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INTRODUCTION

This publication is a condensed version of a doctoral research study conducted to
determine the features of the physical learning environment for collaborative, project-
based learning, primarily at the community college level. However, it is the author's
suggestion that many of the findings of the study are pertinent to all levels of education
and may have implications for physical learning environments for other types of active
learning processes. Continued research in this area would be beneficial for learners,
educators, planners, and architects.

ABSTRACT

The purpose of this study was to: (a) determine the design features of the physical
learning environment that support and enhance collaborative, project-based learning at
the community college level; and (b) to gain an understanding of the rationale for the
selection of the features. The characteristics of the physical environment investigated in
the study were scale, location, functionality, relationships, and patterns. Aspects of the
rationale or purpose for the selected features included: (a) important factors for
consideration, (b) sequence of consideration among the factors, (c) relationship among
the factors, (d) derivation of the factors, (e) design process considerations, and (f)
theories used to make the recommendation.

The literature review indicated a need for changing learning expectations to
prepare learners for rapidly changing roles and responsibilities in work, family, and
community for the 21* century. Collaborative, project-based learning was identified as a
pedagogy that prepares learners for these new learning expectations by conceiving,
developing, and implementing projects relevant to the learners' and the communities'
needs. This active learning process teaches critical thinking, problem solving, teamwork,
negotiation skills, reaching consensus, using technology, and taking responsibility for
one's own learning.

Data were collected in three phases using a phenomenological approach to gain an
understanding of the two foci areas of the study. Methods for collecting data included site
visits, observations, text, interviews, and designs. Participants included architects,
educators, and learners.

The findings from the study included the initial identification of 44 design
features of the physical learning environment that support and enhance collaborative,
project-based learning at the community college level and the determination of the
rationale for the selection of the features. Analysis and synthesis of the features resulted
in 32 design features that were placed in the following six categories: (a) learning group
size, (b) functional spaces for learning activities, (c) adjacencies, (d) furnishings, (e)
psychological and physiological support of the learners, and (f) structural aspects. The
essence of designing physical environments that support and encourage collaborative,
project-based learning is the interrelationship among the categories and features within
the categories.



FOCUS AND SIGNIFICANCE OF THE STUDY

The majority of the current community college facilities were built beginning in
the 1960’s at a rate of one new college being constructed each week (American Institute
of Architects, 1999; O’Banion, 1997). During the heightened building phase that
continued through the 1970's, the facilities were produced in box-like, minimalist
structures using concrete load bearing and exterior walls, low ceilings, and few windows
(Brubaker, 1998). According to Lindblad (1995), the design features described by
Brubaker, limited the sense of community among learners, reduced the ability for learner
to learner and learner to teacher interaction, and inhibited the ability to create a variety of
learning environments that support active learning processes. Colleges that thrive and
prosper in the 21% century will be those that are able to anticipate change, redefine
themselves, and align their facilities to support their institution’s mission and academic
plan (Reeve & Smith, 1995).

Community college presidents, boards of trustees, and legislators all over the
country are faced with the dilemma of having learning facilities that are reaching the end
of their useful and safe life spans at the same time resources for new capital construction
or renovation are limited. Examples of the need for new or improved facilities are the
following:

1. Three-fourths of the 2001-2003 biennial capital budget request to the
Legislature by the State Board for Community and Technical Colleges (2000) in the State
of Washington was to: (a) repair aging buildings, (b) modify facilities to use today’s
technology and serve today’s students, and (c) increase capacity to serve the baby boom
echo and adults seeking retraining.

2. On the general election ballot in November, 2000, five Oregon
community colleges requested approval of a total of $244 million dollars for the
improvement of their facilities.

3. In 2000, the state of North Carolina passed a statewide bond for
$3.1 billion dollars for new construction and renovation of facilities for community
colleges and universities. For example one of its colleges, Guilford Technical
Community College, received $33 million dollars of this allocation and earlier in the year
had passed a local bond for an additional $25 million. Out of the $33 million, the college
allocated $5 million for repairs and renovations with the remainder going for new
construction at their five sites. Of the earlier $25 million, they set aside $3 million for
technology.

4. The North Harris Montgomery Community College District in Houston,
Texas, passed a $186 million bond in 2000 for new construction for the ensuing three
years. $90 million will go to build the new Cy-Fair Community College, $15 million will
be allocated to each of the other five colleges in the district, and the remainder will go the
district office.

Donald (1997) states that college policy makers have paid comparatively little
attention to identifying the appropriate learning context and process for achieving stated
learning outcomes and even less to the design of the physical learning environment that
support the learning process. There is an abundance of research studies and published
articles (Lawton, 1999; Mayer, 1999) discussing the various forms of learning processes
and the linking of these processes to learning outcomes relevant to the changing context



of work, family, and community life; however, there is very little research or literature on
college campus and facility planning that is supportive of the needed learning processes.

Focus of the Study

The study had two areas of focus. The first area of focus was to identify and
describe the desired features of the physical environment, the lived space for learning that
supports and enhances collaborative, project-based learning in community college
settings. The characteristics of the physical environment investigated in the study
included scale, location, functionality, relationships, and patterns. The second area of
focus of the study was the thinking behind or rationale for the desired characteristics
being recommended. The thinking behind or rationale included the following aspects:

1. What factors are important to consider?

What is the sequence of consideration among the factors?
How are the factors related to one another?

How are the recommendations derived?

What is still puzzling about the process?

What theories are applied in making the recommendations?

SRRl

Significance of the Study

The significance of the study was based on newly defined societal and
educational expectations as a result of the transition from the industrial era to the
knowledge era. The new expectations were: (a) the changing roles and responsibilities of
work, family, and community life; (b) the learning outcomes needed to meet the changing
roles and responsibilities; (c) the learning processes that supported the achievement of the
learning expectations; and (d) the features of the physical environment that enhanced a
selected learning process--collaborative, project-based learning.

Changing [earning Expectations and Related Educational Initiatives. To support
the need for changing learning expectations, the U. S. Department of Labor's Secretary’s
Commission on Achieving Necessary Skills (SCANS) (1991) recommended a set of
skills needed by workers of the new century. Among the skills were the ability to: (a)
reason; (b) think creatively; (c) make decisions; (d) solve problems; (¢) work in teams; (f)
work well with people of other cultures; (g) understand, monitor, correct, design, and
improve systems; (h) select appropriate technology and apply it to specific tasks, and (i)
direct their own personal and professional growth through lifelong learning.

In 1996, the National Skills Standards Board (NSSB) was formed to determine
national industry standards from which learners and employees would show competency
in skill areas. One part of the vision of the NSSB was to encourage educational
institutions to implement processes to ease the recording and acceptance of completed
credits and assessment from one institution to another. A second part of the vision was to
encourage educational institutions and business/industry partners to establish common
competencies and common assessment tools. Another federal initiative, sponsored by the
U. S. Department of Labor, to address the changing needs of work, family, and
community was The Workforce Investment Act of 1998. The Act recognized the need to




provide necessary family and social service support systems for people while they
developed their workforce skills.

At the same time, other state and federal initiatives were established for
identifying learning outcomes or expectations, for establishing new methods for
assessment, and increasing accountability to legislators and taxpayers. According to the
League for Innovation in the Community College (1999), the outcomes identified for 21°*
century learners included achievement of strong (a) communication skills; (b)
computation skills that included the capability of reasoning, analyzing, and using
numerical data; (c) community skills of citizenship, diversity and pluralism; (c) local,
global, and environmental awareness; (d) critical thinking and problem solving skills; (e)
information management skills; (f) interpersonal skills including teamwork, relationship
management, conflict resolution, and workplace skills; and (g) personal skills that
included management of change, learning to learn, and personal responsibility.

In summary, the impact of moving from the industrial age through the
technology age to the knowledge age spanned the boundaries of work, family, and
community. The skills needed to effectively fulfill the roles and responsibilities in the
three areas were far different than those needed for the industrial age. The last two
decades of the 20™ century saw youths and adults: (a) working and living within systems
of different cultures; (b) actively participating in the global economy; (c) contributing
new thinking to work, family, and community by engaging in team work creating new
products and solving problems; and (d) managing their own lifelong learning. To fulfill
the roles and responsibilities, youths and adults sought more active, relevant
opportunities to learn the skills required to actively participate and make contributions to
their work, to their families, and to their communities. The new roles, responsibilities,
and expectations of the learners indicate changing learning processes.

Changing [earning Processes. Dede (1993) described the changing learning
processes that were needed to prepare learners for the work place and in society. The
different learning processes needed to change from "the more traditional classroom-
based, discipline-focused, learning-by-listening approaches" to " just-in-time, life- and
work-focused, and learning-while-doing approaches" that were linked to everyday
situations (p. 3). The changing learning expectations needed for transformation in work,
family, and community roles and responsibilities required new, more active learning
processes. According to Skolnikoff (1994), educational institutions needed to provide
programs in which learners learned to think and became participants in the larger world.

Collaborative, project-based learning teaches many of the above skills through the
active process of designing, developing, and producing products in the forms of
information, service, or goods. This learning process occurs through grouping learners
into various sized groups depending upon what learning activity is taking place. Direct
and guided instruction is often presented to larger groups of learners by a faculty member
or teaching team. Exploration and discovery can occur with or without a faculty member
and can happen individually, in small groups and teams, or within larger groups. Project
work more often happens in teams and includes community and business members as
resource people and advisors for the projects.




DESIGN OF STUDY

To support and enhance collaborative, project-based learning, how do community
colleges design physical learning environments in which learners successfully gain the
understanding and skills to meet the challenges of their future? The study was designed to
seek knowledge and understanding of the design features of the physical learning
environment that support and enhance the above learning activities at the community
college level and to ascertain the thinking behind the selection of the features. To acquire
this knowledge and understanding, I chose architects and educators as participants and
conducted the research in settings where physical environments are designed and in
which collaborative, project-based learning takes place. The design of the data collection
and analysis processes used in this study included three phases.

Phase I of the study included site visits to two schools in the Twin Cities area of
Minnesota, the School for Environmental Studies and the Interdistrict Downtown School
and an internship with LSW Architects, PC in Vancouver, Washington. Phase II involved
attending a project-based learning workshop at the National Council for Occupational
Education Annual Conference and the international conference, Innovative Alternatives
in Learning Environments, sponsored by the American Institute of Architects' Committee
for Education, Hogeschool van Amsterdam, and the National Clearinghouse for
Educational Facilities. The third and most intense phase of the research was a two-day
design studio that I conducted to produce designs of physical learning environments that
supported and enhanced collaborative, project-based learning.

The participants brought different perspectives and sets of experiences to the
study. The educators' experience in teaching and learning ranged from kindergarten
through lifelong learning in formal and informal learning setting. Content areas included
basic education, technical education, college preparatory, and postsecondary education.
The architects brought experience and expertise in all phases of educational facility
design including new construction, renovation, and facilities master planning. Figure 1
shows: (a) the phases, events, methods and dates of data collection; (b) the
interrelationships between the phases; and (c) the analysis processes used.
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Figure 1. Data gathering and analysis processes.

FINDINGS FROM THE STUDY

Descriptions and findings of the design features of the physical learning
environment that support and enhance collaborative, project-based learning and the
rationale for the features that were identified in each of the three phases are described and
illustrated through the following verbal descriptions and graphical images. My
interpretation or clarification of participant quotes appears within brackets. Specific sites
in Phase I included the School of Environment Studies in Apple Valley, Minnesota and
the Interdistrict Downtown School in downtown Minneapolis, Minnesota. The internship
activities and sites were all in Vancouver, Washington. Postsecondary level education
sites in The Netherlands visited in Phase II of the study included Utrecht University,



Hogeschool van Amsterdam, and Icthus College. Other sites included several primary
and secondary sites and the cities of The Hague and Hilversum. Phase III did not include
site visits.

Phase I of the Study

School of Environment Studies. The School of Environmental Studies (SES) was
designed and funded in partnership with the Independent School District (ISD) 196, the
Minnesota Zoological Gardens, and the City of Apple Valley, Minnesota and is located
next to the Zoological (Zoo) Gardens. "The city provided the bonding and the zoo gave
the 12 acres," according to Dan Bodette, Principal of SES (conference presentation,
November 10, 2000).

The SES is a focus or magnet school for ISD 196 high school juniors and seniors
using environmental studies as the theme for learning. Being located next to the Zoo,
learners have access to 2,700 animal species and 500 acres of wetlands and woods
(Smith, 1996). During the tour, Bodette stated that the learning at SES is connected and
relevant to real-life projects locally and globally and the design [of the physical
environment] encourages integration of curriculum and teaching.

The learning process at the SES integrates language arts, social studies, and
environmental sciences using an environmental theme in an interdisciplinary,
collaborative, project-based approach. Steve Hage, a zoological education specialist on
loan to the school from the Zoo, was cited by Smith (1996) as saying, "We talk about
what it means to lose a wetland, about environmental economics, government law, and
how it affects the Endangered Species Act and the International Boundary Waters
Agreement" (p. 27). The learners attend the theme classes in the morning and the elective
classes in mathematics, science, foreign language, and technology classes in the
afternoon (Smith, 1996).

The learners practice becoming community leaders by accepting and solving
problems as part of community-based projects. According to Smith (1996), "After getting
their hands dirty like real scientists, learners used technology to synthesize and share their
knowledge with the staff at the Zoo, and community and governmental leaders" (p. 26).
The learners analyze data, conduct online research, create multi-media presentations,
produce videos, and develop computer simulations to solve the problem they choose or to
produce a product or service given back to the local community, region, state, or for some
projects on a global basis.

