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Built Environments Impact Behaviors

Results of an Active Learning Post-Occupancy Evaluation
by Lennie Scott-Webber, Aileen Strickland, and Laura Ring Kapitula

The study shows that rigorous research methods embedded in the design of product(s) and contextual
solutions result in measurable improvements.

INTRODUCTI ON

BACKGROUND

T HE SUCCESS O F A S T UDEN T IS INFLUEN CED by a myriad of

variables ranging from socioeconomic background to internal

outcomes is not novel; multiple areas of research from

motivation; a variable often underemphasized is the role of

numerous disciplines work to understand this particular

the built environment. Studies show that factors in the built
and academic achievement (Blincoe 2008; Durán-Narucki

connecting evidence-based spatial designs to student
engagement factors. SES developed this instrument to

2008; Schneider 2002). What is missing in these studies is
a post-occupancy evaluation that assesses whether or not an
outcomes in the classroom. This knowledge is important in

was created by

designing evidence-based educational spaces that connect
intentional learning behaviors and pedagogical practices.

»

focused on student engagement using a content analysis process
to synthesize information from multiple sources including brain

incorporating research on the impact of space in

factors;
»

using a validated two-step decision model survey
structure as a template (Baudouin et al. 2007; Hiebert

»

incorporating secondary research materials from

a post-occupancy evaluation instrument focused on student

intervention impacted student engagement. This article will
future initiatives of this study.

What is new is an instrument connecting
evidence-based spatial designs to student
engagement factors.
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The result was an active learning post-occupancy evaluation
psychological dimensions of the learning environment have
solution intervention(s) on student engagement in the formal
learning place. The AL-POE asked participants to compare

Institute of Teaching n.d.). Recent research has begun to

their old/pre (row-by-column seating) environment with their

Engagement is a variable that inevitably dominates the

focus was on connecting a post-occupancy evaluation of an

conversation when exploring ways to cultivate passionate
learners and successful students. It is a multidimensional

between these new design solutions and student outcomes is
incongruous with our holistic paradigm as we recognize that

a relationship between the designed environment and the
to develop a body of evidence that establishes a foundation
for the idea that the learning environment impacts student
behaviors.

this study within the behavioral perspective by placing an

M ETHOD

emphasis on student behaviors and teaching practices (Kahu
SA M PL E

of higher education in the United States that had installed

that the built environment impacts our personal behavior

administer the AL-POE. The solutions for this study were
three distinct active learning settings (node®

®

media:scape®

explored the ways in which the environment impacts students

faculty members participating in the study. The class size
varied among faculty. No professional development was given
to educators.
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I NSTRU M ENT STRUCTURE

“post” condition (the “new” classroom environment) in

The AL-POE instrument is a research tool administered once

(the “old” classroom environment) in the adjacent

to concurrently assess the old/pre classroom environment

column while experiencing the “post” condition (see

environment). The AL-POE is structured in four sections:

a current one allowed participants to more accurately

»

SEC T I O N O NE: DEM O GR A PHI C S A ND B A SEL INE
INF O R M AT I O N .

engagement that was being measured.

level of the student and the type of course in which the
scale based on a two-step decision model process was

factor) was/is not adequate (Not OK) or was/is
facing seating arrangement and an expected teaching
practice of stand and deliver as the “control.”
»

SEC T I O N T W O : L E A RNIN G PR AC T I CES A ND SEC T I O N
T HREE: S O LU T I O NS . The second (learning practices)

and third (solutions) sections were identically formatted
presented after the number (4) to cause the participant
to pause and really think about the meaning of each

»

SEC T I O N F O UR : PERCEP T I O N O F O U TCO M ES . In

enriching experience. The learning practices section
sought to establish the presence of active learning
sought to measure the impact of the SES solution on
these learning practices. In order to concurrently

used to evaluate the outcomes perceptions. Open-ended
comments were solicited at the end of the AL-POE.

sections of the instrument followed a “post/pre” format.
This means that participants concurrently evaluated the
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Figure 1 Partial Example of Section Two (Learning Practices) and the Two-Step Decision Model
Standard (OLD)
Not OK

The degree:

0

1

Current (NEW)

OK

2

Not OK

3

4

0

1

OK

2

3

4

of emphasis on collaborative work.
to which you were/are able to stay focused.
of your active involvement in classroom activities.

A D M I N ISTR ATI O N

a series of previous tests evaluating the instrument and its
methodology. The links (student and educator) to the ALclass had only lecture (2 percent) or only student-to-student
established SES institutional contact. This institutional
received was an even mix of lecture and student-to-student
that the classroom instruction was between only lecture and
connections between the researchers and the students. The

an even mix (8 percent) or between an even mix and only

administration of the AL-POE took place six to eight weeks

student-to-student work (28 percent). All students indicated

into the term so as to allow the students and educators to
develop a rhythm of use within the space. Each institution
kept the AL-POE open for at least two weeks to garner
responses. The results of the study are presented next.

