the multiplication of numbers on 

b) 1/2 = 4/8; Conclusion: 1*8 = 2*4                   the diagonal is constant. (Law of proportions) 

c)  2/4 = 4/8; Conclusion: 2*8 = 4* 4          

Furthermore, looking for more ways to solve the problem encountered, I took part in an ICT 

training course, where I concluded that students respond very well to using modern technology in 

class activities and so their motivation level increases considerably. Thus I decided that ICT tools 

can be a highly effective context in which to carry out practical activities, as students’ lives are 

strongly connected to it. So the practical activities were then transported in modern technology, 

namely in tasks based on computer images, schemes or geometry shapes as well as on using the app 
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http://play.google.com/store/apps/details?id=com.amayuki.soluciones.quimicas, in which students 

introduced exercise data and then compared the result with their own. 

At the end of the unit entitled ‘Solutions’ (two months later), which was based on applying fractions 

to the calculation of the percentage concentration of solutions, a new test was assigned, to measure 

the impact of my new teaching methods on students regarding solving such chemistry problems. 

The results were the following: 

- 2 students (out of 27, i.e. 7,40%) did not approach the exercises at all, thus receiving 0 points; 

- 5 students (out of 27, i.e. 18,51%) were unable to work the exercises correctly, so they received 

0 points; 

- 13 students (48, 14%) solved the exercises correctly up to a point, but were unable to provide 

the appropriate final answer, therefore they got fewer point than the maximum possible; 

- 7 students (25,92%) solved the exercises correctly and got the maximum number of points. 

 

 

 

 

 

 

 

 

 

As noticeable in the charts, the students referred improved their performance considerably, since 

almost 50% of the pupils in this class (as compared to 20% after the initial test) were able to use 

proportions.  

My suggestions to fellow teachers facing the same problems would be to help students understand 

exercises by means of using and offering them simple practical examples and by means of reaching 



 
 
 
 
 

 
The European Commission support for the production of this publication does not constitute an endorsement of the 
contents which reflects the views only of the authors, and the Commission cannot be held responsible for any use which 
may be made of the information contained therein. 

the level of understanding of each child through what is literally easy for him/her, i.e. practical 

applications, images, educational platforms or ICT programs. 

 

Questions for reflection: 

1. How can we use proportions and the rule of three to help a diverse group of students in 

solving chemistry problems, varying in complexity? 

2. How can we increase the effectiveness of involving tangible practical examples during 

STEAM and maths classes? 

3. Why do you consider ICT tools effective means of transforming abstract concepts into 

accessible ones for nowadays students? 

 