Design Features of the Physical Environment. During the site visit to the SES, the natural
setting in which the facility was placed first drew my attention. The setting includes a
pond, stand of trees, and pathways that are used as learning laboratories. There were
teams of students engaged in activities in the pond when we arrived. When I entered the
SES, the first feature of the interior physical environment that I noticed was a large space
that opened up off of the entryway. I learned that the space has no singular purpose but
was designed for a variety of uses, could seat all 400 learners plus staff and was
described using such terms as, a commons, cafeteria, gallery, presentation, and
conference space. The large, common space was furnished with easily moveable,
collapsible, and stackable furniture and included aquariums, terrariums, and a wall, in
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which plants grew. The south facing wall included two-story, floor to ceiling windows to
bring in natural light and provided a view overlooking the pond and woods.

Other walls showcased pictures of learners actively involved in their pursuits as
well as recognition plaques for the SES honoring its curricular, staffing, and
organizational models and for the design of the built environment. Behind the wall
covered with plants were a computer/multi-media laboratory, an art studio, and a zoology
laboratory. The building design was two stories with the second level overlooking the
large, common space.

The interior physical environment for the SES is designed for 400 learners who
are placed into "houses" of 100 each. Each house has a team of three teachers who guide
the theme studies to the same 100 learners all year long. The learners work with other
teachers in elective classes and with community members who are involved in the theme
studies courses.

The small size of the SES provides an open and flexible physical environment
that supports a wide variety of learning experiences and the "houses" provide for
personalized learning experiences through the care and guidance of the staff (Copa,
Bodette, & Birkey, 1999). The four house spaces are located on the second floor and each
house has: (a) a central, common area that can seat all 100 learners and is used for group
instruction, (b) project work space, (c) spaces for small and large group work, and (d)
"pods" (Smith, 1996), each designed for ten learners on three sides of the perimeter of the
central, common area. The design features of the "pods" include: (a) individual
workstations with personal, lockable storage, (b) a display space for each learner to
personalize her/his space, and (c) access to a computer.

The central area of each house has adjacent science laboratory, seminar, teaching
team, and storage spaces for supplies and projects. At the time of my visit, there were six
computers in each house in addition to the twenty in the multi-media laboratory located
on the first floor. The SES was to be receiving additional individual computer
workstations and one more multi-media laboratory in the near future.

Part of what prompted and motivated my interest in the design of the physical
learning environment and its connection to quality learning came from some of the
observations made and conversations held while on the site visit. The points of interest
were:

1. The use of collaborative, project-based learning processes that tied the
learning to local, regional, and global environmental problems.

2. The knowledge (e.g., self-knowledge, content knowledge, and
community to global knowledge) and the skills (e.g., putting knowledge to practice, being
skilled communicators, and actively contributing to producing products and services for
others) that were explained and demonstrated by the learners.

3. The explanation by the teaching and administrative staff and the
learners themselves that many of the students came to school at least an hour before the
scheduled start of the day and often had to be asked to go home at the end of the day.

4. The well-maintained and clean appearance of the building, which had
been open for four years and received heavy use by the learners and the community. The
learners continually went in and out of the facility several times a day in all weather
conditions but I saw no stains on the carpet or other signs of disrespect for the learning
environment.
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5. The explanation by the learners themselves that even though they have
lockable space in their desks, they leave their personal belongings out and on top of their
desks because there is little theft or vandalism.

The School of Environmental Studies was intriguing not only because of the
innovative design of the physical environment, but also because collaborative, project-
based learning processes were used and the learners demonstrated what seemed to be
significant learning. The sense of pride and ownership shown by the learners and staff
indicated that the SES was a unique place for learning.

The Interdistrict Downtown School. Another school was the Interdistrict
Downtown School (IDDS), which was located in downtown Minneapolis, Minnesota.
The design for the school was developed using the New Designs Process under the
leadership of George H. Copa, who at the time was a professor at the University of
Minnesota, St. Paul. The IDDS was due to open three months after our visit so I was not
able to observe learners in this environment. The school principal and the managing
architect led the tour of the school site.

The concept of an IDDS in Minneapolis, Minnesota (Minnesota Public Schools,
1995) was first discussed in 1989 to address the issue of voluntary racial desegregation
and to design a focus or magnet school with multiculturalism as one of the themes for
learning. The Minneapolis School District and nine neighboring suburban school
districts, all having different racial compositions, participated in the visioning and
designing processes for the school.

As stated in a 1995 report, the vision for the IDDS was first crafted in 1989 and
was to create a neighborhood school in an urban setting. In spite of several years of set
backs in trying to find an affordable piece of property in the downtown area, the
proponents of the project kept moving forward. In 1992-93, a Downtown Task Force was
formed to address key issues and possible actions for revitalizing the downtown area.

The urban setting was chosen to provide a rich learning environment by accessing
existing public and private facilities that included public theaters, the YMCA, and the
public library. Access to the public facilities provided the opportunity to design a school
facility that did not need its own gymnasium, library, and stage/auditorium. Additionally,
the location provided learners the experience of being in the downtown business and
community environment.

In 1995, a Design Team was formed to guide the final development of the IDDS.
The Team selected five comprehensive learning goals that were being advanced by the
Minnesota Department of Education as the basis for designing the learning context of the
school and learning expectations of the students. The five selected learning goals
included: (a) purposeful thinkers, (b) effective communicators, (c) self-directed learners,
(d) productive group participants, and (e) responsible citizens.

Taking the five learning goals, the unique setting of the school, and the
multicultural theme, the Team established the learning context (Minnesota Public
Schools, 1995) for the IDDS that: (a) models 21* century learning and school design, (b)
uses the learning richness and possibilities of the downtown, (¢) makes use of related
experiences and practices from the nine participating districts, and (d) promotes
collaboration and integration among grade levels and disciplines. The learning context
established the foundation for the development of the learning expectations and learning
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processes for the school (p. 11). According to Pease and Rowell in Minnesota Public
Schools (1995), the Design Team then established specific learning products that would
give evidence that learners had achieved the above noted learning expectations.

Skills to be developed through working on learning products (Minnesota Public
Schools, 1995) included: (a) learning research skills by gathering information through the
use of surveys, interviews, and focus groups, (b) defining and developing materials, (c)
using appropriate technology for research and production, and (d) building trust and
resolving conflict. Settings where the learning products could be researched and
developed were: (a) library/resource center, (b) community areas, (c) businesses, (d)
cafeteria, (e) private spaces, (f) outdoors, and (g) learning spaces within the school (pp.
26-29).

Design Features of the Physical Environment. Part of the design process for the IDDS
was to envision a 21% century learning environment and link this vision with the
identified learning outcomes, learning products, learning processes, and learning settings.
The design of the IDDS is similar to the SES in that it provides a small-school structure
through the use of "houses" of multi-grade level learners. The building is designed to
serve a maximum of 600 students. The houses are designed for the following three
learning level groupings: (a) K-5, (b) 5-9, and (c¢) 9-12 and would have two houses per
grouping.

In addition to providing a multicultural theme or focus for the IDDS, a second
theme is to incorporate the richness of the downtown area in which the school is located.
In keeping with the "downtown theme," Stanton (1999) described how the street level
spaces of the school were designed to include a large commons area similar to what
might be found in a "town square or plaza." The adjacent learning areas are designed to
be similar to a variety of shops and spaces found along a downtown street. One space is
the resource/media/technology area designed to be similar to what might be found in a
downtown bookstore or "copy" store with access to resources and technology. Two other
smaller areas, with wooden floors, are used for presentations, display of work, projects,
and for practice spaces for dance and movement classes. The smaller spaces have glass-
paned garage doors that open to the "town square" to provide additional space. From a
picture in the Metro-State Star Tribune, September 5, 1999, learners in a movement class
were visible through the glassed garage doors to whoever may be in the large, open plaza.

Pfluger (1995), the managing architect for the project, described the houses and
laboratory/project spaces on the upper floors. Five focus laboratories are designed to
provide specialized space and equipment for hands-on learning, movement,
performances, project development, and building beyond what could happen in the house
areas. The laboratories are named: (a) Nature, Wet, and Smelly; (b) Technology and
Production; (¢) K-5 Kids; (d) Big and Build; and (e) Sound.

With the learning processes being experiential, each of the upper floors is
designed to have a common, shared space with workbench surfaces, hand tools,
equipment, storage, and supply areas. The spaces can be closed off with glassed garage
doors at each end. It is intended that learning "spills out" and not necessarily be contained
to a specific space or time. The common, shared spaces were defined as the "glue spaces"
that link the various learning activities occurring on that level. The floors are sealed
concrete with the idea that project learning could be messy.




13

The infrastructure and mechanical systems of the building are exposed, making
the building a learning tool. Environmental quality and sustainability are elements in one
of the experiential learning programs offered at the IDDS. In keeping with the concepts
of designing a physical learning environment that focuses on learner needs, the windows
open for fresh air and the major learning spaces are on the south side of the building
incorporating natural lighting.

A design element incorporated into the building to indicate it is a place for
learning is a large, cantilevered, glassed staircase at the street end of the building that
showcases the presence of the learners to the outside community (Pfluger, 1995). The
design of the staircase serves as a visual link to the marquees of the theatre arts facilities
on the same street.

Internship Activities. The internship included: (a) the development of a Master
Facilities Plan for Clark College, and (b) the pre-design of the Clark Center, a Clark
College facility to be built on the Washington State University Vancouver campus.
Concurrently, I worked with HSA Architecture, L.L.C., Vancouver, Washington, on a
renovation project to bring the Clark College Applied Arts 4 (AA4) building up to current
code standards and to add a second floor to increase learning space for the College.

Developing a Master Facilities Plan
Clark College undertook the process of updating the College Master Facilities

Plan in the fall of 1999. In addition to updating the existing Master Facilities Plan for the
main campus, the process also addressed future opportunities and needs in the two and a
half-county service district of the College. The population in Clark County, Washington
was growing faster than the state's projected three percent growth rate and the population
was becoming increasingly more diverse. The population growth was impacting the
College's ability to meet the needs of its constituents. Updating the Master Facilities Plan
was also a strategic planning mechanism for preparing timely, capital project funding
requests to the State Board of Community and Technical Colleges and subsequently, to
the Higher Education Coordinating Board and the Legislature in the State of Washington.

A Facilities Master Planning Symposium was held on November 30, 1999, at
which key shareholders from the community, State Board for Community and Technical
Colleges, Higher Education Coordinating Board, and legislators were invited to hear a
keynote address by George Copa, Director, New Designs for Learning, Oregon State
University. In his address, Copa provoked different ways of thinking of how the College
could address the rapidly changing demands of work, family, and community and
respond to a growing population that had become diverse in its characteristics and needs.

A sample of some of the points made by Copa were: (a) interdisciplinary learning
prepares learners for the complexities of work and society, (b) educators needed effective
partnerships with businesses, community agencies, K-12 and other higher education
institutions to provide the context for learning, determine the learning outcomes, and give
support in terms of staffing, locations for learning, and shared funding, (c) facilities must
be designed flexibly and be able to be adapted with less effort and cost to keep pace with
the changing demands of work, family, and community life, and (d) borders between
educational facilities and the community need to blur and blend to provide for learning to
take place at the times and places needed by learners.
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After Copa's address, the audience participated in a visioning process to identify:
(a) the learning needs of the community, (b) the characteristics of the various learning
audiences, and (c) the facilities that would be needed to support the learning activities
and the learners in reaching their intended educational goals. A campus team was formed
to work with LSW Architects to develop the Master Facilities Plan (LSW, 2001).

Through the planning effort, a set of design features for the physical learning
environment was developed. The design features that support collaborative, project-based
learning, as described in the literature review and from what I had observed at the site
visits, were: (a) multi-technology enhanced classrooms, (b) shared facilities with other
learning providers, (c¢) quiet individual study, small group and seminar spaces, team
space, project work, full- and part-time faculty team space, (d) secured and adjacent
storage areas, (€) equipment intensive training areas with up-to-date technology and
computers, (f) highly flexible, self-contained, and distraction free spaces, (g) adjacent
work centers for staff and teachers.

Pre-design of the Clark Center

The design process for the Clark Center included faculty, administrators, and staff
from Clark College and WSUYV in addition to the architecture team from LSW
Architects, P.C. and representatives from various state government agencies. With the
Clark Center being collocated on the WSUYV site, the process addressed the master
facilities plans of both institutions and the architecture firms from both institutions
needed to be kept involved and informed.

When built, the Clark Center will have approximately 63,334 square feet (LSW,
2000) and house classrooms, science laboratories, nursing and computer-based
instructional spaces, offices, study spaces, and a community/business training center.
Clark College also plans to offer at this site, selected vocational programs that will
articulate into current WSUV degree programs. The two institutions will share plant
services and infrastructure, student services, library services, food service, parking,
bookstore services, student activities, security services, and child care.

Renovation of the Applied Arts 4 Building

The Applied Arts 4 (AA4) building at Clark College was built in 1958 to serve as
the automotive shop area for Hudson's Bay High School of the Vancouver School
District. The south side of the building was originally constructed with high bay ceilings
and a single story addition had been added on the north side. Throughout the years,
modifications to the building included a partial mezzanine space for added teaching and
storage space and partial wall partitions as well as more permanent walls were added to
accommodate changes in programs being offered in the building. It was my opinion the
modifications had resulted in non-efficient use of the space and "make-do" support of the
programs.

In 1999, the College was awarded funding by the Washington Legislature to
update the infrastructure and meet new code requirements in the AA4 building. At the
same time, the College was faced with needing more square footage of general purpose
learning space to meet the needs of a growing population in its service district and
subsequently, growing enrollment. During the physical assessment of the building, it was
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determined that due to its structural soundness and high ceilings on the south side of the
building, a second floor could be added to the building to gain needed learning space.

The design process included the formation of a campus team including the faculty
and staff whose programs were located in the AA4 building, the Plant Facilities Director,
other campus personnel, and the architecture team from HSA Architects, L.C.C. The
team addressed space and design features needed for the programs to be housed in the
facility, took a tour of a career and technical education K-12 program that was noted for
its innovation, and designed a facility that supported integration of the programs and the
concept of shared space.

