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Abstract 

This paper summarizes a research-based article that focuses on the role of spatial visualization in 

geometric performance and its connection to gender difference. After summarizing the article, 

this paper discusses the results and implications of these results in terms of teaching geometry. 

The article being discussed was selected because it provides an example of the type of research 

that this educator is interested in learning from and using to improve his pedagogy as part of his 

professional development plan.  
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Research-Based Article 

In “Spatial Visualization and Gender Differences in High School Geometry,” the 

author, Michael Battista, addresses the roles of spatial visualization and logical reasoning in 

geometric performance and their correlation to gender difference. This is done by first 

providing a survey of research regarding correlations between geometric performance and 

gender difference (particularly focusing on the faculty of spatial visualization). Much of the 

literature that is cited identifies a key difference in the effects of using spatial visualization 

and logical reasoning (Battista, 1990). Battista connected these findings with neurological 

research that focuses on hemispheric specialization. Citing Springer and Deutsch (1981), 

Battista suggests that differences in the lateralization (i.e. greater lateralization leading to 

higher spatial performance and lesser lateralization leading to higher verbal performance) 

of males and females may add to differences in geometric performance (Battista, 1990). 

These differences led to Battista’s examination of the discrepancy between spatial 

visualization and logical reasoning. A student, who is more proficient in spatial 

visualization than in logical reasoning, would be more likely to use a spatial-visual strategy 

when solving a geometric problem. Conversely, a student, who is more proficient in logical 

reasoning than in spatial visualization, would be more likely to use a logical-analytic 

strategy when solving a geometric problem. Further examining the discrepancy between 

these spatial visualization and logical reasoning is critical for understanding the 

development of geometric thinking (Battista, 1990).   

 After introducing the research on the topic, Battista presents a study that was 

conducted on a number of students in a high school geometry class. There were 128 

students involved in this study, of which 75 were male and 53 were female. These students 
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represented five different high school geometry class, which were taught by two different 

teachers. Each class, on average, was made up of 60% male students and 40% female 

students. The students were administered a paper-and-pencil test that addressed spatial-

visualization, logical reasoning, geometric knowledge, and geometric problem solving. The 

questions that address spatial visualization focused primarily on geometric 

transformations while the questions that address logical reasoning focused on syllogistic 

arguments. The results of the study showed that male students performed better on 

questions involving spatial visualization than female students. When compared to their 

performance on questions involving logical reasoning, female students performed better 

than male students, but the margins were greater with spatial visualization. Battista also 

compared how much the students used spatial visualization and logical reasoning 

strategies in their approach to geometric problem solving. Among the male students, 13.3% 

used logical reasoning more than spatial visualization and 30.7% used spatial visualization 

more than logical reasoning, with 56% using a balance of both. Among the female students, 

34% used logical reasoning more than spatial visualization and 5.7% used spatial 

visualization more than logical reasoning, with 60.3% using a balance of both. Common to 

both genders, students who scored low on the test, performed well on the questions 

involving spatial visualization.  

 This article gives a unique perspective on the gender differences in learning and 

approaching mathematics in the geometry classroom. While providing students with 

greater access to equity is prevalent in today’s classroom, it is still important to understand 

the differences that pervade our classroom and affect our pedagogy. As teachers, it is 

critical that we consider the learning needs of our students as we modify our pedagogies to 
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accommodate these needs and grant our students equity of access to the information and 

skills necessary in order for them to become mathematically proficient. In terms of this 

article and the results of the study presented in this article, emphasizing spatial 

visualization more than logical reasoning to a class comprised mostly of female students, 

for example, may be more beneficial to their geometric performance. If male students 

performed better than female students at spatial visualization and used spatial-visual 

strategies more frequently and effectively than female students, then it may also be a 

matter of teaching students how and when to use different strategies (i.e. strategic 

competence and adaptive reasoning). Developing these two areas, strategic competence 

and adaptive reasoning, allow for students to improve their ability to think mathematically 

across other disciplines and apply to real-world situations (National Council of Teachers of 

Mathematics, 2014).  

Since spatial visualization precedes logical reasoning according to the van Hiele 

model, it would make sense that students are more advanced in their use of spatial 

visualization than in logical reasoning, especially if some of the students have not 

developed in their ability to think geometrically. The van Hiele model is a hierarchical 

model that describes the development of spatial understanding, progressing from working 

with concrete examples to making conjectures about abstract notions (Van de Walle, Karp, 

& Bay-Williams, 2013). It is interesting, however, to see that some students in the study 

were more advanced in logical reasoning than in spatial reasoning. This would imply that 

these students were able to advance their ability to think geometrically by circumventing 

the process of spatial visualization or found it more economical to rely on logical reasoning 

than on spatial visualization. Either way, it is important that teachers consider these 
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alternatives and modify their pedagogy based on the learning needs of their students. If 

their class is predominately composed of female students, then a more spatial-visual 

approach may be appropriate. If their class is predominantly composed of male students, 

then a more balanced approach may be appropriate. In both instances, it is equally 

important that all students be taught strategic competence and adaptive reasoning in order 

to determine the best strategy to use in different geometric problem-solving situations.  
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