Understanding science concepts through practical work
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This school has a vibrant approach to teaching science in a demanding environment. Within the department practical work is regarded by the teachers as ‘part and parcel’ of teaching science, but without too much thought applied to this reasoning.

As a recently qualified teacher, Matt has developed his approach to practical work through previous experience in biological sciences research, and his teacher training course, but mainly from published schemes. He noted that his colleagues often deviate from the schemes to achieve desired lesson objectives, but in the early stages of his teaching career feels he needs more experience before being confident to apply such selectivity. Discussion within his department about practical work has been limited to the level of which experiments 'worked', but with no justification of this qualification; there was an automated approach to practical work without a real consideration to its value or purpose. 

Before making use of the audit tools, Matt felt his practical work was prescriptive and, though valuable, a less important element of his lessons than the theory. He sees saw time as a major factor against increasing the amount of practical work, feeling that additional lesson time would be needed to cover both the practical and conceptual aspects of each topic. 

Using the audit tool enabled Matt to think clearly about the purpose of practical work, which has changed his approach. Being clear about the purpose of a practical activity has enabled him to be newly confident in selecting and modifying practicals to meet the objective of the lesson. For example in a topic called Speeding Up, the planned practical activities were based on measuring the speed of objects in the laboratory: a trolley on a ramp, a falling object, a walking student etc. He found that pupils were confused by the difficulty of taking the measurements, particularly over short distances, and by performing the calculations. After using the audit grid to analyse the lesson, he decided that its key purpose was for pupils to understand and use the equation for measuring speed. To focus on this needed a simpler practical, so he took his pupils out of the classroom and measured their walking speed over a longer distance. This removed procedural difficulties and gave reliable results, straightforward measurements, better pupil engagement and ultimately more effective learning.

A more significant effect of the audit was a shift in Matt's thinking; a practical activity staged in an appropriate way can be used to teach conceptual understanding without an additional theory lesson. Matt's lesson on speed gave him confidence that pupils understood the concept by doing the practical activity. He recognised that with thorough planning and staging of the practical activity (the class needed well prepared resources), pupils would understand the science through the practical. 

Matt now feels confident in the audit tools, to the extent of using them with newly qualified teachers in his department. He is much clearer about defining the key purpose of practical activities and feels this has significantly improved his teaching.































In a socially disadvantaged area of a large city, this school faces many challenges. It has good science facilities and a positive outlook on learning. Achievement in science at GCSE is high in comparison to other subjects but still below national averages. 





Within the first level of effectiveness Matt regards his practical to be effective; generally the pupils work on task and achieve what he plans for them. However he feels that learning objectives are not always met. 





"It did take longer to plan and organise the lesson but overall I saved time by teaching the theory through practical. It required confidence to take this step and careful planning and monitoring of the pupils' learning."









































page 1

