Hands-on, minds-on
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Stuart is a teacher who uses a lot of practical work in lessons, in a department that values practical work as a motivational and engaging part of science education. Practical activities are numerous and embedded in the department’s schemes of work, particularly at Key Stage 3.

Stuart is clear about his definition of practical work: pupils being engaged in ‘hands-on’ activities with science apparatus. He is seen as a model of good practice within the department. 

Stuart’s use of the audit tool has helped him to become more self-reflective. Categorising typical practicals led Stuart to realise that often his practical activities fell into one category: ‘Learn how to use apparatus or carry out procedures'. He felt that he often did practical work 'because it was on the scheme of work'. This is illustrated by his approach to the Key Stage 3 activity Making copper sulphate, which is written into the scheme of work and therefore always done with classes. Stuart, and indeed his pupils, would be satisfied if they had completed the procedure and made a crystal. This illustrates effectiveness level 1. Stuart has not considered what the pupils might learn from this practical - it is all about the ‘doing’.
Stuart used a rates of reaction lesson to test the ideas developed through his use of the audit tools. In the past, he would have given pupils pre-determined concentrations of acid for them to follow a recipe-style approach. Reflection led him to use more interesting reagents (potassium manganate (VII) solution and rhubarb) but, more importantly, allowed him to set the practical in the context of stain removal. This made the activity more investigative and open ended, and shifted the objectives from skills to a scientific enquiry. The same task, presented differently, allowed access to effectiveness level 2.

Stuart recognised that when considering an individual practical activity he found himself ticking multiple possible learning outcomes as 'these are what the practical covers', and this made him realise that, to improve effectiveness, it is important to be more selective. For example, where he might previously have asked pupils to spend a significant amount of time drawing a graph (a skill which they already have) he found that by missing that stage out and giving them the graph, he was able to spend more time interpreting the data, a skill that pupils are often less good at. 

Stuart has also encouraged his pupils to consider for themselves the effectiveness and value of practical work. Following a lesson on the extraction of DNA from a kiwi fruit, the pupils themselves asked what the point was, despite having completed and enjoyed the task! Stuart questioned whether the task had helped the pupils to better understand the structure or function of DNA, or whether any investigative skills had been developed. He concluded that he could improve the effectiveness of the activity by using it as a stimulating context for the development of a routine procedure such as filtration. This would have the additional benefit of making an apparently mundane procedure relevant and engaging.

This has required a significant shift in both thinking and planning, but has in Stuart's words "taken my teaching forward".






















Stuart is the KS3 science co-ordinator of this successful science specialist college situated on the outskirts of a large city. With GCSE results well above the national average and science exceeding other subject areas, this is a thriving department that values practical work highly.





With a clear objective, pupils learning can be evaluated - this is effectiveness level 2.





Stuart summarises the audit process as 'making the purpose and execution of practical work more efficient and, therefore, more effective, by focussing on the intended learning outcomes.
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