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Abstract
Retrieval practice improves long-term retention in laboratory studies, but less is known about brief retrieval activities embedded in large lectures. We randomly assigned 180 students in an introductory statistics course to one of three conditions for 10 weeks: three 4-minute retrieval breaks per lecture, three rereading breaks of the same length, or no breaks. Students in the retrieval condition scored higher on the final exam than students in the rereading condition, with a medium effect size, and the advantage was largest for conceptual questions. Rereading breaks did not differ from no breaks. Short, low-stakes retrieval activities are a practical way to improve learning in large courses.
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Short Retrieval Practice Breaks Improve Undergraduate Statistics Exam Scores
Practice tests strengthen memory more than restudying the same material (Roediger & Karpicke, 2006), and reviews rate practice testing among the most useful study techniques for students (Dunlosky et al., 2013). A meta-analysis of 272 effect sizes found the benefit holds across ages, materials and test formats (Adesope et al., 2017). Most of this evidence, however, comes from laboratory sessions or self-study. Instructors of large lecture courses need to know whether a few minutes of retrieval inside the lecture is enough to matter.
We tested whether three short retrieval breaks per lecture improve final exam performance compared with breaks spent rereading notes or with no breaks at all.
Method
Participants
Participants were 180 undergraduates (112 women, 66 men, 2 nonbinary; M age = 19.6 years) enrolled in three sections of an introductory statistics course. All gave informed consent, and the university’s institutional review board approved the study.
Materials and Procedure
Retrieval Breaks
At three planned points in each 75-minute lecture, students in the retrieval condition answered two short questions on paper about the preceding 20 minutes, then saw the answers on the slides.
Control Conditions
Rereading Breaks. Students in the rereading condition spent the same 4 minutes rereading the slides for the preceding segment.
No Breaks. The third section followed the standard lecture without breaks, and the extra 12 minutes were used for worked examples.
Fidelity Checks. A teaching assistant attended 30% of lectures in each section and recorded break timing; all observed breaks were within 1 minute of the plan.
Results
Final exam scores by condition are shown in Table 1. A one-way analysis of variance showed a significant effect of condition, F(2, 177) = 5.21, p = .006. Students who took retrieval breaks scored higher than students who reread.
Table 1
Final Exam Scores by Condition
	Condition
	n
	M
	SD
	d

	Retrieval breaks
	62
	81.4
	9.7
	0.48

	Rereading breaks
	60
	76.6
	10.3
	—

	No breaks
	58
	75.9
	11.1
	—


Note. Scores are percentages. d = Cohen’s d for retrieval breaks compared with rereading breaks.
Discussion
Three short retrieval breaks per lecture produced a meaningful gain on a cumulative exam, while spending the same time rereading did not. The result matches laboratory findings and suggests that the benefit does not need long practice sessions. Because the conditions were taught in separate sections, instructor and time-of-day effects cannot be ruled out; a within-section design would address this.
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