The desired features of the physical environment that emerged during the design
process were: (a) providing space to meet learner, community, and industry needs, (b)
providing efficient use of the facility through flexibility in the design, (¢) providing a
better learning environment through integrated learning, shared use of space, and
adequate, adjacent supply and storage areas, (d) providing a model student learning
center by incorporating new technology and providing for growth and change for future
technology, incorporating natural light into the interior spaces on both floors through the
use of exterior windows and interior window walls, (e) designing and placing of faculty
office space, (f) designing circulation patterns that encouraged and supported the
integration of courses and programs, and, (g) locating several small group study and
informal gathering/conference spaces on both floors. Regarding the design and placement
of faculty office space, some of the faculty were interested in being in office suites that
were located close to the learning spaces while others preferred individual offices located
elsewhere.

The building's original exterior wall was constructed with concrete columns
placed every 20 feet along the perimeter. The construction allowed for the design of an
adaptable interior with the use of de-mountable walls between the 20-foot spans.
Mechanical systems were designed with this adaptability in mind. To achieve the
required ceiling height for both levels of the building, a mechanical system penthouse
was constructed on the top of the building.

Findings from Phase I

I analyzed the 28 design features of the physical environment identified from the
event descriptions in Phase I to see if some preliminary clustering of features into
categories could be done. The following four categories emerged when searching for
commonalities: (a) spaces to hold different sized groups of learners, (b) spaces for
different types of learning activities, (c) adjacencies among spaces for different size
groups, different learning activities, and different types of support, and (d) the furnishings
of the spaces. The findings also include a description of the design processes observed in
Phase I.

Group Size
The design features relating to group size that were recommended in Phase [

were: (a) large, open or common spaces; (b) "house"; (c) small group, team space, and
seminar space; (d) large group space; and (e) teaching team space. Specifics for group
size were not always given in the descriptions or presentations, but based on observations
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and professional experience, I chose the groups sizes to range from the individual (1),
small group size (3-15), team size (5-10), and large group size (15-35). The one
description that was specific in group size was the "pods" or team spaces with 10 learners
to a pod.

Learning Activities

The learning activities mentioned in the study were: (a) group instruction to teach
concepts or skills to the whole team or group; (b) laboratory learning in which learners
have the opportunity to discover, explore, practice, and use specialized equipment to
create and produce information, products, and services for their projects; (c) project
work; (d) teamwork to choose, develop, and produce a service or product; (e) individual
work, study, or reflection; (e) preparation for and presentation of acquired knowledge and
skills as a means of assessment; (f) practice space; and (g) informal learning.

Adjacencies

The relationship of spaces to one another showed importance in providing: (a)
access to the community; (b) galleries, studios, and presentation spaces to show the
learning process and final products; (c¢) linked spaces and circulation patterns to connect
learners and learning activities; (d) exterior windows that provided a visual link between
the outside and inside of the school/college as well as provided natural light and fresh air;
(e) interior windows that provided a visual link between learning activities; (f) access to
technology that provided information and links with other sites and people; (g)
connections in terms of movement of people and products between learning areas and
activities; (h) "pods" or team spaces in which small groups work together to reach a
common goal; (i) informal learning spaces for learners, faculty, and staff to gather for
informal conversations and activities; (j) learner access to teachers and vice versa; and (k)
adjacent spaces to increase access to resources, supplies, storage, and technology.

Furnishings
The identified furnishings for the physical environment that supported and

enhanced the variety of learning activities, team work, and need for flexibility in
collaborative, project-based learning included: (a) moveable furniture; (b) different sizes
of work surfaces such as tables or benches; (c) durability of furnishing; (d) floor space on
which to do work; (e) tack boards and white boards; (f) task lighting and light tables; (g)
casements to store supplies and projects, hand tools, and specialized equipment; (h)
technology in the form of computer stations, copiers, fax machines, and telephones; and
(1) secure, personal storage spaces.

Design Process

The design processes used for the two sites in Minnesota and three internship sites
involved the formation of design teams comprising educators, community members, local
and state officials, representatives from other learning providers, and in one case two
students. Including the voices from these various groups proved to be fruitful in creating
designs that support learning activities for a variety of constituents. The design activities
of the internship were important for moving the attention of the study to the community
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college level and for providing a rich, personal experience of working with educators and
architects in building design activities.

An observation I made from the internship activities was the need for a clearly
defined academic plan in which the learning outcomes are identified, followed by the
selection of the learning processes to be used to facilitate the achievement of the
outcomes. Without the identification of the learning outcomes and processes, it seemed
difficult to design the physical environment in a way that would support the underlying
mission, vision, and values of the institution. The design process may be delayed either
while the academic plan is being developed or until enough information is made available
to determine the types of spaces needed to support the learning processes.

Phase II of the Study

The first event of Phase II of the study was participation in a national conference
session, titled High Performance Student Work Teams Deliver Powerful Training
Solutions, held at the annual conference of the National Council of Occupational
Educators (NCOE). The session demonstrated one community college's efforts to address
a major enrollment increase by exploring options of delivering curriculum using different
learning processes. One process being explored was the use of collaborative, project-
based learning to provide service learning opportunities for the learners and from which
the college gained ways to connect with the growing community. After the session, I
conducted informal audio-taped interviews of two of the three presenters to ask about: (a)
the benefits of collaborative, project-based learning, and (b) the design features of the
physical learning environment that supported and enhanced the use of collaborative,
project-based learning.

The second event was participation in an international conference, Innovative
Alternatives in Learning Environments that provided opportunities for site visits in The
Netherlands to educational facilities, some of which used collaborative, project-based
learning processes. Several of the conference attendees became participants in my study.
Additionally, I attended a workshop at the conference that brought architects and
educators together in an intense time frame to design space for learning. The workshop
provided insight into my initial thinking of who to have as participants for and how to
design the design studio, which was Phase III of this study.

National Conference Participation. While attending the 2000 Annual NCOE
conference held in Denver, Colorado in October, I participated in a session about project-
based learning being used as a service learning tool for the benefit of the learners and the
college. High Performance Student Work Teams Deliver Powerful Training Solutions
was presented by two faculty members and one administrator from Tomball Community
College (TCC) in Houston, Texas.

Tomball Community College is one of four colleges in the North Harris
Montgomery Community College District and was in the midst of a 33 percent
enrollment increase. Tombeall is a comprehensive community college that serves learners
ranging from those seeking basic education skills, gaining career and life skills, and those
continuing to a four-year college or university experience. Tomball Community College
was exploring different methods in delivering curriculum in ways to better prepare the
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learners and seeking ways to increase efficiency to serve the most students with the same
facilities and funding levels. According to one of the presenters, "this tremendous
increase in enrollment caused the College to tear up old ideas and to look at their
curriculum and facilities differently."

One of the classes offered in the Business Core at the college was High
Performance Work Teams. In the conference session, it was explained that in the High
Performance class, the learners: (a) applied team concepts to real-life situations, (b)
integrated interpersonal skills, group dynamics, and leadership activities in the work
team, and (c) effectively applied group participation and problem-solving techniques. The
learning occurred through collaborative, project-based learning and incorporated the
concept of service learning, both of which provided the opportunity for learners to
practice the skills they were learning.

To emulate a real work situation, the learners in the class were given a written
description of what tasks needed to be accomplished for each project. The tasks included:
(a) expected deliverables, (b) accurate timelines, and (c) appropriate rewards and
consequences for finishing or not finishing the project. Prior to starting the project, the
learners received training on problem solving, decision making, and communication
skills. The learners were given the tangible support they needed (e.g., supplies, space, use
of telephone/copier/fax, and coaching. In addition to learning how to work in teams to
produce a product, the students gained skills in using available technology to enhance the
development of the product as well as to deliver the service.

During the conference session, I asked the presenters to describe the physical
learning environment in which the current course was being offered. Their responses
indicated that the traditional, lecture-based classrooms were the only available spaces and
worked for collaborative, project-based learning as best they could with minor
adjustments made by the students. In the subsequent personal interviews, I asked the
question again seeking to see if their responses would have changed after thinking about
the earlier question and being able to answer privately and not in a conference session.

Design Features of the Physical Learning Environment

In the interviews with both presenters, I asked each of them to describe how they
would design the physical environment for project-based learning and what features were
needed in that environment. Individually, and yet almost identically, they both talked
about walking into their existing classrooms and seeing the tables and chairs all pushed
up against the walls and finding the learners working on the floor. Seeing this, both
participants stressed the need for furniture that can be easily reconfigured according to
the needs of the learners and the activities.

One presenter described the ideal project-based space as "having civilized
amenities like what you would find in an office or a work space." The amenities or
features of the physical environment included: (a) telephones, (b) fax machine, (d) copier,
(d) ability to plug in laptops at each table, (e) access to the Internet , (f) differentially
sized tables or work surfaces to accommodate different sized projects , (g) places to sit on
the floor, (h) seating for groups, (i) presentation areas, (j) a laptop teaching station, and
(k) access to food and beverages. In the current spaces at the college, "...we have tables,
chairs, and a desk. The teacher has to bring the scissors, tape, and stapler—all those little
things so they can take what they are working on and do something with it."
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The second presenter added the following additional features to a project-based
physical learning environment: (a) good lighting, including track or task lighting and a
light table, and (b) an adjacent space that is similar to what you find in an ambassador
club at the airlines. While further describing the space in an airline club, the presenter
said:

They are the best models for individual breakout spaces and for smaller
scale collaborative type activities. This space may not be conducive for a
class, but would be for individual teams to meet and to establish a learning
activity. It would be more like a learning center where they have access to
technology and resources and where they actually produce a product.

At the end of the interviews, I took the opportunity to query who should be
involved in the design of physical learning environments. I had been thinking about the
selection of participants for the design studio in Phase III of the study and that if we are
building spaces for learners, should they not be involved in the design and decision
making? When I asked one of the presenters if learners were involved in their design
processes, the answer was "one." The presenter went on to say:

I think it is a good idea to have students involved when discussing student
spaces and open spaces. They can give you ideas for how they would like
to see things arranged. For classrooms, I really can't say, and yet my
experience of going into the classrooms and finding the tables and chairs
shoved against the walls would say that students probably do have ideas of
how they want their spaces to work for their projects.

International Conference Participation. The Innovative Alternatives in Learning
Environments conference was held November 6-11, 2000, in Amsterdam, The
Netherlands. The conference venues were many and varied in scope from a pre-
conference workshop to site tours of educational facilities, conference sessions, and a
post-conference site tour.

Pre-conference Workshop

DHYV, Consultants for Accommodation and Real Estate, in Amersfoort, The
Netherlands, sponsored a one-day pre-conference workshop for a group of Dutch
architects. Bruce Jilk, KKE Architects and chair of the conference, and George H. Copa,
Professor at Oregon State University, were the presenters. Some of the architects at the
pre-conference workshop had previously worked with Jilk and Copa and organized the
workshop as a briefing of the presenters' newest thinking related to designing educational
environments and to have an opportunity for in-depth discussion. Only the direct
statements related to the focus areas of the study are included in the findings.

According to Copa (pre-conference workshop, November 6, 2000) education is in
the process of evolving from being classroom-based to a broader learning system that
involves a broad network of people providing learning opportunities. In moving to a
learning system, the thinking, planning, and designing of learning facilities changes from
being teacher-centered to learner-centered and from being building-based to one of a
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more community-based model. As an analogy, Copa told of how the telephone
companies did not change the features of the telephone booth, but instead developed the
cell phone. Using this analogy, Copa then asked, "What do learning environments need to
be now and for the future?"

In the areas of work, family, and community, people need to have the following
skills: (a) be more proficient as team members, problem solvers, producers of goods and
services, and (b) contribute to a diverse and global economy. Copa's next query was, "Do
our current educational facilities restrain the type of learning that needs to be taking place
to teach these skills?" Copa advocated that the learning space needs to be able to change
quickly and easily from moment to moment, day to day, and program to program to be
maximized in usefulness. Jilk (pre-conference workshop November 6, 2000) advocated
that the built learning environment should provide a sense of the following things: (a)
one's own space, (b) connection with others, (¢) meaningfulness, and (f) relevancy to the
world.

Another aspect of learning that needs to change is the way learning is organized
by the more common time frame of 50-minute class periods. Collaborative, project-based
learning needs to be organized around longer blocks of time for learning and to access
both formal and informal learning events that facilitate development of the project. Copa
asked, "How would these things impact the scale of the learning spaces and the buildings
in general?"

When new designs for physical learning environments is advocated, the concern
of adequate resources to build these new environments is frequently voiced. Developing
strong partnerships with other learning providers, agencies, and with business is one
avenue to address the resource concern. According to Copa, partnerships help provide the
additional resources needed to build facilities that are used by the school, college, or
university and by the community partners. The mixed-use concept creates new sources of
revenue.

Additional examples of education/community partnerships given by Copa, were:
(a) the North Harris Montgomery Community College District in Houston, Texas, seeing
itself as building an electronic network between local school districts, community
members, agencies, and businesses rather than building single buildings or campuses and
(b) the Advanced Printing Technology Center at the Hong Kong Institute of Vocational
Education where prototyping and production activities are used for learning, providing
service to the community, and generating resources. The pre-conference workshop
reinforced: (a) the need to create a learning system that provides relevant and meaningful
learning opportunities with the help of partnerships and (b) the need to look beyond
traditional thinking and models of how to deliver learning.

Site Tours

The conference included site tours during and after the conference. The
participants chose from several tours, each including educational facilities for all levels of
learning and urban development or re-development projects in Amsterdam and several
other cities. The site tours provided visual exposure to the concepts and work of various
architects and stimulated more questions in my mind related to this study. The tours were
to the following sites:

1. Utrecht University where the group toured four recently constructed
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educational facilities designed by noted Dutch architects Rem Koolhaas, Neutelings
Riedijk, and the Mecanoo Architekten firm. I noted that the building spaces ranged from
cavernous rooms with rows of desks used mainly for the purpose of testing, to a variety
of group instruction spaces, to informal learning and gathering spaces.

