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How To Use Demonstrations To Motivate Pupils To Learn Chemistry ?

Introduction

Chemical experiments are a vital part of chemical education. Their use 
 should be incorporated into regular classes as well as laboratory 
 sessions. There are many everyday phenomena that can be used as 
 'puzzle' experiments to stimulate student thinking in lessons. Many 
 chemical reactions can be used to illustrate everyday happenings and 
 hence can be used to stimulate thinking and curiosity.

The Role of Demonstration in Learning Chemistry 

Demonstration is teaching( Liem 1987, p.27)

The use of  demonstrations is an important tool for the science 
 teacher. In science, concepts are taught more effectively if we 
 demonstrate the phenomena.  It stimulates thinking (Humphreys 1994, 
 p.1). Using demonstrations, hazardous chemical reactions which cannot 
 be carried out by the students can at least be seen by them. There are 
 some chemical demonstrations that can be easily performed just by using 
 the overhead projector, laser disc and compact disc can also be used to 
 safely show experiments that are hazardous as they involve toxic 
 materials. For beginner-students, much of the excitement of observing 
 the chemical changes very often stimulate an interest in chemistry. As 
 students have difficulty in remembering isolated concepts, the use of 
 demonstrations can complement the practical and theory lessons thereby 
 assisting long term memory.  

Demonstration is learning

In addition to providing motivation, variety, interest and factual 
 information, demonstrations  can help pupils to apply their knowledge. 
 First, they create opportunities for pupils to observe the chemical 
 changes, take notes and make inferences which may then lead them to 
 form their hypothesis.  They provide the opportunity for pupils to make 
 use of their critical thinking skills, to apply their knowledge  in 



 explaining  the changes they have seen.   

Demonstration is communication

It provides opportunities for pupils to argue logically what they have 
 seen in the demonstration by expressing their thoughts in an oral 
 discussion or in writing. Demonstrations also allow pupils to identify 
 the concepts involved and relate them to the relevant observations 
 made. The teacher can then facilitate group discussions and encourage 
 pupils to suggest alternative ways of solving problems.
 
Types of Demonstrations

There are three broadly  categorised chemical demonstrations. These are 
  chemical magic , thematic/topic specific and puzzle experiments. 

Chemical Magic Demonstrations

These demonstrations usually create fun in the learning environment. 
 The materials used are wide in range and they can be obtained from 
 chemical firms, supermarkets or toy stores. An example is the Burning 
 Bush (Humphreys 1983, p.77)

 
Thematic/Topic Specific Demonstrations

There are some demonstrations which are very specific in illustrating a 
 particular concept in science. For these demonstrations, worksheets can 
 be designed to assist the pupils in recording their observations and 
 inference. The worksheet can be designed to cater to the intellectual 
 ability and learning styles of the classes concerned. 

Puzzle Experiments/Demonstrations 

The purpose of this type of demonstration is to stimulate 'thinking in 
 science'(Humphreys 1994,p.1). For example, 'Whiter than white' 
 demonstration (Humphreys 1994,p.14).

Criteria for Selecting Demonstrations in Teaching Chemistry 



Timing

In order to use demonstrations more effectively, we have to decide when 
 to use the demonstration, for example, whether it is to be conducted at 
 the beginning or at the end of the lesson. 

Relevance

It is important that the demonstration that we are going to show must 
 be relevant  to the topic that we want to teach.  

Equipment requirement

The preparation of demonstration should be easy. The set-up must  be 
 easily transported from one place to another. The  experiment should be 
 related to common materials ( eg. toy stores ) or have an element of 
 reaction chemistry associated with it. An effective demonstration can 
 be conducted simply by using  an overhead  projector and a few pieces 
 of glassware.  

Learning Environment

Learning takes place whether the demonstration is in regular classroom, 
 lecture theatre or the laboratory. We need to ensure that the pupils 

 can see the demonstration and  are always engaged in the process. 
 Another important precaution to bear in mind in a chemical 
 demonstration is the safety in the environment.  

Learning Outcome

Before a demonstration is carried out, the teacher needs to decide how 
 to assess  the pupils' observations and whether it was the intended 
 learning outcome. According to Humphreys (1983), provision of response 
 cards to pupils is an approach to find out pupils' written observations 
 and inference which will be collected by the teachers. The pupils will 
 then be divided into groups of three or four to discuss their answers 
 and to come to a consensus. The pupils can have the opportunities to 
 put their answers in context,ie, the rest of the class can challenge 
 inappropriate or weak explanations. A more formal method of 
 demonstration assessment called Rubrics was suggested by Radford et al 
 (1995). Rubrics is a three-point system used by teachers to assess 
 pupils'  written observations, explanations and inferences on papers at 
 the end of the demonstration. This method of assessment shows less time 
 spent on verbal discussion among pupils and also between teacher and 
 pupils.



Resources 

There are books, science education journals and magazines which give 
 ideas and suggestions for available demonstrations commercially. 
 Demonstration is a means of introducing experimental chemistry into a 
 course. The resources also contain ideas for lecture demonstrations 
 (Humphreys 1983; Shakhashiri, 1983, 1985). 

Public Programmes To Promote Chemistry Learning

Students in tertiary institutions can perform meaningful chemical 
 demonstrations to reach out to post-secondary, secondary and  primary 
 school students in order to stimulate and teach them. These 
 demonstrations can be carried out during the school holidays as part of 
 an enrichment programme for younger pupils to arouse their interest in 
 science. There is evidence that tertiary students have the advantage of 
 youthful enthusiasm that  rubs off well on a young audience.  

Conclusion

Demonstration plays a vital role in learning chemistry. Thus, the 
 teacher must also be enthusiastic, knowledgeable and be willing to 
 spend time in the laboratories to try out new experiments. The 
 teacher's enthusiasm and love for the subject  as reflected in the way 
 he/she carried out demonstration will definitely make an impact on the 
 pupils.
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