Ready, set, lab!
Introduction. Students have a last-minute mentality to lab preparation (Rollnick et al 2001, Zhou 2017). Laboratory work, requiring simultaneous completion of unfamiliar practical tasks, data generation, analysis and theory application, generates high cognitive load (Schmid and Yeung, 2005) driving “cookbook” approaches to manual tasks without activating deeper understanding. By providing online preparatory games, we empowered students to conduct lab experiments confidently reducing stress, problem solve and ask critical questions.  

Aims. To improve student engagement and learning in biochemistry labs by improving student preparation. In 2018, an interactive pre-laboratory module with an employment narrative was developed incorporating adaptive learning, analytical thinking and gamification principles. In 2019, this was expanded to five modules and, in 2020, to a fully online laboratory, as a pivotal response to COVID 19. Low stakes summative assessment (<5% of total marks) encouraged engagement.  

Methods. Qualitative evaluation data included mid-term pulse surveys, university experience surveys, module feedback, and student and staff focus groups. Students acted as partners in the development of the lessons by providing practical ideas. Data was collected quantitatively via students’ results and lesson analytics. Data analysis investigated student engagement, student preparedness and learning success. 

Results.  Students now spend >1 hour preparing for each lab (mean=96.5%, n=9 modules). Many complete the quizzes multiple times (<=40 times, average mark 88%, mean 11 modules). Questions during lab changed from ‘what’s next?’ to ‘why?’, experiments were completed faster with less breakages and there was less need for staff demonstration or intervention. Students reported better understanding of learning outcomes, less stress and requested more lessons. 

Discussion. The response has been overwhelmingly positive. Benefits: reduced costs, improved exam revision, staff training and COVID19 continuity. The positive learning effect persisted after expanding into other laboratory courses, into course content delivery and after a technology platform change.
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