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Abstract 

This paper presents reviews a practical-based article.  The article is “Probability & 

Perception: The Representativeness Heuristic in Action” by Yun Lu, Francis Vasko, Trevor 

Drummond and Lisa E. Vasko. It focuses on the influence of perception in developing 

conceptual understanding of probability. The article is summarized and reflected upon in 

terms of its instructional implications. 
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In “Probability & Perception: The Representativeness Heuristic in Action,” the 

authors, Yun Lu, Francis Vasko, Trevor Drummond and Lisa E. Vasko argue in favor of 

addressing psychological influences, in terms of misperceptions, when teaching probability. 

First, they identify a concept known as the representativeness heuristic. They define the 

representativeness heuristic informally as the belief that a number sequence like 

11111111111111111111 is less probable to exist than a number sequence like 

66234441536125563152 (Lu, Vasko, Drummond, & Vasko, 2014). More formally, it can be 

defined as the belief that a sequence is more probable because it seems to represent the 

population better. When comparing a fixed sequence and a jumbled sequence, a jumbled 

sequence appears more random, thus representing the level of diversity assumed to prevail 

in a sample population, making it seem more probable. When presented with a different 

scenario, specifically two fixed sequences (e.g. 11111111111111111111 and 

55555555555555555555), students judged both sequences as probable outcomes.  

 In order to address this discrepancy, the students must conceptually understand the 

concept of probability. This could be presented to them by means of a formal proof; 

however, that would presume a level of comfort working with mathematical proofs and a 

basic understanding of probability. It could also be presented by means of an informal 

proof. For example, the students would consider each roll of the die as an independent 

outcome, multiplying it 20 times to yield a probability of  (
1

6
)

20

. Unfortunately, while an 

informal proof would be a less rigorous approach than a formal proof, it is still abstract in 

nature. Students without any background in mathematical proofs may not make the 

necessary connections to develop conceptual understanding of probability. Instead of 

addressing the representativeness heuristic by an abstract means, it would be more 
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effective to address the heuristic tangibly. Hands-on activities, for example, would provide 

an excellent means of introducing the students to the concept of probability, especially in 

conjunction with the use of technological tools like Microsoft Excel and graphing 

calculators. Using technology in the classroom is not only beneficial to the development of 

conceptual understanding, but it crucial to an effective mathematics program (National 

Council of Teachers of Mathematics [NCTM], 2014,). In fact, even the Common Core State 

Standards for Mathematical Practice, MP5, explicitly states that mathematically proficient 

students should be able to use technology for the purpose of developing conceptual 

understanding (California Department of Education [CDE], 2014). 

 In order to demonstrate the effectiveness of using tangible activities to introduce 

students to the concept of probability, the authors, Lu et al., summarize their experience 

conducting a sample classroom activity. The sample classroom activity was part of an 80 

minute lesson sequence that consisted of the following parts: (1) a preactivity survey; (2) 

probability simulation activities; (3) a postactivity survey; and (4) a teacher-led discussion 

(Lu et al., 2014). The preactivity survey assessed the students preconceived notions of 

probability. Then, the students were given the opportunity to complete simulations of a 

dice roll experiment using Microsoft Excel and their graphing calculators. After completing 

the simulations, the students participate in a postactivity survey, similar to the preactivity 

survey, and conclude with a teacher-led discussion. By the end of the class, the authors 

found that the students revised their preconceived notions of probability and were able to 

identify a fixed sequence and a jumbled sequence as two probable and likely sequences 

with regards to the die-roll experiment. Helping students revise their thinking in the act of 
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making sense of the problem addresses MP1 of the Standards for Mathematical Practice 

(CDE, 2014). 

 Based on the results of this demonstration, it is clear that as mathematics teachers, 

we must take into account the different psychological factors that could influence the way 

students understanding mathematics. Using instructional models like the MSA (Model-

Strategy-Application) approach provide students with a means of understanding the 

concept and dispelling any preconceived notions of probability. As mathematics teachers, it 

is critical that we consider the students misconceptions and address them properly as we 

plan our lessons (NCTM, 2014).  
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