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Question: Are boys really better in spatial reasoning and spatial visualization than girls?
Researchers using detailed process analyses of children's learning have in the last decades found gender differences as early as first grade. However there are researchers who have argued from a purely socialization perspective to account for any advantage for males in mathematics (Chipman, Brush, & Wilson, 1985). Even though some evidence shows that the size of the gender difference in mathematics achievement may be reducing over time (Hyde, Fennema, & Lamon, 1990), existing gender differences that favor males are in critical areas that relate to geometry and high-level cognitive skills, such as problem solving (1992). 

A body of research shows that spatial skills also serve as negotiators for gender based mathematics differences (Casey, Nuttall, Pezaris, & Benbow, 1995). Louis Leon Thurstone in the 20th century while working in factor analysis led him to formulate a model of intelligence, Primary Mental Abilities (PMA), which were independent group factors of intelligence that individuals possessed in varying degrees. The model includes verbal comprehension, word fluency, number facility, spatial visualization, associative memory, perceptual speed and reasoning. According to Thurstone female’s spatial visualization is less developed.
Geometry consists of ways of structuring space and analyzing the consequences of that structuring. According to Battista (1998) teaching geometry so that students learn it meaningfully requires an understanding of how students construct their knowledge of various geometric topics. NCTM (2000) in geometry standard says that spatial sense in mathematics involves the use of visualization and spatial reasoning to solve mathematics problems. 
Studies on spatial skills and possible gender differences have been ongoing since the 60s and have shown inconsistent results (Burnett et al., 1979; Connor & Serbin, 1985; Ethington & Wolfle, 1984; Friedman, 1995; Pattison & Grieve, 1984; Tartre, 1990; Weiner & Robinson, 1986) what can be attributed to diversity of the instruments selected for measuring spatial skills, and using instruments that do not measure and show gender differences. One must carefully select the spatial measures to be used in this type of research, focusing on the measures that show gender differences. Some studies have also shown that girls could not use retrieval of mathematics facts as well as boys, even when instructed to retrieve the facts and that the girls use concrete manipulatives to calculate solutions to basic mathematics problems, whereas boys used mental representations of numbers and retrieval strategies for solving these problems (Carr  Jessup, 1997; Carr and Davis, 1999).

Spatial structuring is a crucial process in students' construction of geometric knowledge, mental operation of constructing an organization or form for an object or set of objects. It determines the object's nature, shape, or composition by identifying its spatial components, relating and combining these components, and establishing interrelationships between components and the object (Battista, 1998). 

3D geometry is a weak spot in mathematics curriculum. Spatial skills need to be developed from the early age. A more extensive spatial curriculum should be introduced prior to high school, because by the time the students enter high school, their strategies for solving mathematics problems are well ingrained and students have little chance of developing effective spatial skills. We need to understand how students personally construct the various geometric structuring needed for competent and literate operating in culture, and whether and to which extent gender is involved in that processes.
