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In the research of spatial ability in the architectural design domain,
three areas require further study: (a) relationship between spatial ability
and design studio performance, (b) development of domain-specific
tools that measure spatial ability, and (c) the use of virtual reality
technology in spatial ability training.
Architectural design aims to build three-dimensional structures
that consider multifaceted aspects like firmness, utility, aesthetics,
and human behaviors. For new building design or existing building
renovation and interior design, the basic communication media of
architecture information are either two-dimensional (2D), such as
floor plans and section drawings, or three-dimensional (3D), such as
physical or computer-generated models.
Designers also use these 2D and 3D representations in the
design process to generate and test their design ideas before actually
constructing building and finalizing their design. Thus, the ability
to read, interpret, and visualize 2D information in 3D or vice versa
is critical for designers for both design communication and design
generation [1,2]. The ability to read, interpret, and visualize 2D to 3D is
known as spatial ability.
However, whether or not these spatial abilities are significantly
related to studio performance and whether spatial abilities measured
through existing tools measure domain-specific spatial ability are
unclear. Based on my research [3], which measured spatial ability
through three tests, the mental rotation test by [4], paper folding, and
visualization of viewpoints by [5] the three spatial ability scores did not
correlate with the architectural studio performance score. However,
scores from the Architectural Spatial Ability Test, developed by me in
response to the lack of tools to measure the spatial ability of architecture
students specifically, correlated with studio performance score. This
raises a question about whether existing tools measure domain-specific
spatial ability as well and whether the development of tools to measure
domain-specific spatial skills is needed.
In research of and training for spatial ability, one of the recent

changes regards the use of virtual environment technologies. Many
recent publications [6-8] have reported the improvement of spatial
tests through the use of virtual reality. Such studies also showed the
potential of using virtual technology in spatial ability training, which
is simultaneously interactive so that students can roll and spin the 3D
shapes and easily understand the multiview drawings.
More research efforts in the above three areas will contribute to
revealing the role of spatial ability in architectural and interior design
ability. In addition, those findings will provide to design educators
insights about how architectural spatial ability relates to design
performance and what abilities contribute to studio performance.
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