2. Several other educational facilities, ranging from kindergarten programs
to postsecondary sites were toured. Some of the facilities were stand-alone buildings in
urban and suburban areas and others were located within housing and business areas in
and around Amsterdam and Rotterdam.

3. The town of Hilversum to observe how significant growth in a town was
planned for in such a way as to meet current and future needs of the residents. The
significant growth of the town occurred in the 1920's, and W. M. Dudok, an architect,
was hired to develop the city plan. He designed several of the public buildings and parks
facilities in the city, including his well-known Town Hall and several educational
facilities that have served as models for school buildings in the United States.

The significance of Dudok's structures is two fold: (a) the design and features stay
relevant regardless of the changes seen in society and the city since they were built 80
some years ago, and (b) the design allows the facilities to be used for other purposes
without extensive renovation. Two examples of design features that he placed in his
buildings that are both functional and aesthetic are: (a) the extensive use of windows to
incorporate natural lighting in as many ways as possible and (b) circulation patterns that
encourage movement between and integration of activities in a non-disruptive way. He
included these features long before they became more main stream in designs years later.
The furnishings in these buildings looked and functioned as well today as they did eighty
years ago.

Conference

The conference was held at the Hogeschool van Amsterdam, a university for professional
education at which the primary learning process being used was project-based learning.
According to Tom DeGraff, who led the design planning team for this university site, the
focus of the university was based on how to learn as well as acquiring knowledge. In
recognizing that 40 percent of the students failed their first year and that 80 percent of
those students fell behind within the first three months of school, the university: (a)
organized the teaching staff into teams; (b) organized the learners into teams; (c)
designed the learning spaces to keep the faculty close to students and provided shared
teacher- student spaces; and (d) used project-based learning as the primary learning
process. The majority of the learning spaces were open working spaces that incorporated
small group space, laboratory space, and project space. Support areas included: (a) the
library/media center, (b) cafeterias, (c) large common spaces, and (d) computer
laboratories.

Another postsecondary site that I toured was Icthus College in Rotterdam. The
design features of the college relevant to this study were: (a) large, open common spaces,
(b) access to food and beverage at all times, (c) access to technology and resources, (d)
small group spaces interspersed through-out the building that provided individual and
team work stations, and (e) areas of high flexibility in rearranging the learning space
quickly to accommodate changing learning activities.
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Electronic Mail Interviews

After returning to the United States, I used electronic mail to invite some of the
attendees to participate in electronic mail interviews. Eight gave consent and participated.
Five were from the United States, and two were from The Netherlands, and one from
Israel. I asked the participants four questions. Questions 1, 2, and 3 were focused more on
the challenges of the design process used for educational facilities. Those questions were
informational and only the comments made that were specific to the focus areas of the
study were included in the findings. Four Participants noted the challenge of inadequate
funding for building learning facilities in general and specifically for spaces that were
traditionally viewed as non-learning spaces.

Being able to sell the need for "student space [non-classroom]" for
interaction and learning is difficult when funding is so often
lacking or inadequate. In a construction market where costs are
escalating dramatically and without defined parameters, anything
outside of basic and known teaching services are often the victims
of "value engineering" or lack of vision with administrators.

Another participant described a project in which funding of non-classroom space
became an issue with funding agencies. The project was for a proposed addition parallel
to an existing vocational, one-story, traditional shop area and a recently renovated,
computer-based technology lab. The college faculty and administration supported the
idea, but it was difficult to gain approval from funding agents.

When we suggested moving the addition closer to the vocational
building and roofing over the space between the buildings to
provide a high-bay, flexible student project space adjacent to both
the vocational shop spaces and the technology space, the faculty
and administration were excited. After two intense meetings, the
state construction office allowed the design to proceed, but would
not provide funding for it, since it was not a "classroom."

A third participant corroborated the above challenge stating that "...although
the notion of interactive learning environments being more expensive and less efficient is
generally false, it is a belief that is somewhat pervasive in many institutions and in the
voters' and legislators' minds."

Question 4 asked, "What are the key features of space designed for active
learning, specifically for collaborative, project-based learning"? The three areas that
emerged from the question were: (a) needing flexible and multiple-use spaces, (b)
providing a sense of ownership, and (c¢) recognizing the use of non-classroom spaces for
learning.
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Flexible Spaces. All the participants mentioned the need for flexible spaces as a
key feature for the physical environment for collaborative, project-based learning.

Flexibility! The environment must be capable of adapting quickly
to changes in the learning process. Flexibility can mean many
things, but the simplest method is to create places where different
activities can occur within the boundaries of the same space.

A participant said that, "...the project-based model typically requires
greater flexibility for technology and furniture arrangements [than for spaces using other
learning process]."

In describing the desired features of collaborative, project-based learning
environments, a participant included flexible, comfortable furniture, computers, Internet
connections, and library materials.

[Generally] this space will serve both as places where individual
and small-group project work can be carried out in close proximity
to the faculty, and as meeting places where serendipitous
interactions among students and faculty can occur, enhancing the
learning process. [Specifically] a collection of spaces ranged from
large, open, high-bay 'shop type' space to more traditional
lab[oratory] space to 'clean room' space to large and small group
meeting areas, to 'study houses' and 'slump' spaces for the planned
a serendipitous meetings, which often generate synergy and new
ideas.

The space and its features are totally dependent on the intended use and
program. If the program is not specific and does not require obviously unique
features such as a hydroponics program would, it would seem that creating a space
that is generic and flexible would be important. A space that could adapt as the
program changes and becomes more defined or a different program is added to the
curriculum.

Sense of Ownership. Three of the participants emphasized the need for a
sense of ownership by the user in the design of flexible spaces.

The biggest issue with using a space for multiple types of learning
activities is the loss of ownership by the instructor and the
students. If it is used by many, no one person feels a need to
connect with the space and make it a part of their pedagogy. This is
the biggest complaint we hear about flexible, multi-use space.
Human beings have a need for identity. Creating places where we
are treated anonymously generally creates a feeling of
disconnection and a need to "mark" their presence within that
space. This usually expresses itself as vandalism.
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The student shall feel at home, students have their own space, the space is
for and of them. Teachers also will have their own, protected space for
developing work.

Let the environment pay respect to the student, then the students will be
proud of their building, their company, and their results. Make a dull
environment and the students will have less motivation, demolish things,
etc. Teams of students occupy their own part of the building; they have to
identify themselves with it. The human scale must reflect on the
environment, not the economic or organizational scale.

Non-Classroom Spaces. Two of the participants mentioned that the key to
designing spaces for active learning processes such as collaborative, project-based
learning is to, "look at the 'spaces between."

In other words, find ways that the non-traditional, non-classroom
areas can support the learning process. In our own work
environments, the most important discussions do not take place at
our desks, but in the lunchroom, library, stairs, or lobby. We treat
the schools the same way. Wherever possible, we provide
opportunities for students to sit in hallways and lobbies with access
to daylight and technology (high tech data/voice/video and low
tech whiteboards).

Success is not only in the labs [laboratories] or in the classrooms,
but also on the "edges", where the interaction takes place. These
can be lounges, simple benches, marker board areas, study areas,
etc. Breakout space is needed adjacent to the rooms for smaller
groups to work. This needs to be a programmable space, as without
it, the facility will lack the energy and soul it will require to be
successful. The vitality of programs depends on the support the
new environment gives to interaction amongst and between the
students, faculty, administration, and the community.

The described features given by the Participants of the electronic mail interviews
further reinforced the findings of Phase I of the study and the first event of Phase II. For
the purposes of gathering more data for the study, other activities at the Innovative
Alternatives conference were rich sources of information. The additional activities
included: (a) conference general sessions, (b) case studies, (c) and a workshop on
designing space.

Conference General Sessions

In his opening remarks for his keynote address, Herman Hertzberger, an architect
and professor from The Netherlands, reminded the audience that the "old" thinking about
learning was that learners were pumped full of knowledge and that truth came from
blackboards. The "new" thinking is that learning is not just about acquiring knowledge
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and skills, but also gaining an understanding about attitudes, behavior, and
communication by learning in an environment similar to living and working
environments.

The environments designed by Hertzberger have no traditional corridors, but are
designed like streets with sidewalk cafes; only that these cafes are for learning. He
prefers designing around city squares or city plazas with houses or villas of learning
surrounding these central gathering places. These plazas or squares are places to learn
and to discover. When separations are necessary, Dutch doors can be used to provide the
separateness, but are also used to retain connection.

One of the more insightful concepts that I learned from his address was that the
design of space organizes and encourages behaviors. Spaces give the messages of
"welcome," " walk here," " sit here," and "discover here." Space designed for expected
behaviors reduces the need for creating and posting rules.

Case Studies

The conference provided several case studies of innovative alternatives in
learning environments. I have gone into more depth in the case studies that were most
pertinent to the foci of this study. The titles of the case studies were those given by the
presenters.

Case Study 1 -- Open and Flexible Learning Spaces [Heinavaara Elementary
School]. Reino Tapaninen as Chief Architect of the National Board of Education in
Helsinki, Finland, opened his remarks for the case study with a presentation slide
showing a line of "identical blockheads" emerging in a straight line from a "block" school
building. Recognizing that learning needs to be taking place differently for societal and
economical reasons, Finland had changed its educational system to be learner centered,
cooperative, and project-based.

The Heinavaara Elementary School was designed two years ago through a
cooperative agreement between Finnish architects and Cuningham Group, led by Bruce
Jilk. The school is located north of Helsinki and is designed for 190 learners. According
to Tapaninen, learners are involved with projects all day long. The learners learn, study,
and assess together and proceed at their own levels. They work in small and large groups,
use technology to access information, have panel discussions and assemblies, create
displays, and give presentations.

Recognizing that schools also provide a place for social growth, Heinavaara
Elementary was designed to be a place that learners: (a) bonded with, (b) belonged to, (c)
met with peers, and (d) took part in the learning process and life together. The spaces
allow for different sized groups, have laboratories for experimentation, and have
individual workspaces. Teachers learn and experiment with the learners and are located
in the middle of the learning spaces. In keeping with the nature of projects, dining was
available in small "cafes" that are open all day with no prescribed times to eat.

Design Features of the Physical Environment

According to Tapaninen, flexibility, openness, and visibility of learning at
Heinavaara result from designing the facility around a central resource area. There are
student sharing spaces, like gazebos, only for the learners. Production of information and
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projects occur in large open spaces rather than in rooms separated by corridors.
Comfortable and versatile furniture, and soft and inviting lighting are important features
that support learner centered, collaborative, project-based learning.

An urban environment was created in the design of the school. The outside
entrance was designed like a city square to provide a gathering space. From this square,
each workshop area had its own outside entrance or the learners could enter through the
main door and pass by a large hearth at the center of the plaza. The hearth provided a
"warm start" to the day. From the plaza, there were streets with cafes, net surfing and
media bars; and a large information resource area. The streets lead to the workshop
spaces. The building is also used a learning tool in that the night sky is painted on the
ceiling and signage in the building is written using other languages.

Case Study 2 -- Designing a Place for Problem Solving: The Center for Applied
Technology and Career Exploration. Daniel Duke, professor of educational leadership
and the director of the Thomas Jefferson Center for Educational Design at the University
of Virginia, began his presentation with a story about one of the site tours from the
previous evening. After visiting a K-8 Montessori School in Amsterdam, the tour bus was
unable to maneuver a street corner due to a parked car. There were no alternate routes. To
solve the problem, the bus driver asked for six volunteers to get out of the bus, lift the
car, and place it on the sidewalk, thus, giving the bus enough room to get around the
corner. Duke asked the conference participants, "Can we do this for education reform?"

Four years ago, the community of Rocky Mount, Virginia, needed to address a
high dropout rate and at the same time needed a new middle school. The new middle
school was designed as a Center for Applied Technology and Career Exploration. The per
capital income for the region was less than $16,000; forty percent of the adults had less
than a high school diploma, and 32 percent of the students were eligible for free lunches.
The preference would have been to build a traditional middle school for 1000 learners.
The cost would have been $14 million dollars, but the community had passed a $7
million dollar bond.

Duke explained that the educators and community recognized the 8" grade is a
crucial year and often is the time of "losing them [the students]" from the school system.
Through a community-based design process, the community created a school focused on
career clusters and project-based learning. The aspiration was to keep the learners in
school and to begin to prepare them for careers.

Because of the funding limitation, it was decided to build a school for 500
learners. Half of the middle school students would attend the school for half of the year.
The other 500 learners would remain at the existing school. The groups switch locations
mid-year. During the 18-week semester at the Center for Applied Technology and Career
Exploration, each learner selects three, six-week career modules. The learner spends each
day of the six-week period in that module.

The learning is based on real community issues that need to be solved. The
learners present her/his findings to community agencies, local governments, and to
boards. The modules provide team learning, problem solving, improved oral and written
communication skills, clarification of career paths, and the opportunity to develop a work
ethic comprised of responsibility, initiative, and dependability.
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Design Features of the Physical Environment

Duke explained the school is designed as a center with no traditional classrooms,
laboratories, cafeteria, or gym. There is an electronic library, one computer per two
learners, individual workstations rather than desks, a commons that provides food service
for a three-hour time block to better accommodate the problem-based learning process,
storage in each workstation, and access to the local YMCA for physical fitness activities

Case Study 3 -- Designing for the Unknown. [ Alpha High School]. Norm Dull,
architect with Dull Olson Weeks, described the dilemma of designing learning facilities
for a future that is unknown. Educators request facilities that are flexible and adaptable in
hopes of gaining a facility that will be as usable in thirty years as it is today. One high
school his firm designed is Alpha High School (AHS) in Gresham, Oregon, in the
Portland Metropolitan area. Alpha High School is an alternative high school designed
around the needs of the learners. Two goals for the learners are: (a) to develop a positive
self-image, and (b) to gain skills necessary to be employed upon graduation.

