
  
Title The use of analogies in teaching and learning chemistry 
Author(s) Goh, Ngoh Khang & Chia, Lian Sai 
Source Teaching and Learning, 6(1)39-43 
Published by Institute of Education (Singapore) 
  
  
 

This document may be used for private study or research purpose only. This document or 
any part of it may not be duplicated and/or distributed without permission of the copyright 
owner. 

The Singapore Copyright Act applies to the use of this document. 



THE USE OF 
ANALOGIES IN 
TEACHING AND 
LEARNING CHEMISTRY 

GOH NGOH KHANG 
CHlA LlAN SA1 

What is an Analogy? 

Human beings discover laws and principles governing the 
universe. They formulate generalizations and concepts to explain 
natural phenomena and together with imagination, experimen- 
tation and observation, they conceive new ideas and invent new 
things. When a new idea or object is first encountered, one can at 
times relate it to something familiar with which a parallel can be 
drawn. This similarity or likeness of relations, through the com- 
parison of one object (or idea) with another by using one in place of 
the other, is known as an analogy. 

Nuts, bolts and washers play the roles of atoms and 
molecules of a foreign universe (Lloyd 1980) and some charac- 
teristics of the atoms/particles are comparable to some of the 
behaviours and activities of human beings in society (Ronald 
1982). These are examples of analogies. These examples show 
one common feature, i.e., the original abstract concepts about 
atoms/particles can be visualised. This feature has definite impli- 
cations in the teaching and learning of chemistry, which deals 
mainly with atoms/particles and interactions of atoms/particles. 

Two more examples of analogies will be illustrated below to 
show how daily life experiences can help in understanding the 
structureof an atom and the three states of matter. 
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An Analogy of the Structure of an Atom 

The structure of an atom in terms of the positions of its 
nucleus and electrons, analogous to the planetary system, can 
easily be accepted by students. But the distribution and the nature 
of electrons in the quantum shells pose certain difficulties for 
students to understand. These difficulties can partially be solved if 
students are introduced to the following analogy: 

Consider the atom to be an apartment block. Then the 
corresponding components in the block can be compared to those 
in the atom as shown below: 

' ATOM BLOCK 

Shell Storey 

Su bshell Unit 

Orbital Room 

State Bed 

Electrons Occupants 

Spin (+l12 and -112) Sex (Male and Female) 

It is clear that there are certain limitations in using this 
analogy. Obviously the atom is a tiny and dynamic system, 
whereas the block is a huge and static one. Also the orbital, in 
terms of different types of shapes, does not correspond exactly to 
the room. Furthermore, the electrons are not distinguishable in an 
atom, except their energy levels according to the existing atomic 
theory. 

Although this analogy does not completely match the actual 
nature of the electrons, it exemplifies one of the essential concepts 
in the distribution of electrons in an atom,that is, each electron will 
occupy its own energy level (state). If one is going to look for a 
particular electron in an atom, analogous to a special occupant in a 
block, the identification of that electron in terms of state and spin is 
similar to the finding of the occupant's location in a particular bed 
and sex. 
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An Analogy of the Three States of Matter 

Before the bell rings, pupils come from all over to their 
school. They play together and move freely and randomly within 
the premises of the school campus. When lessons begin, they sit 
together in a wrtain order in the classroom. If we consider each 
pupil to be an individual particle, then, in terms of the distances 
among particles and the relative arrangement of the particles, the 
situation described is an analogy of the three states of matter - 
gas, liquid and solid. This analogy is very simple and can be easily 
accepted even by primary school pupils. Certain characteristics of 
a gas, liquid and solid, e.g., volume, shape and mobility of par- 
ticles, can also be illustrated by this analogy. For the higher levels, 
a closer look at the behaviour of each pupil and the interaction 
among the pupils can stimulate some interesting discussion 
leading to the acquisition of certain concepts such as forces of 
attraction, imperfect crystals and behaviours of a gas, liquid and 
solid. Y 

Instructing with Analogies 

The two exampl@s of analogies demonstrate a technique for 
teaching chemistry. "Instructing with analogies" (Simons 1984) is 
defined as "explaining something using comparisons with other 
phenomena or concepts". 

Based on the nature of analogies and how effective learning 
takes place, instructing with analogies is considered to have three 
main functions: 

Concretizing Function 
The analogies make abstract information more vividly 
imaginable and concrete. Learning can therefore be 
translated without much difficulty. 

Structuring Function 
The analogies are old experiences, forming already a formal 
structure, which can serve as the basis for the new ordered 
systems. Learning is just a mechanism of substitution or 
supplement. 
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Active Assimilation Function 
The analogies are useful experiences which can stimulate 
the learner to participate in active construction of meaning. 
Therefore, effective learning can take place easily. 

All the three functions support the fact that instructing with 
analogies has practical value for the teaching of science, especially 
the teaching of chemistry. In general, most of the students reach 
the formal thinking level between the ages of 15 to 20 (Chiappetta 
1976; Smith 1978), and many concepts in chemistry are abstract 
(Smith 1978). Hence, the use of analogies for the teaching of 
chemistry would be very helpful and practical in enlightening 
students learning this subject. 

Furthermore, in classroom teaching, if activities can be 
organised to encourage students to find their own analogies for 
the concepts learnt, students are then able to develop imagination, 
creativity and insight into everyday activities (Joyce 1980). Such 
an approach in understanding abstract chemical concepts 
involves mental and creative processes which are at a deeper level 
than mere memory. 

Although there are limitations and comtraints in instructing 
with analogies, the success of using this technique depends on the 
skill of explaining (Morris et al 1980) and the appropriate use of 
suitable analogies (Gable and Sherwood 1980). Some journals, 
such as 'Journal of Chemical Education' and 'The ScienceTeacherl 
can serve as good sources for analogies. 
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