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Abstract

Background The South Korean education system encourages classrooms to create a suitable 
environment for active interaction and high performance. However, human behavior can 
differentiate depending on one’s physical surroundings in the learning space. This research explores 
the effect that barriers and seating layouts have on classroom design and interaction performance 
through spatial syntax Visual Access and Exposure (VAE) analysis.     
Methods In the classroom, both instructors and students preferred having equal levels of 
visibility and information access with one another. Therefore, equal levels of Visual Access (VA) and 
Visual Exposure (VE) for each classroom inhabitant was recommended. The researcher analysed 
16 types of barrier layouts for each of the 4 different standard classroom seating layouts, using 
VA and VE levels to determine preferable barrier designs that brought out the highest interaction 
performance among class participants. In total, there were 64 classroom samples, a combination of 
16 variation types of barrier layouts, and 4 variation types of seating layouts, to run a VAE test.  
Results The highest interaction performance classroom design was selected by the lowest 
ranked coefficient of variation (CV) values of VA and VE. The barrier did affect the interaction level 
for classroom participants, and each seating layout had different barrier recommendations. The 
classroom sample with a closed barrier and a hallow-shape seating arrangement had the lowest CV 
for VA and VE levels. 
Conclusions Designing a space with an evenly distributed VA and VE level facilitates greater 
interaction. Thus, different barriers create a different environment to support group interaction. 
The data collected from this research offers a prototype design solution. Although not generally 
applicable to all classroom activities, the research results may be beneficial for design practitioners 
and space users looking to create or join an interactive and collaborative workspace. In addition, the 
results can provide insight into how spaces influence social relationships through human visibility. 
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1. Introduction

When it comes to classroom settings, the Korean government is constantly looking to 
facilitate learning by developing environments that support and encourage students. 
According to a class activity proposed by the Office of Education in 2011, the Ministry of 
Education in Korea also recognized the need for education to be more collaborative, and 
thus introduced a recommended classroom layout for an interactive space. Indeed, there are 
claims that future learners must have an environment that fosters diversity and collaboration, 
as previous research on group collaboration indicates that “the performance of each 
individual group member is an important contributor to success” (Wang, 2015). Therefore, 
each individual requires a physical setting that draws out his or her best performance in 
classroom activity, which ultimately results in positive academic achievement.

Space design affects the performance of both the instructor and learner in a classroom. 
Barriers, doors, windows, desks, chairs, writing boards and communication tools all factor 
into the design of a classroom space. Each of these design elements influences the physical 
and psychological environment of the space. In this way, space becomes a machine of social 
control, as its design affects human behavior and relationships. Indeed, Michel Foucault’s 
“Theory on Panopticism” (1975) explores the existence of power and discipline in space, and 
similar arguments can be found in The “Power of Place and Space” (1993) by Robert D. Sack 
and “Space: The Fundamental Stuff of Human Geography” (2003) by Nigel Thrift. 

Foucault argues that human behavior can differentiate due to one’s physical surroundings. 
Depending on an imbalance in levels of visual accessibility and exposibility in space, one 
becomes a controller while the other becomes disciplined. Conversely, designed space with 
evenly distributed VA (Visual Access) and VE (Visual Exposure) levels can better enable 
people to interact, self-express and share ideas to build knowledge with others. Thus, it is 
critical to consider spatial factors on human visibility when designing educational spaces 
for interactive classroom activities. Additionally, “Visual Access and Exposure” (1984) by 
John Charles Archae explains that social relationships are stimulated (cued) by continuous 
interaction, and that each person’s behavior constantly adjusts to the surrounding 
environment. He argues a physical “setting can be conceptualized as a complex network of 
information channels.”

As new classroom environments emerge, so do various design proposals for barriers and 
seating layouts. These background research projects shed light onto why this study is 
necessary: to create a basis for the relationship of interaction performance, both with space 
barriers and seating layouts, in order to change the physical space. The research results using 
the VAE (Visual Access and Exposure) model give evidence on relationships that validate the 
need to make physical changes.
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