For half of the day the learners are at Alpha High School taking academic courses
to graduate, and the other half of the day the learners are at a work site. As much as
possible, the curricula for the academic courses is designed using projects or service
learning. The projects range from growing plants for a stream restoration in a National
Forest to learning about running a small business such as video production or bicycle
repair. Over 200 business partners come into the school to provide guidance and school-
to-work experiences. The school also has space for small business incubators in which
the learners are given the opportunity to observe and participate in the business.

Design Features of the Physical Environment

Dull pointed out the most impressive design feature of AHS is the ability to move
all the walls and cabinetry in the learning portions of both floors. Learning spaces can be
created for groups as small as 10 and the total area can be opened up to house over 200
people. The administrative area of the school can be secured so that the facility can be
used by others in the evenings and weekends.

Two other noticeable design features about the AHS that differs from the
traditional comprehensive high school are: (a) the lack of a large parking lot and (b) its
small size. Not much parking area is needed because the learners and community users
have easy access to public transportation with AHS being located next to light-rail and
bus lines. Again, the size of the AHS remains small with having just half of the learner
population at the facility at one time, while the other half are at work sites.

The design does not include a traditional library, cafeteria, or a gymnasium.
Alpha High School partners with the public library, which is located a few blocks away
and because the learners are at the facility only half of the day, they do not need full meal
service provided on-site or an onsite gymnasium. There is a snack center with vending
machines and a microwave to heat food. Alpha High School is the cornerstone of an
urban redevelopment project in Gresham, Oregon, and is used as a community center in
the evenings and weekends by local Senior Centers and Mt. Hood Community College.
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The Space Workshop

Six design theme workshops held at the conference were: (a) Location, (b) Space,
(c) Time, (d) Scale, (e) Cost, and (f) Context. I participated in the Space Workshop and
explain the process of the workshop in the study because it served to guide the design of
Phase III of this study. I also describe the features of the physical learning environment
that were identified during the workshop that were pertinent to this study.

The description of the Space Workshop read, "...the basic building block of a
school design has been the classroom, a setting supportive of lecture-style instruction."
The question given to the workshop participants was, "How should the spaces for
learning be designed to accommodate new learning approaches, specifically for the Study
House concept?" The Study House concept (Meijer, 1996), was developed in the early
1990's by the Dutch Ministry of Education, Culture, and Science in response to education
reform and implemented in 1997. The Study House prepares learners at the secondary
level to enter a bachelor's degree level university in The Netherlands and accommodates
both academic and vocational opportunities. The concept develops critical thinking,
relevancy to the learning, and responsibility for planning one's own learning by: (a)
working on projects more independently and in small groups and (b) teachers being more
of a coach than an instructor. The physical learning environment to support a Study
House includes spaces of varying sizes to support teacher/faculty-led instruction,
individual work, small and large group work, project work, and access to technology and
other resources. Elly Reinders, Jan Wagemaker, and Jeff Lackney were the workshop
facilitators.

Design Process. The process began with a question to the workshop participants
to think back to a successful learning experience and to make note of the following
things: (a) what was the learning experience, (b) what activity was occurring, (c) where
were they, and (d) who were they with. The workshop participants discussed their
experiences with the others at the table, wrote the information from the above questions
on large sheets of paper, posted the sheets of paper on the wall, and the workshop group
discussed the experiences looking for common patterns or themes. The facilitators of the
workshop analyzed the information and determined that 77 percent of the listed learning
experiences took place outside of school-based learning activities and settings.

To further stimulate the workshop participants' thinking about educational
experiences, video clips from The Dead Poet's Society movie were shown. The movie
was about a residential college preparatory school for young men. The clips included
scenes depicting the structure of the school's physical setting, social structures, learning
practices, and a parent's influence on a young person's educational and life choices.

The workshop participants self-formed into three groups and were asked to design
a space for a "Study House." As each group began the process, the facilitators became
aware that the groups were each and collectively resisting the assignment. The groups
wanted to focus on the philosophical concept of whole communities becoming learning
communities, taking the learning out into the community, and bringing the community
into the learning process rather than focus on designing a particular type of facility or a
singular concept. The facilitators allowed the groups to proceed in the new direction and
also noted that each group had developed its own process to complete the assignment.
The facilitators named the three groups: (a) the "verbal group" [that wanted to talk and
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talk], (b) the "kinesthetic group" [who wanted to begin to design immediately], and (c)
the "future group" [who began with an initial discussion of what learning may be like in
the future and then moved into the design phase].

After the majority of the time being spent in discussion, the verbal group in which
I participated, produced three learning diagrams in the last ninety minutes before the
report-out session to the whole conference. The first diagram illustrated the development
of the learning process along the age spectrum from birth to high school. The group
member who drew the diagram explained that in his view, learning initially started in a
contained, fairly safe, box-like, environment and through elementary education a few
holes and tears began to appear in the box as the learner discovered more knowledge. By
middle school one or two sides of the box had been kicked out and by graduation from
high school, it was his hope that all four sides would have been flattened.

The second diagram showed the dynamic links between learning sites all over the
city or geographic area. The connections varied with some being one-way, others were
two-way, some were formal and others were informal links.

Wanting to develop a more in-depth learning community, the third diagram
(Figure 2.) had four "streets" or "pathways." The intersection of the four streets was
a basic core learning area with resources, media, computers, and staff. In each of the four
directions from the central learning core was one of the following learning spaces: (a)
personal spaces for students and the community; (b) project-group spaces; (c) exploratory
spaces for science, equipment, and technologies; and (d) social experience and activities
spaces. The diagram showed direct flow in and out of all of the spaces, using wireless and
Internet technologies, community providers as teachers, and learning staff going out into
the community. The social experience and activities area also provided community
support services and a basic commons area for the community, learners, and staff.

The kinesthetic group built a three-dimensional model using construction paper
and added accessories to simulate the built environment. The learning community was
built around and into a lake, using the lake as one pod for learning. The learning was
interdisciplinary with a multicultural, multidirectional, and whole community focus.

The future group looked to the year 2025 and created a learning village within one
structure. The structure housed cinemas, markets, cafes, offices, and meeting spaces all
providing a sense of "voyeurism" into the learning spaces and processes taking place in
the village.
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Figure 2. Learning Community Diagram.

The process used in the Space Workshop illustrated that in a relatively short time
frame, it was possible to have a small group of people, who basically did not know one
another, but all of whom had knowledge and experience in education and/or architecture,
to do the following three things: (a) produce insightful designs, (b) identify the features
of the design, and (c) provide insight into the thinking behind the selection of the features
into the design process itself. Another learning experience from the Space Workshop that
I applied to Phase III of the study was the participant group might want to change the
assignment to what is most pertinent for them at the time. The importance of the lesson
was as a facilitator of a learning project, it is crucial to recognize when to deviate from
the planned process and agenda and let the group's work flow.

Findings of Phase 11

Five new features emerged in Phase II that were not identified in Phase I: (a)
access to food and beverage; (b) lighting such as task lighting and light tables; (c) high-
bay, shop space (d) technology laboratories; and (e) slump spaces or places to generate
synergy, create new ideas, think, and relax. Features recommended in Phase I that were
not mentioned in Phase II were: (a) public display space, (b) lockable personal storage,
(c) personal display space, and (d) durability.

The analysis of Phase I included clustering the design features into four
preliminary categories of group size, learning activities, adjacencies, and furnishings. The
five new features from Phase II fit into the categories as next described. Features building
as a learning tool, high-bay, shop space, and technology laboratories were added to the
learning activities category. An additional feature identified was the infrastructure of the



31

building being used as a learning tool to teach concepts such as sociology, psychology,
mathematics, scientific and environmental principles. Specialized infrastructure and
equipment needed to support specific learning activities were identified. Lighting (e.g.,
general purpose and task based) was added to the furnishings category as an element to
support learning processes. Further analysis of Phase II identified a new category of
design features, which I labeled as psychological and physiological support referring to
the human functions that need to be taken care of during the learning process.

Psychological and Physiological Support

The design features put into that category were access to food and beverages and
"slump" spaces. One could argue that all learners need access to food and beverage;
however, the participants stated that with collaborative, project-based learning, the
activity takes place in longer blocks of time and it could be disruptive to break from the
learning at appointed times rather than at natural breaking points. The participant who
described "slump spaces" gave them a dual purpose. One was to offer a space similar to a
"think tank" that is an energizing space to create ideas. The second purpose was a place
for a small group of individuals to get away from formal activities to relax and reflect.

In the analysis of Phase I, the feature, sense of pride and ownership, did not fit
into any of the categories that emerged in Phase I; however, from further descriptions and
purposes being described in Phase II, I placed it into the psychological and physiological
support category. This decision was based on the psychological aspects of belonging and
not feeling anonymous, and needing a space to "own," by personalizing and caring for the
area.

Phase III of the Study

Phase III of the study was one event, a two-day design studio that I conducted in
March 2001, in which five architects and five educators participated. The design studio
was held at the former Kennedy Elementary School, in Portland, Oregon. The facility is
no longer being used as a school but has been converted into a hotel/conference facility
and remains as a community center for the neighborhood. The Kennedy School was
chosen because it represented a learning facility and because of the amenities it provided
such as lodging, work space with natural lighting, table space, tack and chalk boards,
areas for relaxation, and convenient access to food and beverage.

The findings of Phase III were organized around the three designs for physical
learning environments developed by the participants and includes narrative of the process
used by each team to produce a design of the physical learning environment that supports
and enhances collaborative, project-based learning. For purposes of clarification of
participants' quotes or meanings, I placed my interpretations within brackets.

Findings from Design Studio

The first design (Design #1) produced by participants of Team A used the
Kennedy School as a model from which to work. The second design (Design #2) created
by participants of Team B was based on a composite of individual projects selected by
each member of the team. The third design (Design #3) conceived by a participant who



32

illustrated the design process for building physical learning environments using both a
historical and a futuristic approach.

Design #1

Team A took an existing structure, the Kennedy School as it is now [based on a
traditional, double-loaded corridor elementary school] and made it into a 200 student
community college for the neighborhood." The Team named the college the "Learning
Village" and felt very strongly that the design and the functionality of the building needed
to reflect the community in which it was located.

We wanted to keep the building in the context of the community. It
is a community college for 200 students. You can't build machine
shops here, but our idea is that type of learning can be done in the
greater community through cooperative education and
apprenticeships. We felt it was important to stay with the history of
the building and the neighborhood. It is important to retain the
spirit of the building because it belongs to the community. The
community areas will have open access. It is important to integrate
with the neighborhood.

In recognizing that the design and functionality may change over time, as the
neighborhood's needs change, one participant explained that "This design would have to
be tested [for its functionality], [and] it could be used as a model. It shows the evolution
and transformation of a model to satisfy the requirements. It is built in increments [as new
functions are brought in] and in layers [as community needs change]. This is a schematic
diagram and over time would evolve into good use of space to create a collaborative
environment."

Team A designed a facility that encourages partnerships with the local
community.

...but it should be an enabling environment, ...we are starting to draw
partnerships between the communities and business. So, then we talked
about partnership opportunities. This should be a place that has quality
aesthetics to help with the pride and ownership felt by both the individuals
that work here and people that use it...this should be a mark of pride for
the community. It needs daylighting, connections between the indoors and
outdoors, and options for hands on and interactive [learning], that tie back
into [addressing] multiple learning styles.

We talked about the importance of partnerships with the community and
where the partners "camp out" in the facility. That would be a piece of the
next layer [referring to components of the college being built at different
times as new uses became more apparent]. We developed the model from
an internal standpoint [meaning the design supports the existing needs of
the staff, learners, and surrounding neighborhood], and then we will work
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outward [determining other partnerships and needs]. Now we need to go
and bring links toward the building [at this next stage, we need to create
the external partnerships]. It is an inside/outside flipflop at this next stage
[the needs of the external constituents are now the focus, rather than the
internal needs]. We feel it is important to take the projects out to the
public. We looked at the building as a pinwheel layout with components to
create a strong link to the community [areas of the building are designed to
"reach out" to the neighborhood (e.g. bay windows, extensions of certain
areas of the building) to create more visibility and access to the
neighborhood.

It was Team A's intent that the "Learning Village" would retain its present
purpose as a community center by providing access to the gymnasium and assembly areas
to the greater community. "We have the four corners of the building lit up at night to
serve as beacons to the community."

Team A also used the concept of "zoning" in their design to designate areas that
ranged from private to public, from learner to staff, and according to types of activities.
The zones, sometimes called "nodes" by the Team were: (a) staff node; (b) meeting zone;
(c) process gallery or studio zones for messy or creative projects; (d) finished product
zones; (e) courtyard zones; (f) the support zones of administration, student services, and
media; (g) and the more public zones of the auditorium, cafeteria, and a gymnasium.
Examples of activities in these zones were: (a) learners may access faculty planning areas
by appointment rather than having open access at all times; (b) the classroom/laboratory
zones were more private and used for direct instruction; and (c) as the learners gained
skills, they moved their projects into the process gallery areas where the learning process
became visible to other learners and staff.

In giving a verbal tour of the "Learning Village" (Figure 3), a participant
described the zones and nodes.

We start with the staff node where the collegial work between staff and
teachers occurs. It is accessible by students by appointment for tutoring.

Next we go the classroom, lab space [placed in three of the four corners of
the building]. The classroom, lab space is a meeting zone for seminars and
projects. It is more like an application lab where our ideas are hatched over
here and then we migrate to multi-use [studio] spaces where projects are
completed and then to the gallery spaces where they can be viewed by the
public and judged for their merit. The classroom, lab spaces and the
gallery spaces have lots of storage.

To create a little more order and to create greater access, we moved the
main entry to the other side of the building where it is closer to the
parking. This is the area for the administration and student services. We
retained the gymnasium space, which is still accessed by the public. We
also retained the kitchen and cafeteria areas ... We retained the courtyards
[for access to the outdoors].



On the one end we kept the large assembly space but added more
daylighting by putting in bay windows. On the other end, we have
a media space with technology. It is a support area for the projects.

