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This presentation analyzes how post graduates’ students discuss random assignment in a statistical scenario. Specifically, we ask: In what ways do master’s students communicate their understanding of random assignment, and how does their talk reflect statistical and everyday meanings of chance and randomness?
In response to the growing role of data in everyday and professional decision-making, there are continued calls to promote statistical literacy among all citizens. The American Statistical Association defines statistics as “the science of learning from data, and of measuring, controlling, and communicating uncertainty” (Wild et al., 2018, p. 6). Two key concepts underpinning this definition are chance and randomness, which are central to inferential statistics but often misunderstood by people. In everyday language, chance is often associated with luck or vague possibility, and randomness with chaos or lack of order. In contrast, in statistics and mathematics, chance refers to quantifiable likelihood, while randomness refers to processes that produce unpredictable individual outcomes but follow long-run patterns. Understanding these meanings is essential for evaluating data-based claims and reasoning under uncertainty. For example, a statement like “this medication worked for my friend, so it must be effective” ignores how random variation affects individual outcomes and how chance informs generalization. Similarly, interpreting a streak of coin tosses as “not random” reflects a misunderstanding of short-run variability in random processes. Yet, prior research shows that learners often conflate these concepts, applying everyday interpretations (such as luck, fairness, or chaos) when engaging with statistical tasks (Batanero, 2015). Such interpretations may limit their ability to connect statistical reasoning to experimental design, particularly in distinguishing random sampling from random assignment.
Within the Sustainable Learning of Statistics project, we adopt a phenomenographic lens to document variation in students’ talk about chance and randomness and, from that variation, define the critical aspects that must be discerned. 

Method
The data come from one item of a statistical reasoning test with the three equivalent versions administrated before instruction (pre-teaching), immediately after instruction (post-teaching), and five months later (delayed post-test). This study focuses on responses to the pre-teaching version. The item asked about the primary reason for using random assignment in an experimental study. Interviews were conducted with 13 master’s students in an educational technology program, using their answers to the test item as prompts for discussion. Following a phenomenographic approach, the transcripts were analyzed to identify the qualitatively different ways students understood and communicated the concept of random assignment. In line with variation theory (Marton, 2015), phenomenography served as the analytical tool to reveal potential critical aspects—features of the concept that must be discerned for learning to occur. Coding attended to both everyday and statistical meanings of chance and randomness, as well as conceptual conflations relevant to experimental design.

Results and Implications
The analysis revealed five qualitatively different ways students understood and communicated the concept of random assignment. At the least integrated level, it was seen as luck, chaos, or uncontrolled variation, with no link to its statistical purpose. Others associated it with fairness, “mixing” participants to balance strong and weak members. A more advanced view recognised its role in avoiding intentional bias, though without addressing unknown confounders. Some conflated random assignment with making a sample representative of the population, confusing internal and external validity. The most integrated understanding distinguished assignment from sampling and recognised its role in creating comparable groups in expectation by controlling for both known and unknown confounders. 
Moving through these levels requires discerning three critical aspects: randomness as a purposeful design feature, bias control beyond intention, and the distinction between internal and external validity. According to Variation Theory, instruction can foster this progression through patterns of variation; contrast (highlighting differences), generalization (seeing the same across contexts), and fusion (coordinating multiple aspects), enabling students to connect statistical and everyday meanings of chance and randomness.
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