RESULTS
SECTI O N O NE : DE M O GR A PH I C S A ND B A SEL I NE
I NF O R M ATI O N

SECTI O N T W O : L E A RN I N G PR ACT I CES
A ND SECT I O N THREE : S O LUTI O NS
REL I A BIL I T Y/ VA L IDI T Y

The analysis provided evidence that the AL-POE has validity
and reliability. The reliability and item analysis was done on
the pre- and post-test responses for learning practices items
due to missing values.

and solutions items separately. Each of these four conditions

Read online at www.scup.org/phe
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individual item response in a condition and the composite

A measurement or survey instrument is said to have
convergent validity if outcomes from the instrument correlate
solutions condition. To make sure that no individual item

with other measures that are thought to measure the
same or similar constructs. An instrument is said to have

out analysis was also done which found that for none of the

discriminant validity if it does not correlate with measures
that are thought to measure unrelated constructs. If the

reliability. This indicated a high degree of internal item
consistency for each of the four conditions.
post classroom condition would be positively correlated with
the responses in the perception of outcomes section and
(2) the composite score for the old/pre classroom condition
would not be correlated or would be slightly negatively
in each condition mapped to one underlying construct and if

correlated with the responses in the perception of outcomes

the loadings of the individual items were close in magnitude
to one another with none close to zero. The results of each

scores and items in the perception of outcomes section was
calculated to assess convergent and discriminant validity.
The post-practices and post-solutions composite scores were
positively correlated with all three items in the perception

support for creating composite variables for each condition:
validity. The pre-practices and pre-solutions composite scores
and (4) a post-solutions composite variable. The composite
variables were formed by summing the individual responses
minimum value of zero and a maximum value of 48. Item
analysis indicated that the degree of correlation between each

found in the correlation between the composite measures and
the directly rated level of engagement in the current course

Figure 2 Spearman Correlation Between Perception of Outcomes Items and Composite Scores
Correlation with Composite Score
(*p < 0.05, ***p < 0.001)

Due to your experience in this new classroom layout,
please indicate how you believe the “new” classroom
layout contributed to an increase in:

Postpractices

Postsolutions

Prepractices

Presolutions

your engagement in this class.

0.63***

0.64***

-0.24*

-0.20*

your ability to achieve a higher grade.

0.56***

0.57***

-0.16

-0.07

your motivation to attend class.

0.67***

0.65***

-0.09

-0.05
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all of the items between the old/
pre and the new/post classrooms were highly statistically
ST UDEN T DIFFEREN CES IN CO M P OSI T E S CO RES

Wilcoxen signed rank tests. This indicated improvement
classroom for both the learning practices and solutions
sections.

found between the group means for the four composite
and the mean solutions composite score between the old/
pre and new/post classrooms. The mean rose in the practices

Although the overall test was very close to statistically
none of the tests for the individual measures were close to

This shows overall mean improvement in the
learning practices that support engagement and overall

the average practices and solutions scores varied based on

mean improvement in the solutions that support engagement
between the old/pre and the new/post classroom conditions.

provided adequate or better engagement
and support of classroom practices for the majority of

new/post classroom layout contributed to” a moderate to

new/post classroom were rated as adequate or better by over
increase in motivation to attend class (78.04 percent) (see
rated as adequate or better in the old/pre environment by a
EDU C ATO R RESULT S

The new/post classroom, using SES products,
provided adequate or better engagement and
support of classroom practices for the majority
of students.

the majority of students rated the new/post classroom higher

As this was a beta test involving only three higher education
participating in the AL-POE to carry out a reliability analysis

in the individual item and overall scores. Statistically

or better than the old/pre classroom on each of the factors.
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Figure 3 Student Ratings of Individual Practices and Solutions Items for the Old/Pre and New/Post Classrooms
Standard Classroom
(n = 116)
Factor