After the presentation of the "Learning Village," Team A described the various
zones and aspects of the design in more detail. The studio areas included: (a) space for
individual work areas, (b) team space, (c) a larger production space for messy and
creative projects, and (d) a gallery space. These spaces were described in the following
ways:

We created studio-production galleries for the finished product and
the work in progress. We made the work highly transparent to the
community from the courtyards and cafeteria so there is an
interdisciplinary viewing of the stuff that is being created and
worked on. We have project messy zones and project creative
zones. We have areas that are highly public and some that are
highly private.

The studio idea is our strongest idea of using an existing building
and making the corridors go away. It increases accessibility of
student areas and integrates them with the public and they are open
to the general population of the building. There are not a lot of
secrets here. It is very open and yet has private areas.

It must have a gallery show case. A show case that can jazz up the
events of things that are going on and not just the finished products
but it should be a display of process of what's going on...because it
is the process that counts in this whole community college.

In addition to providing space for producing products and for
showcasing final products or projects, the studio zones were seen as a way to stimulate
integration of curriculum.

The studio zones increase the multidisciplinary aspect of the
projects. An example is the solar car project, which is next to the
class studying the effects of color on the psyche, which is also next
to the engineering studio. They all come together to create
upholstery for the car.

34
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Figure 3. Design #1.
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It was my interpretation that, not only does this space encourage
integration of curriculum, but it can also increase cognitive skills and problem-solving
skills with an open space design that supports formal and informal communication and
the opportunity to practice and demonstrate skills and products. In describing the design,
Team A talked about how the projects migrated from the classroom, lab zone out into the
studio and gallery zones.

Having the projects migrate from space to space was to address the
desire for "cross-pollination" within the building. There is a
tendency to create a studio and the support spaces and have that
work be isolated. We used galleries for the products and the
production processes to be visible to the internal students and staff
but also to the general public.

The "Learning Village" was an example of taking an existing structure with the
traditional double loaded corridor design [meaning a middle corridor with classrooms on
each side of the corridor] and providing open, interactive spaces that support
collaborative, project-based learning.

We want to reiterate, to show that with all the aging community
college facilities out there with the double loaded corridor plans
that we can adaptably reuse those spaces to create group
communication, small group, [and] large group [spaces]. We tore
out the middle, the guts and created a more open, flexible space.
The cost would average around $70/sq. ft. compared to $130/sq.ft.
for a new building. The utility comes from using what is there and
convert[ing] it to a collaborative, project-based space.

It is being able to break away from the sort of sterile, stereotypical
double loaded corridor classrooms down the middle to learning
environments that inspire, allow for open communication and
collaboration and sort of more in the manner in which humanity
really works.
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Speaking of how humanity really works, one participant in Team A, in
particular, stressed the importance of being able to have easy access to food and beverage
in a collaborative, project-based learning environment.

Social aspects, we talked about bringing food back in. Food is a
central social function to creating...a collaborative environment.
When you are working with groups, I think it is important to be
able to bring that [food] in. It probably goes back to our Neolithic
time of sitting around the fire and waiting for the next mastodon.
For collaborative, project-based learning it is important to be able
to bring the food to the project or be able to take the project to
food. The thought behind bringing the food to the work is to bring
[encourage] discussion and to be able to continue the work around
food. We are social animals. Food is a catalyst.

Summarizing the description of the "Learning Village," Team A made the
following statements:

The definition of learning space is that there are no hard and fast
rules. It is somewhat of a random process that may occur in many
different ways. In this design we tore down some walls to
eliminate the hierarchy of teacher to student. Teachers are more
roving mentors. There will be no front of the room podiums or
pulpits. The teachers facilitate learning and they are also learning
in this process and in this space. It is a collective environment.

Our major goals were to design with multiple scales and multiple
destinations for learning. We designed for individual spaces up to
the assembly areas. The individual spaces are available for quiet
work. The model may look like there are not enough traditional
classrooms, but the studio/gallery areas are large classroom spaces
with team teaching. The production/application labs are also used
for teaching.

Design # 2

Five participants were members of Team B, which developed Design #2. To
approach the task, Team B began by creating a picture of the community and identifying
people the design would serve. Their team process included: (a) developing a list of
characteristics of the population to be served; (b) determining the content, skills, and
services needed by the population to be served; (c) identifying all the places that the
learning could occur such as, community centers, local high schools, business and
industry, and on campus; and (d) identifying the features of the physical learning
environment that would support the learning activities and the needs of the learners.
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The next planning step the Team engaged in was for each member to choose a
specific collaborative, project-based learning activity. "Our team took a collaborative
approach to the design process. We started with the communities and tested our ideas for
appropriateness for project-based learning. We each chose a [collaborative learning]
project [and] then looked for common environmental characteristics of the five projects."
The members of Team B chose the following projects: (a) developing a service learning
product from which support staff of a college receive training, (b) writing a book, (c)
creating a multi-media/science curriculum module to study foothills, (d) designing a
musical, kinetic water sculpture in a park, and (e) analyzing a transportation system for a
city. Each project was described in more detail and included spatial and environmental
needs for completing it.

The service learning project given to students at a community college provided
the opportunity to design training programs for college staff. The activities the learners
used to develop and deliver the training programs included "assessing staff needs,
assessing training modules, developing training modules, and implementing the training"
according to a participant who then described the spatial and environmental needs for the
project.

I needed a cost-effective spatial system that is flexible and has
access to technology, space for communication storage,
presentations, and with flexible furnishings. I need a home base,
space for small groups, caves [individual spaces used to work,
study, reflection, or rest], and a production space. A design where
you can move in, occupy, and leave and not impact the next group
using the space or needing two hours to change [the space].

Another participant described the next project as a Developmental English course
taught by the participant in which learners were asked to write a book. The learners were
instructed to begin the process of writing by keeping journals and using that information
as the base for the book. As explained by the participant, "The students need quiet space
to work on the journal, access to books to be used as models, a place to write the book,
availability of the instructor and peers for editing and comment, and at the same time a
place to receive instruction." For the project, the participant described the spatial and
environmental needs.

I want a home base, and a classroom where you begin the learning
process. | want accessibility to computer labs, to the commons, to
caves, and access to the outside. [ want storage for equipment and I
want windows. They have to be realistic spaces.

The third team member's project was for learners to prepare a multi-media
presentation on how the foothills of a mountain range were formed as an example of an
integrated curricular approach that included science, art, music, and graphic design. The
participant described the spatial and environmental needs to deliver the learning project.
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I need lots of windows that open because rooms with lots of
computers generate heat and it is nice to bring fresh air into the
room while keeping the room cool. I need computer spaces with
good chairs because the students will be sitting in those chairs for a
long time. I need science and art areas right next door. It could be a
messy room right next to the digital technical area. The art area
needs to have moveable furniture, especially portable tables. It is
the notion of specialized spaces or studios for "dirty" (fabrication)
projects and specialized spaces for technical projects. I would also
like to see access to the outdoors where there would be a walking
trail, a rock garden with stones...places for students to get away to
think and relax.

Another participant described her/his learning project as a musical, kinetic water
sculpture for Central Park as, "An opportunity to involve the community to create
something for itself. The project brings art, music, math, engineering, and dance
together." The participant described the spatial and environmental needs to deliver the
project.

A series of spaces for integrated, collaborative learning that solves
math and movement problems. I need collaboration space for the
"birth of concepts." This birth space needs natural light, moveable
surfaces, space for small groups ranging in size from three to six
up to a space for 12 to 15 people, white boards and tack walls to
display concepts, access to technology, and access to nourishment.
I need a space for design work and another space for fabrication.
Movement of process needs to happen between all these spaces.

The fifth team member's learning project was to analyze City X for the
development of a transportation system. "To do the project, the students would tour the
city on bicycles to gather information for field notes, go to the historical museums to do
research and to do some mapping, conduct videotaped interviews, prepare graphic
presentations to show the historical change and to predict future needs." The spatial and
environmental needs were described by the participant in terms of pods, studios, and a
shared living room that could also be a home base. There were also adjacent studios for
video production of interviews; a small group discussion space that could hold up to 40
people; a fabrication studio to create a clay, scale model; parking for bicycles; and access
to food. "They need to 'own' this space for at least the semester."

I have pods that serve as a home base for each team of four and
then there is a shared living room that can also be a home base for
all the teams. The shared home base has places to pin-up work to
show during discussions and presentations and this space also
serves as a lounge. Each pod contains individual workstations with
access to the Internet, a "team" table, shared secure storage,
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indirect lighting and a light table. The five pods and shared living
room make up the main studio.

Looking across all five learning projects, Team B looked for the common spaces
and activities among the projects, which were described as: (a) bringing people back
together, (b) dirty work space/loud area, (c) access to information, (d) home base space,
(e) access to tools and materials, (f) caves/quiet spaces, and (g) community interaction
[bringing the community in to the learning environment and taking the learning out to the
community].

Using the information from the projects and from the previous work of
determining the needs of the community and those to be served, the Team developed a
final design. They labeled the spaces within the physical learning environment as such:
(a) home base, which can also be used as a classroom, (b) computer lab, (c) caves, (d)
staff nodes, and (e) a series of laboratory suites. The desirable features of each of those
spaces are listed below:

1. Home Base. For the home base, which served the purposes of group
instruction, discussion, and "checking in," the design features included: (a) comfortable
seating and moveable desks and chairs, (b) windows, (c) blackboard/whiteboard, (¢)
storage, (f) freedom of movement, and (g) close proximity to caves and computer lab.

2. Collaboration Incubator. The collaboration incubator was designed for five
teams of five learners to work collaboratively and fairly independently on their projects
with the teacher or faculty member being more of a mentor or guide as the format for
instruction. The team spaces had individual desks or workspaces for the learners, storage,
and a round table. In addition to the team spaces, the incubator had a large, open space in
which to work on the projects and to share with community partners who were involved
in the project. The incubator was "where there can be a sense of ownership for a period of
time. A space of my own but also a shared space."”

3. Computer Lab. The computer lab included: (a) computers set up
in pods of four, (b) work surfaces [tables], (c) storage, (d) printer station, and (e) late
night accessibility.

4. Caves. The caves provided: (a) space for individuals,
(b) proximity to the home base, and (c) [were located at] various locations and
presentations [different designs of the spaces].

5. Staff Nodes. The staff nodes, with access to technology,
were used for planning and communication among the faculty.

6. Series of Laboratory Suites. The series of laboratory suites
accommodated: (a) technology labs that required high technology systems and
infrastructure in a clean environment, (b) fabrication labs for wet and messy projects that
required specialized equipment and infrastructure, and (c¢) combined labs with easy
access to both the technology and fabrication in the same space.
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The laboratory suites were spaces that supported the students
[while they] generated work [the project]. They began in the
technology lab with the instructor and then the students decided
when to move from their pods and into the larger incubator area.

Technology laboratories have a natural integration of projects
around a particular purpose, are authentic, and that are chosen by
students. The separate fabrication laboratories really get to
fabrication with high systems and high infrastructure needs and
then move the projects to different spaces.

The Team designed a physical learning environment that actively encouraged and
supported the communities it served by making them active partners in the learning
process.

The design (Figure 4.) focused on bringing the community in and
out of the projects in a collaborative way through the design of a
"main street" that provided freedom of movement and access to all
the spaces. The spaces along the "main street" were a commons
area, small group/large group spaces, staff nodes, technical
laboratories, fabrication laboratories, presentation auditoria, caves,
a flexible home base, and a collaboration incubator.

In recognizing the need to prepare the learners to work collaboratively in
teams, a participant described the flow of learning activities
in collaborative, project-based processes.

You can't drop a student into a 100 percent collaborative effort.
They start in the home base and set group goals. Once their skill
base increases in working collaboratively and they are ready for
more complex work, then they can move into the incubator. The
incubator has flexible walls and students define their own spaces.

We are not talking about all of this for all of the students. It does
provide territory for a space of time and can be easily adapted [for
the purposes of the study I would interpret this to mean flexible].
There can be music, science, and art in one area [pod] or business
partnerships in another area. It needs to be very adaptable
[flexible] and provide for the student to community, community to
business, and business to student linkages. The idea of a
collaboration incubator is new territory for community colleges.
The incubator is used with community partners. When balanced
with a home base, it is more the norm of today. For community
college students, it is important to create connections and linkages.
It is easy to lose the magic of belonging.
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Design # 3

One participant chose to present a third design using a different view for the
design concept and process. Design #3 was presented as a story through words and a
series of illustrations and diagrams with the story focused more on general design
principles that could be applied to physical environments that support and enhance
collaborative, project-based learning. The presentation provided a historical look at how
architects, educators, and communities have been designing educational facilities based
on societal history rather than being based on present or future societal needs.

The story, as presented by the participant began with a diagram (see Figure 5)
providing guidelines to four layers of what needs to be designed and not be designed for
the physical learning environment. One point made was that the layers illustrated the
need "to think in terms of the design being done incrementally, and the layers being
integral to one another and providing a sense of coherency to the learning." The
participant's concept was in part based on the thinking of Leon Battista Alberti (Chaoy,
1997). "For Alberti, more than any other activity, building evinces the creative powers of
men [sic] because it is superior to other activities in satisfying demands on the three
levels on which human activity functions, those of necessity, commodity, and aesthetic
pleasure...a building consists of form determined by the mind and matter determined by
nature" (Choay, 1997, pp. 67-69). The following was the participant's explanation of
Figure 5.

I started with colors representing the different points of view. One area [of
the design] was the red box that illustrates agreement and enough money
to build the bricks and mortar that supports a learning process. Another
area that is needed, but didn't want to build, but did want to at least
provide for, was illustrated by the green box. The brown area indicated the
area that there was not enough money for but it is important that
connections were [made] so that the learners could get to it. And finally,
the rest of this, [Figure 5.] the cross-hatched areas, is thought of in terms
of creating a learning environment that is to be done [designed] by the
learners themselves.
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My interpretation of this quote was that when designing a physical
learning environment, it is not always necessary to include spaces or features in the
school or college that can be accessed through other means such as community partners,
as was illustrated in Phase I with the School of Environmental Studies and the
Interdistrict Downtown School. The participant also emphasized, throughout the Studio,
that learners need to be given more responsibility in designing their own learning and to
determine what is needed in terms of features of the physical learning environment that
support and enhance that learning. The significance of that responsibility was shown in
the layers to illustrate the desire to design what the participant termed as the armature or
basic framework of the physical environment. The participant described the armature
with these words:

The armature creates a richness or soul of the building and a
creative transformation of the building. The richness comes from
what the learner does with the environment. We should allow them
to do that more by collecting the insights, desires, and intents [of
the learners].

