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ABSTRACT  
Traditional recipe based practicals are used in 
undergraduate programmes to teach students 
the laboratory skills needed. The delivery of 
practicals has been re-envisioned by using 
organic chemistry as the pilot study group at 
the University of Pretoria. The third year organic 
chemistry undergraduate practical curriculum 
had been purely recipe based (as are UKZN 
practicals) until 2012. For the class of 2013, an 
entirely new practical curriculum was created, 
based on the inquiry approach. The inquiry-

based project was set in a simulated industrial context appropriate to 
expectations of new graduates. Teams of chemists (home teams) were 
asked to experimentally assess three potential multi-step routes to prepare 
the product.  In making their assessment, the teams had to consider three 
key factors; namely cost, technical difficulty and environmental impact. 
Different specialist teams had to develop a strategy for their synthetic 
route based on typically abbreviated literature procedures provided. The 
project was planned such that no one single route is the best in terms of 
all the stipulated criteria. Thus, the best route recommendation of home 
teams was open-ended with results dependent on experimentation and 
prioritization of the criteria.
The project not only equips students with technical skills, but focuses 
on areas such as development of metacognition with the students 
engaging with the practical work on a deep intellectual level, and the 
establishment of a professional identity. Contextualised inquiry-based 
laboratory teaching afforded an improved quality of learning, made a 
difficult subject accessible and even popular and to some measure grew 
the students’ ability. Although used in Organic chemistry, this approach is 
applicable to all levels of practicals in any discipline.  
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