
CELE Exchange, Centre for Effective Learning Environments
2010/13

Can the Physical
Environment Have

an Impact on the Learning
Environment?

Peter C. Lippman

https://dx.doi.org/10.1787/5km4g21wpwr1-en

https://dx.doi.org/10.1787/5km4g21wpwr1-en


1

Can the physical environment 
have an impact on  
the learning environment?

ISSN 2072-7925
Can the physical environment have an impact on the learning environment?
CELE Exchange 2010/13
© OECD 2010

By Peter C. Lippman, JCJ Architecture, New York

This paper argues in favour of challenging “best practice” generally accepted by the architectural 
profession by embracing a responsive design approach for creating learning environments. This 
approach should focus on the role of the social environment and how the physical environment 
may be structured to support learning.

INtroduCtIoN
A responsive design approach would help designers create more innovative and sustainable learning 
environments. Such an approach accepts that the environment shapes the learner, and that learners 
influence  their environment. A  reasonable criticism of  so-called  innovative  learning environments 
is that they are neither original nor new, and generally sustainable learning environments focus on 
“green building” technologies and ignore other aspects of sustainability such as social development.

A  responsive  design  approach  would  embrace  the  educational  ideology,  practice theory,  which 
describes the interaction between learner and environment, and link this to the concept of responsive 
commissioning, a research approach that explores the nature of the interaction between the social 
and physical aspects of the learning environment. The designer can then create an environment that 
is more responsive to the needs of 21st century education.

PrACtICe theorY:  
INterACtIoN BetweeN LeArNer ANd LeArNINg eNvIroNmeNt
Researchers and designers of learning environments often debate whether the learner should adapt to 
the learning environment or whether the learning environment should adapt to them. Arguably this 
is the wrong question. A better question is: how does the environment shape the learner and, in turn, 
how does the learner influence the learning environment? In other words: what is the transactional 
relationship of the learning environment? This involves understanding the motivations of the learner 
with respect to the time and place in which s/he acquires knowledge (Lave and Wenger, 1991). The 
learning environment in this context is composed of the learner, other students and teachers and the 
physical environment.

Twenty-first century learning environments are envisioned as places where the learner is engaged in 
self-directed and co-operative learning activities, and the physical environment is planned so that it 
can be routinely re-organised to mediate learning (Partnership for 21st Century Skills, 2002). Therefore, 
20th century constructivist concepts which view the learner as active and the learning environment as 
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passive should be replaced with a new perspective. Practice theory recognises that the learner and the 
learning environment are active (Dent-Read and Zukow-Goldring, 1997). In the constructivist setting, 
students learn from their own discoveries, whereas with practice theory learners are transformed and 
shaped by their transactions alongside others and their physical settings.

INtegrAtINg teChNoLogY fuLLY INto the LeArNINg eNvIroNmeNt
In  terms of  innovation,  the 21st century  learning  ideals are not so different  from Reggio Emilia and 
Montessori pedagogies. Both aspired to engage learners in activities with a variety of tools. Furthermore, 
these  alterative  programmes  are  places  where  faculty  and  students  are  motivated  to  extend  their 
development beyond their current level of knowledge. On the whole, the goals foster critical thinking, 
social skills (through co-operative activities) and self-directed work. Whereas Reggio Emilia viewed the 
physical environment as the “third teacher” who guides learning, Montessori recognised that it must be 
prepared with tools to promote learning opportunities. Similarly, 21st century learning environments 
are using today’s tools (i.e. information technologies) which are believed to guide the learner and lead 
development (Vygotsky, 1978).

Montessori developed teaching tools that encouraged learners to explore their environments through self-
directed and co-operative learning activities. At the time, this was an innovative and modern approach. 
Since the early 1900s, technology, beginning with film, then radio, television and video were brought 
into the learning environment (Oliver, 2004); currently, the computer, tablets and SMART boards have 
been introduced into instructional settings. However, none of  these past or current technologies are 
being fully integrated into educational programmes, as was anticipated (Weiss, 2007).

One reason for this is that the design of the physical environment does not support the integration of 
technology (Oliver and Lippman, 2007; Weiss, 2007). How can the design professional envision a space 
that includes technology if the advantages and constraints of this tool have not been fully evaluated in 
relation to the pedagogy of the place? Otherwise put, learning environments should be programmed, 
planned and designed to support the intended learning activities. In addition, the spatial design of the 
learning environment, especially in American education, is structured around the classroom. On the 
whole, these spaces have not changed for decades. 

A model of a 2010 classroom

An accepted example of a 21st 
century classroom reflecting how 
technology is programmed, planned 
and designed into the educational 
setting. Although the SMART Board 
has been introduced, this tool has 
only replaced the blackboard as the 
focal point of the room. In addition, 
this technology – along with the 
whiteboard – encourages only 
peripheral engagement, and continues 
to reinforce a teacher-centred learning 
environment. 
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If technology is to be fully integrated into learning environments, the culture prevalent in institutions 
must change. Not only must faculty embrace it, but they must be willing to accept what it can and 
cannot do. The Montessori tools, for example, were planned and designed around a particular pedagogy 
and places were viewed as essential to learning. However, the information technologies of today have 
not been planned around any specific pedagogy, but rather are assumed to be integrated into any and 
all instructional settings (Weiss, 2007).  