From my perspective, the participant was suggesting that by designing only the
basic framework and infrastructure of the building and leaving the rest undone allows for
different learners to more easily transform the use the space in a manner that is conducive
to their learning.

To create a context for the purpose of Figure 5, the participant displayed several
other illustrations he/she created to describe a fictional city. In this city, the public
[educators, city, architects, and funding agencies] designed and built a large school away
from residential neighborhoods because the only property that was affordable was in the
industrial part of the city. In contrast to the just mentioned scenario, the participant
explained that at the same time a private developer hired an architect to design several
other public buildings in the city including a bank, a library, a hotel, and a church, which
were all located within the neighborhoods. The story began in the year 2000 and ended
with the year 2020.

The year was 2000.

The next picture is to take a very real, virtual city and tell a story. The city
was built about 150 years ago along two rivers. Freeways were added to
give more structure. Community icons were built in 2000. Those icons
were a library, hotel, bank, and church built in the residential
neighborhoods by a private developer and a school built by the city
[dollars]. The school was built in the industrial area next to the river
because it was the only area that the city could afford.
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In my view, the first part of the story illustrated the development of the
infrastructure of a city and contrasted two views of how to plan for and where to locate
public facilities.

It was now the year 2010.

There were changes. The people realized they didn't need as much
industrial land [and] they took out some of the freeways because
people couldn't afford cars anymore because of the high fuel costs,
so some of the freeway space was turned into green space. The
hotel went out of business because people were not traveling as
much. The bank went out of business because everything was done
electronically, so they didn't need a building anymore.

From my opinion, the above, second part of the story from the year 2010,
portrayed how cities and their infrastructure transform as societal and economic changes
occur.

It was now the year 2020.

The trend had continued. The library had been replaced with
everything being available electronically and the church has gone
out of business because...I won't talk about that for many reasons.
The school building also went out of business and was taken over
by industry because it was the best building for them to use. It
made more sense to use the school [because of its original design]
than some of the other [available] infrastructure. At this time,
smaller sites of learning were beginning to appear throughout the
community. The former library, bank, hotel, and church became
school sites [dispersed throughout the city].

The design of the original school built in the year 2000 had an area
that I call the "jaws" where the administrative offices were—with a
nice view of the river. The next part was the classrooms or the
"cells." The back of the animal..."I'm trying to use soft language
here" was for the leftover programs such as vocational education.
Our built environment gives messages to people. We call this a
citadel. The signature for the building is the school bell, which is
how they orchestrated all activities.

Again, from my perspective, in the two paragraphs of the story from 2020 the
participant explained that the changing societal and economic trends continued affecting
the use of the remaining public buildings or icons that had been built in the year 2000.
The school building, being located away from the residential neighborhoods and with its
design being modeled from an industrial-era point of view, easily became an industry
facility. The participant's further description of the school presented a facility that
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supported learning that was highly structured around static time frames and where the
learning activities were segregated from one another and from the other personnel and
activities in the building.

The other part of the story from the year 2020 is that the other public icons
[buildings] built by the private developer had now become neighborhood schools. The
architect and developer had designed the armature or basic framework of these buildings
to be easily transformed for other uses. Each of the buildings had entrance areas to greet
the user, activity spaces, service areas, and spaces that supported the activities of the
other areas.

The purpose of the story was to illustrate two different design processes used for
the built [physical] environment and the resulting messages that the built environment
gives its users. In an effort to explain the two different processes, the participant
explained that the process used to design the school was based on using a model. In this
case, the model was based on late 19" and early 20™ centuries learning theories that
prepared learners to work in a factory or industrial setting where uniformity was desired.
The design process used for the built environment of the other public buildings was based
on rules that integrate site conditions and location, user needs, and aesthetics.

In explaining the differences of the two design processes, the participant again
referred to Choay's (1997) work, explaining models and rules. Choay compared the
ideologies of architecture and design from the juxtaposition of Thomas More's Utopian
thinking using models and Leon Battista Alberti treatise of the set of rules and principles
of the built domain. "Raphael Hythloday [another Utopian thinker] began by pointing to
the standardization [model] of the built environment, urban and rural...fifty-four cities
built according to the same plan, identical in appearance" (p. 140), and "Alberti specified
that to provide aesthetic pleasure, the built environment must obey a set of fixed rules
relating to the actual condition of the site, the demands of the users, and their aesthetic
sensibility" (p. 279).

My understanding of how the participant used Chaoy's work is that built
environments designed from models tend to be identically replicated at different sites and
based on assumptions of use that have been perpetuated throughout time rather than from
current or future context. The school in the above story illustrated this interpretation. To
contrast how design, based on rules, allows for a built environment that can be used for
multiple uses and dependent upon the needs of users, the participant described the rest of
the illustrations of how the private developer designed the bank, church, hotel, and
library.

The enlightened, private developer designed [built environments
using rules rather than models] because he knew what was coming
[societal and economic change]. The bank had a common space in
which to access the services. The church had the spaces of the
narthex [public entry and gathering place] and the nave [central
activity area] with side spaces. The hotel had a common shared
space, dining space, gift shop, bar, lobby, and guest rooms,
bathrooms, and storage on the upper floors. The library had a
reception area, a place for periodicals, magazines, stacks, offices,
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toilets, conference rooms, seminar rooms, and a space for special
collections.

It was my interpretation that by creating the armature for the design based on
human need or following the rules rather than a model, that the bank, church, hotel, and
library all supported the user in whatever activity was chosen at the time. The citadel
school was based on the factory model of earlier schools (illustrated by Tapaninen's
remarks in Case Study 1) designed to support the functions of the industrial era, rather
than support human need. A current example of a learning institution built from rules
rather than a model and one that supports and enhances collaborative, project-based
learning, the participant described the physical learning environment of the Heinavaara
Elementary School in Finland.

Schools [using collaborative, project-based learning processes|
need the following types of spaces: shared resource areas,
socialization areas, large group spaces, small group spaces,
seminar spaces, and individual workspaces.

The curriculum [in Finland] had shifted from the national, textbook
approach to project-based learning. The components [of the space]
are a home base, which is part of the central resource space. You
have overlapping spaces. The central resource area, the
furnishings, and artifacts provide the technology, the access, the
resources, the books, paper, and pencils. There was space on the
floor. Kids like to work the most on the floor. There was group
directed and individual work.

The learning expectations, processes, and physical learning environment
described above are at the K-12 level; however as was stated in earlier chapters, many of
the current learning facilities that are designed in ways to support active learning
processes, such as collaborative, project-based learning are K-12 facilities. A community
college vice president stated in a presentation that for community colleges to remain as
leaders in preparing adults for the changing roles and responsibilities for work, family,
and community life, the colleges must now reinvent themselves and look to future need
rather than past practices. K-12 learning practices and facilities can be viewed as
precursors to what community colleges need to be paying attention. A larger percentage
of high school graduates are now first attending community colleges before continuing
postsecondary education and come with anticipation for different learning expectations,
processes, and environment based on their K-12 experiences.

Expanding on the premise of designing the armature or basic framework of the
built environment, and of using rules rather than models to design physical learning
environments for collaborative, project-based learning, the participant next presented
what he/she termed as injunctions [rules] for designing the physical environment. The
injunctions [using her/his labels] are: (a) support vision, (b) support communities, (c)
support sapientential [wisdom], (d) [support] fine grain, (e) support built technology, (f)
support nested spaces, and (g) support physical [or built environment]. The following



descriptions of these injunctions, in the participant's own words, are followed by my
interpretation [in brackets].

1. Support Vision

Move from a vision of seeing the earth flat [or only seeing our own
"piece of the world"] to a vision place where we can see the big
picture, [where] we can comprehend it as a whole. We need to
have the long view. So often our decisions are based on the short
view. [Decisions regarding curriculum, how best to serve learners,
and the design of the facilities to support learning should be based
on future vision, not current or past practice].

2. Support Communities of the Mind

Science tells us that we started out as rocks, then cells...small
creatures, then animals, then men and women, to global minds
working together through technology. [Humans have evolved from
one-celled creatures to an organism with a well-developed mind
that for the majority of people is not used to its fullest potential.
Technology assists our mental processes. An example is how
technology has brought a global perspective to all aspects of life
and provides the opportunity to create vision and solutions using
the richness of diversity].

3. Support Sapientential

The mind and body are all together, not separate. The mind is the
body, the mind and the brain stem together. We need scaffolding to
learn with all our cells not just our brains. We need to recognize
that as people develop we [they] need scaffolding to deal and
interact with our world. Without the scaffolding, we would be
mindless. To complete the framework [scaffolding], we need to
learn and we need angels to help us out [and] to make us viable
individuals. [Wisdom or discernment comes from learning
through experience and application as well as through cognitive
learning processes. Collaborative, project-based learning uses a
whole body approach to learning by incorporating relevancy,
experience, and application to cognitive learning. Learning and
living experiences are enhanced when others, our Angels, guide
and support us. Angels may be in the form of human beings or
other living creatures].



4. Support Fine Grain

In the coarse grain world, we learn, live, and work in separate
areas. Europe is more medium grain where learning, living,
playing, and working are more integrated. We need to move to a
fine grain community where we learn, live, work, and play within
close proximity to one another so they are sustainable. This is a
real doable community. When I speak of communities in the U.S.,
I use the term lightly and that is one hell of a stretch of the word.

A good example of the physical support, in a fine grain way, are
the canal houses in Amsterdam, built in the 17" century. What is
behind the fagade? Take six of those houses and you have a hotel,
two you have a shop, and three you have a school. It is the
rhythmic, organized structure that serves the community behind
the facades. They are variable as the needs change. They are based
on the human scale and we as humans haven't changed much over
the 100,000 of years we have existed. [Learning occurs in all
aspects of life, not just in formal learning settings. Integrating
learning with life and having learning take place in community
settings increases sense of community and brings relevancy to
learning. The built environment should be designed to adapt to
new uses].

5. Support Built Technology

Engagement in learning is higher when we increase coherency and
access. I call this built technology because the building and
technology are working together. The role of the built environment
is to increase coherency. [Design the learning so it becomes a
coherent whole rather than separate subjects and design the built
environment to support that coherency and integration of learning
expectations and processes. Incorporate and increase access to
technology and other resources to enhance the learning].

6. Support Nested Spaces

We need to support nested spaces of learning. It is the relationship
of spaces, spaces that overlap that creates the pulsating
juxtaposition. It has nothing to do with corridors or other
disconnected elements. We need the coherence and the
connections with access to the various spaces. As Alexander
(1979) talks about in his book, design is all about relationships. It
is the relationship of the street to the front door, to the building.
Our communities are more sustainable if we build at the
relationship level. [Adjacent learning spaces that invite and
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encourage others to enter and participate encourage the building of
relationships that sustain learning and living].

7. Support Physical [Built Environment]

We create very few basic frames or elements. The rest is filled in
by the user. That approach works for schools, hotels, churches, and
banks. Build the infrastructure and let those who learn, live, work,
and play there fill in the rest. Project-based, collaborative learning
needs micro spaces. [The participant advocated for the basic
framework and infrastructures being designed and having the user
of the built environment decide what design features are needed to
support the activities occurring in the space. In the case of
designing the built environment for learning, the staff and the
learners should be involved in the design process].

UNDERSTANDINGS AND FUTURE RESEARCH

Understandings

According to Strange and Banning (2001) physical features of a campus
environment can hinder or promote learning (p.31). The study resulted in 44 features
being identified and described that are pertinent to supporting and enhancing
collaborative, project-based learning. The study suggested that to support and enhance
collaborative, project-based learning, the physical environment needed the following
functional areas in which the above learning activities occurred:

Gathering spaces,

Planning spaces,

Resource spaces (e.g., library, media, technology, faculty offices),
Exploration and discovery spaces,
Production spaces,

Practice spaces,

Presentation spaces,

Community spaces,

Direct instructional spaces,
Informal instructional spaces,
Quiet, reflective spaces.

This last section will present the understandings that I gained from the study and
give the reader the opportunity to form her/his own insights from the findings and
understandings [ formed. Table 1 summarizes the remaining 32 design features by title,
description, and purpose as they were placed into the six categories.



Table 1.

Design Features and Supporting Rationale of the Physical Learning Environment.

Category Title of the Description of Purpose or the Feature
Feature the Feature
Group Size Variable sized Areas that are easily and | Provides for multiple
spaces quickly changed moment | purposes and different
to moment, day to day, sized groups.
and may support several | Encourages and
learning activities within | supports integration of
the same space. courses and programs
through sharing of space
and equipment.
Individual work | Space for an individual to | Provides sense of
spaces personalize and in which | ownership and teaches
to work and study. responsibility for one's
own learning.
Faculty team Individual or team spaces | Encourages team
spaces for faculty that has teaching, mentoring of
adjacent material other faculty, integrated
preparation areas and planning, and informal
meeting space. discussions.
Functional Focus laboratory | Areas to support learning | Provides space and
Spaces for spaces activities requiring infrastructure to develop
Learning specialized equipment or | and practice specialized
Activities furnishings (e.g., science, | skills. Brings relevancy

technology, art, music,
dance, fabrication,
trouble-shooting).

work, family, and
community to the
learning process.

Classroom spaces

Area in which to provide
direct instruction of
concepts, content, and
skills. Often is a space
that does not require
specialized equipment or
infrastructure.

Supports the learning
process by bringing a
group of learners
together to focus on
specific content and for
group discussion.