Adequate

Exceptional

New Classroom
(n = 124)
Adequate

Exceptional

% New
Rated
Higher

Difference
(New-Old)
Mean

Median

Practices
Collaboration

62.1%

6.0%

97.6%

36.3%

81.9%

1.47

2

Focus

75.0%

5.2%

92.7%

18.7%

59.6%

0.65

1

Active involvement

63.8%

4.3%

97.6%

29.0%

69.8%

1.23

1

Opportunity to engage

60.9%

4.3%

99.2%

43.1%

80.9%

1.54

2

Repeated exposure to material
through multiple means

64.3%

1.7%

95.1%

30.1%

67.8%

1.23

1

In-class feedback

63.8%

5.2%

92.7%

28.2%

54.3%

0.97

1

Real-life scenarios

72.4%

9.5%

96.8%

33.1%

54.3%

0.97

1

Ability to engage ways of learning best

71.3%

5.2%

96.0%

33.9%

73.7%

1.19

1

Physical movement

33.9%

0.9%

90.3%

31.5%

82.6%

1.75

2

Stimulation

47.4%

0.9%

97.6%

36.3%

78.4%

1.65

2

Feeling comfortable to participate

62.3%

8.8%

92.7%

31.5%

59.3%

1.02

1

Creation of enriching experience

75.9%

6.9%

96.8%

42.7%

64.7%

1.13

1

Collaboration

46.6%

4.3%

99.2%

54.0%

87.9%

2.00

2

Focus

66.4%

7.8%

94.4%

25.0%

65.5%

0.97

1

Active involvement

56.6%

3.5%

100.0%

42.1%

84.1%

1.65

2

Opportunity to engage

48.3%

1.7%

99.2%

42.7%

87.1%

1.89

2

Repeated exposure to material
through multiple means

50.9%

1.7%

97.6%

44.4%

82.8%

1.72

2

In-class feedback

65.5%

6.0%

92.7%

33.1%

62.1%

1.11

1

Real-life scenarios

58.3%

3.5%

95.1%

28.5%

72.8%

1.42

1

Ability to engage ways of learning best

66.4%

6.0%

94.4%

33.9%

68.1%

1.20

1

Physical movement

32.8%

0.9%

99.2%

44.4%

90.5%

2.14

2

Stimulation

53.4%

3.4%

96.7%

32.5%

73.0%

1.42

2

Feeling comfortable to participate

56.0%

6.0%

95.2%

30.6%

67.2%

1.29

1

Creation of enriching experience

69.8%

5.2%

96.0%

33.9%

71.6%

1.24

1

Solutions
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Figure 4 Mean Student Learning Practices and Solutions
Composite Scores for the Old/Pre and New/Post Classroom

the direction of higher ratings for the new/post classroom.

Figure 5 Percentage of Students Who Attributed Moderate to
Exceptional Increase in Factors to the New/Post Classroom

there were indications of improved active learning practices
and impact of solutions between old/pre and new/post
responses. This change occurred even though these educators
were not provided with any professional development in the
area of active learning.

Figure 6 Mean Instructor Overall Active Learning Practices and
Solutions Scores for the Old/Pre and New/Post Classrooms

L I M ITATI ONS AND P OTENTI AL I M PROVE M ENTS

administration and instrument. Due to the manner in
the inability to know which students were in the same

this might have resulted in some slight overestimation of
would not be expected that this limitation would result in a
hierarchical structure of the data.
Read online at www.scup.org/phe
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An additional limitation of the instrument involved the
these SES solutions encouraged or enabled educators

potential for bias based on the use of color and position

to practice more active learning methods even without
professional development or training. The architectural

for “OK — NOT OK” and the titles “old” and “new” were
presented to participants in red and green. This potentially
introduced bias since green indicated OK and new while red

solutions impact student engagement. The results show
on the rest of the scale. This was edited for the next round of
evidence-based solutions and student engagement
sections of the evaluation side-by-side aided in comparing the
predictions that these results can be replicated in future
classroom projects.

have introduced some bias in the new/post classroom ratings
»

I M PL I C AT I O N T W O : T HE ST UDY SH O W S T H AT
RI GO RO US RESE A RCH M E T H O DS EM BEDDED IN

It is also recognized that by using an AL-POE instrument to

T HE DESI GN O F PRO DUC T(S) A ND CO N T E X T UA L

understand the relationship between student engagement

S O LU T I O NS RESULT IN M E A SUR A BL E I M PROV EM EN T S .

and the environment only a limited perspective on this

SES continues a rigorous research practice and embeds

relationship is captured. To capture a full understanding

its research insights into the development of product(s)

of how student engagement is impacted by the built

and application solutions. The
(p < 0.05) ratings increases demonstrated that this

of data collection methods is needed.

research protocol is critical. These new solutions were
positively associated with student engagement and
active learning practices.

I M PL I C ATI ONS
»

I M PL I C AT I O N T HREE: T HE ST UDY PROV IDES A N OT HER
E X A M PL E O F H O W T HE EN V IRO N M EN T I M PAC T S
BEH AV I O R . Environmental and educational researchers

will recognize that a reliable and valid instrument
(AL-POE) was developed to measure the impact of
environmental solutions on student engagement in
»

I M PL I C AT I O N O NE: T HE ST UDY DEM O NST R AT ES
T HE I M PAC T O F INST I T U T I O N A L IN V EST M EN T S

be used in a variety of formal learning places at the

A ND NE W E V IDEN CE- B A SED, “F O R M A L” L E A RNIN G

higher education level. This study adds to the body

EN V IRO N M EN T DESI GNS . Educational institutions

of knowledge relative to how the formal learning

can be more assured that potential investments made

space can impact student engagement behaviors.

in solutions intentionally designed to support active

Existing research indicates that environments impact

although it is highly desirable to provide training
and professional development to educators on active
Read online at www.scup.org/phe
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