Collaborative classroom in the School of Engineering at the University of Melbourne

A 21st century instructional 
setting that was designed 
to create an active learning 
environment to support  
the active learner(s).  
This is a renovated 
engineering workshop. 
The design reflects an 
integrated setting where 
learners are either guiding 
one another and/or fully 
engaged in acquiring 
knowledge for themselves, 
and the professor acts 
as a facilitator guiding 
the learner(s), the learning 
process and the subjects  
to be learned.
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SuStAINABILItY
As with information technologies, sustainable technologies are also understood as systems that may be 
incorporated into any and all buildings in similar and dissimilar contexts. Recent developments include 
new, alternative materials and processes for evaluating life cycle qualities, the LEED design guidelines 
for implementing system-specific design requirements, and production and information sources which 
have explored ways of promoting  the  trend  toward  reduced environmental  impact.  LEED  is  the US 
Green Building Council third party verification framework for implementing green building approaches. 
Nevertheless,  this approach to sustainability rarely considers its effectiveness or its relationship with 
social or environmental dynamics. Additionally, interchanging the term with “green design” tends to 
focus attention completely on environmental impact with an underlying assumption of implicit social 
and economic benefits (Allacci, 2009). As a result, much of the process in evaluating sustainability does 
not address these seemingly secondary qualities and may promote design guidelines that are harmful to 
health, for example, the construction of school buildings on known toxic sites.

An exception  to  this  trend  is  the concept of  the  triple bottom  line  (Elkington, 1997), which defines 
sustainability as balancing social, environmental and economic interests. Technological leadership in 
promoting the triple bottom line has been less evident. The plethora of Internet sources available for 
researching environmental aspects of sustainability does not extend to social and/or economic qualities. 
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Instead, efforts to acquire information about social aspects of sustainability are more fragmented and 
typically only available from websites on social equity and justice (Allacci, 2009). Manufacturers of 
“green” products rarely provide information on the social impact of their activities. These can include 
corporate responsibility and code of conduct, social issues associated with harvesting raw material, the 
health implications of products, manufacturing, recycling and labour concerns. 

reSPoNSIve CommISSIoNINg 
Responsive commissioning is an approach that considers the social environment and views the physical 
environment as  involving  the  spatial design,  the  integration of  information  technologies  throughout 
buildings  and  the  efficiency  and  effectiveness  of  sustainable  building  systems. Whether  responsive 
commissioning  involves a new  facility or developing an understanding about a current  facility,  this 
process  begins  with  gathering  information  from  key  stakeholders  and  conducting  post-occupancy 
evaluations of the constraints and advantages of the physical environment.

This approach may involve quantitative and/or qualitative research methods. These include researching –  
over a number of years – graduation rates, attendance records of students and faculty, and teachers’ 
length  of  service  at  a  school.  They  also  include  more  qualitative  methods  such  as  observations, 
interviews and/or focus groups. In addition, this approach embraces a process of participatory action 
research whereby the space is evaluated with stakeholders to identify dissonance between how people 
perceive themselves and their activities in their spaces, and how the physical environment performs. 
Based on this research, recommendations are made to align teaching and learning styles with how to 
effectively use the physical environment to engage learners. Piloting this entire process would begin 
with finding out what key stakeholders consider to be a great learning experience. As part of a visioning 
or re-visioning process, stakeholders should consider and describe how great learning experiences are 
occurring inside the classroom and throughout the entire school. 

the reSPoNSIve deSIgN APProACh
The responsive design approach understands the transactional relationship between learners and their 
learning  environment  and  that  sustainable  design  does  not  merely  signify  the  integration  of  green 
principles,  but  rather  how  the  learning  environment  –  social  and  physical  –  can  contribute  to  the 
development of the learner. This approach does not assume that any place has been ideally designed, 
but it is used to reveal its advantages and constraints. This is why the designer who embraces practice 
theory and responsive commissioning can be said to follow a responsive design approach. Furthermore, 
this approach challenges current practice of architecture. Rather than dealing merely with aesthetics, 
the design must begin with an understanding that learning is situated in time and place (Altman, 1992). 
Furthermore, the design process must focus on the role of the social environment and how the physical 
environment may be structured to support  learning and assist  facilitators and learners in their work. 
This calls for research to examine existing settings so as to understand how they function, as well as 
to identify the social patterns that emerge from the activities that occur in learning environments. By 
conducting  research,  these activity patterns can be  identified;  they may  then be used  to  inform  the 
designer who then can recommend what the appropriate spatial arrangements might be. 

Not only does  the  responsive approach value  research on how the  learning environment  functions, 
but it also embraces a process which promotes a “culture of inquisitiveness” which requires rigorous 
analysis,  animated  dialogue  between  all  participants  and  a  working  knowledge  of  the  information 
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available. It recognises that no one person possesses all of this knowledge, and as a result the role of 
the team takes on greater importance. Accordingly, each team member must become engaged in more 
issues than their usual scope of understanding. This change will only occur when designers understand 
the value of creating places that are not only aesthetically pleasing, but are also grounded in research. 
It is under these conditions that the design of the physical environment can support the transactions that 
take place routinely in them so that people may develop.

For more information, contact:
Peter C. Lippman
JCJ Architecture
Empire State Building
350 Fifth Avenue, Suite 1029
10118 New York NY
United States
Tel.: 1 646-597-5405
E-mail: plippman@jcj.com
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