Presentation
spaces

Places for individuals or
teams to demonstrate and
perform.

Gives opportunity to
practice, share acquired
skills and knowledge
with learners, staff, and
the public, and receive
feedback.
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Table 1, Continued

Category Title of the Description of Purpose or the Feature
Feature the Feature

Functional Practice spaces Open or specialized areas | Supports the acquisition

Spaces for with or without needed of skills by providing

Learning equipment to practice space and needed tools

Activities new skills (e.g., theatres, | or equipment to increase

(cont.) gymnasiums, music efficiency and

rooms, and dance floors).

sufficiency.

Process galleries,
studios, and
display spaces

Places and furnishings to
display work in progress
or completed projects
(e.g., white boards, tack
boards, display cases,
studios).

Supports and shares
learning process by
showcasing concept
development, learning
activities, development
process, and finished
products and services.

Project space

Space that provides a
variety of work surfaces,
cabinets for supplies,
storage areas for projects
in the development stage,
access to tools and
technology, specialized
lighting, and other
infrastructure such as
sinks and disposal.

Provides space to
produce information,
services, or products.
Encourages critical
thinking, problem
solving, and teamwork.

Home base

Gathering place for
learners and faculty.

Provides a common
space to start a learning
activity, seek assistance
and resources, share
ideas, and hold group
discussions.

Informal learning
spaces

Non-classroom spaces
(e.g., hallways, eating
areas, study spaces,
lounges, and outdoor
spaces).

Provides spaces for
socializing, informal
gathering, and
serendipitous meetings
that often foster creative
thought and solutions to
problems.

Collaboration
incubator

Idea generation space,
team meeting space,
access to technology and
other resources, and
display space for models
and ideas.

Support creativity, idea
generation, teamwork,
and prototyping of
concepts. Encourages
involvement of local
employers in the
development of projects.
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Table 1, Continued

Category Title of the Description of Purpose or the Feature
Feature the Feature
Adjacencies Access to Consortia of community | Creates a learning
community agencies, businesses, and | system that provides
learning institutions resources in the forms of
providing educational curriculum, assessment,
opportunities. space, materials,
personnel, and funding.
Brings relevancy to the
learning.
Adjacent and Related spaces in Supports integration of

nested spaces

proximity of one another.

learning, people, and
support services.

Visibility Exterior windows, Invites participation in
interior window walls, the learning activities by
and open learning areas. | bringing processes and

projects into view.

Connections Physical and visual links | Provides connection

among people and movement patterns with others, encourages

and spaces between interior and integration of activities,

exterior spaces and
among learners, family,
and community.
Sometimes referred to as
streets or pathways.

invites broad
participation in the
learning process, and
movement of learning
projects among
functional support areas.

Resource, supply,
and storage

Casements and space
within or adjacent to the

Provides ready access to
needed supplies, tools,

spaces learning activities spaces | and storage for learning
to provide resources, projects.
store supplies for
classroom projects, tools,
learning products, and
materials.
Space and Desks, tables, and Supports research and
furnishings for casements for technology | gathering of
technology (e.g., computers, printers, | information, preparation

scanners, copier,
telephone, facsimile,
video/audio equipment,
tools, text resources,
research assistance).

and delivery of learning
materials, and supports
skill development in
using technology.
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Table 1, Continued

Category Title of the Description of Purpose or the Feature
Feature the Feature
Furnishings Spaces with Moveable furniture and Provides flexibility in
versatile casements, folding walls, | how space can be used
furnishings track lighting, multiple to support a wide variety
technologies, various of learning activities
sized and shaped work (e.g., development of
surfaces, and comfortable | information, services, or
seating. products. Allows users
to shape learning
environment.

Display spaces White boards, black Provides places to show
boards, tack surfaces, and | ideas, work-in-progress,
show cases. and finished products.

Spaces with All purpose, general, soft | Provides specific type of

variable lighting | and inviting, adjustable, lighting needed for
track lighting, task different learning
lighting, and light tables. | activities. Adjusts in

intensity, focus, and
location.
Psychological/ | Spaces that Learning environment Encourages desire to
Physiological | provide sense of | that evokes a sense of take responsibility for
Support belonging, belonging and identity. the use and maintenance

ownership, and
pride

of the physical
environment. Provokes
higher interest in
learning.

Spaces with
access to food
and beverage

Cafes, coffee and snack
carts, cafeterias, or dining
rooms.

Supports different
learning time frames and
informal learning
activities by providing
something to eat and
drink when it is
convenient to the

learner.
"Get away" Lounge areas, small study | Supports need for rest,
spaces rooms, and outdoor relaxation, and
seating to get away from | reflection.

formal learning activities.

Zoned spaces

Attributes of the physical
environment that
encourage behavior and
use of space (e.g., private
or public).

Gives users and visitors
cues for expected
activities and services.

55



Table 1, Continued

Category Title of the Description of Purpose or the Feature
Feature the Feature

Psychological/ | Caves Quiet spaces for Provides quiet place for

Physiological individuals. work, study, reflection,

Support or rest.

(continued)

Natural light Daylighting provided by | Increases learning
exterior and interior performance through
windows. improved psychological

and physiological
functioning.

Spaces for Bicycle parking, bus Supports movement of

transportation shelters, loading areas, learners and projects.

support and parking.
Structural Flexible spaces Areas that easily and Provides for multiple
Aspects quickly change learning | purposes and different

spaces moment to
moment, day to day, or
support several learning
activities within the same
space.

sized groups.
Encourages and
supports integration of
courses and programs
through the sharing of
space and equipment.

Spaces with Exposed building Involves the building
visible infrastructure (e.g., structure as a learning
infrastructure ceiling beams, plumbing, | tool.

disposal, heating/air

conditioning systems).
Adaptable spaces | Alteration or change in Enables renovation of

form or structure of areas
to fit new use. Larger
infrastructure and space
changes that take more
effort and time than
flexible places. Concept
of looking to future
change and designing the
structure for alteration to
meet new uses.

structure and
infrastructure with less
cost and time.

Layered spaces

Determination of what
should be built and
provided for in the built
environment. Areas
incrementally developed
as uses are identified.

Creates options and
guidelines for what to
build and when to build.
Allows for users to
define and design spaces
suited to their needs and
the activities occurring.
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Table 1, Continued

Category Title of the Description of Purpose or the Feature
Feature the Feature
Structural Spaces with Composition of and Allows spaces to be
Aspects durable building | finishes for flooring, used for planned
(continued) materials and work surfaces, and activities with less
finishes furnishings that concern about damage

withstands active and
frequent use.

to and prolonging the
life of space or features.

Spaces with core
or fixed-elements

Framework and basic
elements of the physical
learning environment
(e.g., walls, floors, stairs,
elevators, windows,
plumbing, disposal, and

Provides basic structure
and infrastructure for
learning that can be
"finished" by the user
according the activities
and needs.
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electrical).

Future Research

Through the analysis and synthesis processes, three areas emerged that appeared
to warrant further exploration. The areas for future research are:

1. What are the systems of relationships among people and spaces that

support and enhance collaborative, project-based learning?

2. What are the core or "fixed" elements of the design of the physical

learning environment?

3. How can community colleges implement collaborative, project-based

learning approaches?

What appeared to make the physical learning environment unique for
collaborative, project-based learning was the need to create a system of relationships
among people and learning spaces. The three designs created by the participants in Phase
IIT visually illustrated the relationship of spaces to support the learning process. Other
data from the same participants gave verbal descriptions of the relationships among the
people involved in the learning activities. Reviewing the data collected in Phases I and II
also indicated strong provision of systems of relationships.

Using definitions from Merriam Webster's (1993) and the Oxford English
Dictionary (1989) and understanding derived from the study, the term "relationships"
referred to a state of being interrelated or belonging, establishing kinship and affinity, and
being mutually connected by circumstances. These relationships come to be when
connections are present in the framework of the physical environment to join or unite
people and learning processes.

Relationships are established through feelings of connectedness and familiarity.
Building and maintaining relationships (Hendrick & Hendrick, 2000) requires skills in
interpersonal communication and problem solving that results from sharing tasks,
enhancing assurance, and creating social networks. Design of the built environment can
enhance relationships by providing space and structural connections or hinder
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relationships by being spatially incongruent and disconnected. Rapoport (1990, 1982)
described the physical environment as a series or system of relationships among things
and people and provide structure, pattern, and visible cues for expected behaviors.

The physical environment, through the use of semi-fixed elements (e.g., signs,
materials, colors, forms, sizes, furnishings, and landscapes) communicates context and
desirable behaviors (Rapoport, 1982, pp. 56-57, 89). One example, as described by
Strange & Banning (2001), was when a learner walked into a classroom and saw the
teaching podium 20 feet in front of the first rows of desks or chairs. The learner expected
the upcoming learning experience to be formal and one that did not encourage
participation and involvement, or the formation of relationships (p.21).

When physical and behavioral aspects of a setting are compatible, a
synomorphic relationship exists. Physical structures and designs of settings
allow participants to do what they desire and allows them to take full
advantage of the possibilities of the setting (Strange & Banning, 2001, p.
20).

To better understand the meaning of systems that support relationships, I turned to
Capra (1996) who described two approaches, the first being the pattern of organization of
the system and the second being the structure of the system. The pattern is the
configuration of relationships among the system's components that determines the
system's essential characteristics. The structure of a system is the physical components of
the pattern of organization (pp. 158-159). Figure 6 uses the six categories of design
features described in the study to illustrate a system of relationships that provide an
optimal collaborative, project-based learning experience.

Evidently, then, a large part of the structure of a building consists of
patterns of relationships...the fact is the elements themselves are patterns
of relationships and when the elements dissolve and leave a fabric of
relationships behind, that is the stuff that actually repeats itself and gives
structure to a building (Alexander, 1979, p.89).

Alexander's words reflect the findings of the study and the need for systems of
relationships among people and spaces to support and enhance collaborative, project-
based learning at the community college level.
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The second concept to further explore is the area relating to the following features
identified in the study: (a) core or fixed-elements and (b) layers. The essence of the third
design created in Phase III was pushing at this concept. The participant who prepared and
described the design spoke of the armature of the physical learning environment. That
particular term did not resonate with my understanding of his concept. Looking at
definitions of the term armature indicated a protective covering or shield. Other possible
terms to describe the feature were framework, core or basic elements, or fixed-elements
according to Rapaport (1990, 1982).

Another feature that was described in the study was layers, which related to the
concept of core or basic elements of a design of the physical learning environment.
Figure 5 illustrated the layers and framework decisions to be made
while creating a physical learning environment. At the center of Figure 5 was the core of
what everyone involved in the design process of a physical learning environment agreed
should be built. The remaining layers indicated how the rest of the learning needs would
be taken care of through partnerships with community agencies, businesses, and other
learning providers and would not necessarily be offered at the central site. A larger
remaining layer indicated the need for the users to "finish" the design or space according
to their needs. Providing the opportunity to personalize the space gives a sense of identity
and ownership to the learners.

The features flexibility and adaptability play a role in the determination of core
elements. From my practice in working with architects and educators in designing
physical learning environments, it has been difficult to look beyond the present to future
uses and there seemed to be an overwhelming need to "over design" the spaces rather
than allowing the users to finalize the process. Perhaps this practice of designing for the
present and all the features was best described in the following two quotes:

Almost no building adapts well. They are not designed to adapt. They are
not budgeted, financed, maintained, regulated, and taxed to adapt. But all
buildings adapt anyway, however poorly, because the usages in and around
them change constantly. The new usages persistently retire and reshape
buildings. Old churches are often torn down because the parishioners have
gone and no other use can be found for the building, as lovely as it is. Old
factories, because they are plain [and are designed using core elements] are
revived into a collection of light industries, then into artists' studios, then
offices with boutiques and restaurants on the ground floor (Brand, 1994, p.
2).

We shape our buildings and afterwards our buildings shape us (quote from
Winston Churchill, Brand, 1994, p. 3).

The final area of needed research that emerged from my own community college
administrative experience, practice of working with architects and educators, and the data
were how to implement and support collaborative, project-based learning at the
community college level. When a college administrator or faculty member wants to
implement collaborative, project-based learning to provide types of learning process that
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prepare learners for the 21 century, they still must answer to state and federal mandates
for performance and to funding sources to account for efficiencies. This decision is
weighed against "time honored and worn practices and policies" focusing on numbers of
learners, specific square footage allowed per learner, 50-minute time blocks, and
individual silos of curriculum. State and federal mandates identify base level learning
expectations for learners and stipulate the performance standards and measures the
institutions will be held to (e.g., Perkins legislation, Adult Basic Education and General
Equivalency Degree, and Learning Outcomes and Assessment) and funding from these
sources relates to achievement of the expectations.

According to one of the participants of the study the over-riding question is
always, "what is the cost per square footage and how many FTES (full time student
equivalencies) will it generate." Allocation of resources if often based on the enrollment
at the institution. The State Board for Community and Technical Colleges in the State of
Washington establishes service levels of FTES for each of the colleges depending upon
population data in the service district. Requesting funds for renovation or capital
construction is based on demonstrating a positive cost benefit ratio in terms of the
numbers of students to be served in the space. Institutions with a locally controlled taxing
capability must answer to the same standards to the taxpayers.

In his case study presentation at the Innovative Alternatives in Learning
Environment conference, Duke described the principles for design of educational
facilities from his own research. One of the principles is that the quality of the learning
experience dictates the setting not vice versa.

A participant in the study expressed frustration when saying, "We don't abandon
our failures. Once a space is designed for a particular function, we cannot turn the space
into something else even though it may not be providing solutions or educational
opportunities as originally envisioned." Another participant in Phase III stated, "Once
you build, you are passing on behaviors for another 60 to 70 years. Models of today are
based on visions of the past and even the ideal model is based on the best of the past. We
are stuck there." How then does a college move from historical practice and legislation,
beyond the present, and look to 30-50 years in the future to design physical environments
that remain useable and safe during the typical life span of the built environment?
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