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Study objective
In response to Stage 1 undergraduate pharmacy students reporting difficulty with particular topics of biology, we have 
developed seminar sessions to support students’ learning. To assess the optimal teaching strategy, an experimental design 
was adopted. The hypothesis is that the competitive interactivity of the educational game would improve student 
knowledge retention.

Design
Half the cohort experienced seminars requiring students to work in groups to 
answer open questions on the topic [Group2], whilst the other half of the cohort 
experienced a seminar adopting elements of the game “who wants to be a 
millionaire” [Group1]. Students played competitively in small teams. 
Prior to both sets of seminars, students undertook a pre-test of 12 MCQs to 
assess their knowledge, and then a post-test to capture knowledge attainment 
(Figure 1). Results were compared between groups and a t-test used to assess 
for difference. A feedback form including five 5-point Likert scale questions, was 
distributed requiring students to rate components of the session, including the 
level of engagement and team-work.

Conclusion
The competitive and engaging nature of the game appears to facilitate 
knowledge retention. Wider adoption of this strategy may augment student 
learning further. 

Pre-assessment test
Entire cohort – 12 questions

Game
Group 1

Seminar 
Group 2

Who wants to be
a millionaire

Open questions

Post-assessment test
Entire cohort – 12 questions

Does the competitive nature of 
a game help to improve 
student knowledge retention?

Figure 1: experimental design 
Results
Students attending the game sessions [1] showed a statistically significant 
(p=0.03) improvement between pre-test and post-test scores. Conversely, the 
difference for students attending [2] was not statistically significant (Figure 2). 
In the feedback form, students who played the game found the session more 
engaging and valued team-work as more important to stimulate their learning, 
compared to students who attended the seminar session (Table 1).
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Figure 2: Students attending [1] 
improved in the post-test scores

Component Game Seminar

Engaging 4.5_0.5 4.1_0.7

Stimulating 4.3_0.6 4.1_0.7

Team-working 4.4_0.5 4_0.9

Informative 4.4_0.7 4.3_0.8

Reinforcing 4.3_0.6 4.3_0.8

Table 1: Student feedback (Means_SD of 
5 point Likert scale)


