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THE USE OF VENN 
DIAGRAMS IN CHEMISTRY 
TEACHING 

JASON TAN ENG THYE 

Chemistry involves the learning of many different concepts 
and theories. Students need to organize and classify the various 
concepts they have learnt in meaningful ways. Chemistry teachers 
have the role of ensuring that these processes of organization and 
classification take place efficiently and systematically. 

The ideas found in modern mathematics can be used very 
efficiently to present chemical concepts. Students, familiar with 
the language of modern mathematics, will find it easy to under- 
stand the concepts put forward. 

C A Coulson (cited in Henson & Stumbles, 1977: 117) is  
of the view that "Mathematics is  a language, the most superb 
language ever devised . . . it is a sign of maturity in any branch 
of science when mathematical thinking is  found to be not only 
appropriate, but necessary. I believe this stage has now been 
reached in that branch of science that we call chemistry." 

Coulson saw mathematics as a bridge between the gathering 
of chemical knowledge and the formation of chemical theories. 

Chemical gathering of knowledge I 

.l 1 Mathematics 1 

I Chemical theories 1 
(Taken from Henson & Stumbles, 1977: 117) 
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Use Of Venn Diagrams 

Venn diagrams are extremely useful in introducing topics 
that involve classification and distinction between various terms 
and concepts. They involve simple visual presentations which are 
easy to remember. 

Here are some simple examples of how Venn diagrams can 
be used to teach certain topics in Chemistry. 

Example 1 

The two circles in Figure 1 illustrate the relationship 
between mixtures and pure substances. All mixtures are placed in 
the left circle, while all pure substances are placed in the right 
circle. Since no material can be both a mixture and a pure 
substance, the two circles do not intersect a t  all. 

Figure 1 

Mixtures Pure Substances 

Example 2 

Elements can be classified into 2 broad groups, metals and 
non-metals. In Figure 2, elements occupying the intersection of 
the two circles, e.g. Si and Ge, have both metallic and non- 
metallic properties and are referred to as metalloids. 
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Figure 2 

Example 3 

Figure 3 

a 
Metalloids 

eg. CuO, ZnO Bases 

Alkalis 

eg. NaOh, KOH 

Figure 3 illustrates the distinction between the terms base 
and alkali. AI kalis are bases which are soluble in water. Therefore 
all alkalis are bases but not al l  bases are alkalis. In set language, 
alkalis are a subset of bases. 

Example 4 

In the course of carrying out qualitative analysis, students 
learn to observe certain trends in solubility of common metallic 
salts. Instead of merely listing these trends, a Venn diagram 



74 Teaching and Learning 

can be used to illustrate the trends clearly by making a more 
powerful visual impact. Figure 4 is  an example of how trends in 
solubility in cold water of certain metallic salts can be effectively 
put across to students using a Venn diagram. This diagram can 
also help in the identification of salts. For simplicity, only 3 
groups of salts have been dealt with. 

Figure 4 

Insoluble Salts 

lead bromides - potassium carbonates 

Conclusion 

Venn diagrams are useful in Chemistry teaching because: 

* No detailed set theory is required. Only the simple essentials 
of Venn diagrams (eg. subset, intersection) are needed to 
illustrate most relationships. 

They can be drawn spontaneously and quickly by students 
in class, or as homework after the subject matter has been 
presented. Students' diagrams serve as useful tools to 
stimulate discussions and to develop chemical concepts 
in class. Students are thus encouraged to develop their 
own thin king processes and consol idate and organize what 
they have learnt. For example, after a lesson on optical 
isomerism, students can be asked to show the relationships 
between the terms isomers, stereoisomers and optical 
isomers using Venn diagrams, and giver1 various pairs of 
structures to place in their diagrams. 
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* Students' Venn diagrams can also highlight any misconcep- 
tions they may have, so that the necessary remedial action 
can be taken by the teacher. For this reason, students 
should be strongly encouraged to draw their own Venn 
diagrams instead of relying solely on those provided by the 
teacher. 

* They have greater visual impact than the mere listing of 
facts. Furthermore, students will be familiar with the 
language of Venn diagrams, having already dealt with the 
topic in their ~athematics lessons. In any case, even if they 
have not done so yet, the priciples involved in drawing Venn 
diagrams are easily grasped with the help of a few simple 
examples. 

* They can be applied to many topics in Chemistry, like acids 
and bases, metals and their oxides, and chemical bonding. 
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