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

INTRODUCTION

THE SUCCESS OF A STUDENT IS INFLUENCED  by a myriad of 
variables ranging from socioeconomic background to internal 
motivation; a variable often underemphasized is the role of 
the built environment. Studies show that factors in the built 
HQYLURQPHQW�D̆HFW�UHWHQWLRQ��DWWHQWLRQ��PRWLYDWLRQ��OHDUQLQJ��
and academic achievement (Blincoe 2008; Durán-Narucki 
������(DUWKPDQ�������.XPDU��2¶0DOOH\��DQG�-RKQVWRQ�
2008; Schneider 2002). What is missing in these studies is 
a post-occupancy evaluation that assesses whether or not an 
LQWHQWLRQDOO\�GHVLJQHG�LQWHUYHQWLRQ�KDG�DQ�H̆HFW�RQ�VWXGHQW�
outcomes in the classroom. This knowledge is important in 
designing evidence-based educational spaces that connect 
intentional learning behaviors and pedagogical practices.

,Q�WKLV�VWXG\��6WHHOFDVH�(GXFDWLRQ�6ROXWLRQV��6(6��UHVHDUFKHUV�
focused on student engagement using a content analysis process 
to synthesize information from multiple sources including brain 
DQG�OHDUQLQJ�VFLHQFHV��-HQVHQ�������:ROIH��������WKH�1DWLRQDO�
6XUYH\�RI�6WXGHQW�(QJDJHPHQW���������DQG�RQH�DXWKRU¶V�ORQJ�
WLPH�UHVHDUFK�LQ�WKLV�DUHD��6FRWW�:HEEHU��0DULQL��DQG�$EUDKDP�
�������7KH�UHVHDUFK�WHDP�KDG�WKUHH�JRDOV������JHQHUDWH�DQG�WHVW�
a post-occupancy evaluation instrument focused on student 
HQJDJHPHQW������HQVXUH�WKDW�WKH�LQVWUXPHQW�ZDV�YDOLG�DQG�
UHOLDEOH�IRU�IXWXUH�XVH��DQG�����GHWHUPLQH��WKURXJK�XVH�RI�WKH�
LQVWUXPHQW��LI�WKH�HYLGHQFH�EDVHG�GHVLJQ�VROXWLRQV�XVHG�DV�DQ�
intervention impacted student engagement. This article will 
GLVFXVV�WKH�EDFNJURXQG��PHWKRGV��UHVXOWV��DQG�LPSOLFDWLRQV�IRU�
future initiatives of this study.

BACKGROUND

5HVHDUFK�RQ�VWXGHQW�HQJDJHPHQW�DQG�LWV�H̆HFW�RQ�OHDUQLQJ�
outcomes is not novel; multiple areas of research from 
numerous disciplines work to understand this particular 
SKHQRPHQRQ��$SSOHWRQ��&KULVWHQVRQ��DQG�)XUORQJ�������
-RQHV�������.DKX��������:KDW�LV�QHZ�LV�DQ�LQVWUXPHQW�
connecting evidence-based spatial designs to student 
engagement factors. SES developed this instrument to 
XQGHUVWDQG�KRZ�HYLGHQFH�EDVHG��LQWHQWLRQDOO\�GHVLJQHG�
IRUPDO�HGXFDWLRQ�VSDFHV��L�H���WKH�FODVVURRP��FRXOG�SHUKDSV�
LPSDFW�DQG�RU�LQÀXHQFH�VWXGHQW�HQJDJHPHQW��7KH�LQVWUXPHQW�
was created by

 » incorporating research on the impact of space in 
OHDUQLQJ�VHWWLQJV��6FRWW�:HEEHU��0DULQL��DQG�$EUDKDP�
������WR�JXLGH�WKH�LGHQWL¿FDWLRQ�RI�VWXGHQW�HQJDJHPHQW�
factors;

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

 » incorporating secondary research materials from 
WKH�1DWLRQDO�6XUYH\�RI�6WXGHQW�(QJDJHPHQW���������
EUDLQ�VFLHQFH��-HQVHQ�������:ROIH��������DQG�EUDLQ�
FRPSDWLEOH�FODVVURRPV��(UODXHU�������

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 
�$/�32(��WUDGHPDUN�LQ�SURFHVV��LQVWUXPHQW�WKDW�VRXJKW�WR�
PHDVXUH�WKH�H̆HFW�RI�HYLGHQFH�EDVHG��LQWHQWLRQDOO\�GHVLJQHG�
solution intervention(s) on student engagement in the formal 
learning place. The AL-POE asked participants to compare 
their old/pre (row-by-column seating) environment with their 
QHZ�SRVW��6(6¶V�LQWHQWLRQDOO\�GHVLJQHG��HQYLURQPHQW�RQ�WKH�
EDVLV�RI�LGHQWL¿HG�VWXGHQW�HQJDJHPHQW�IDFWRUV�

Engagement is a variable that inevitably dominates the 
conversation when exploring ways to cultivate passionate 
learners and successful students. It is a multidimensional 
PHWDFRQVWUXFW�LGHQWL¿HG�DV�D�SUHGLFWRU�RI�DFDGHPLF�
SHUIRUPDQFH��$SSOHWRQ��&KULVWHQVRQ��DQG�)XUORQJ�������
1DWLRQDO�6XUYH\�RI�6WXGHQW�(QJDJHPHQW��������:KLOH�
FRPSUHKHQVLYH�UHYLHZV�HOXFLGDWH�VOLJKWO\�GL̆HUHQW�GH¿QLWLRQV�
RI�ZKDW�HQJDJHPHQW�LV�DQG�KRZ�LW�VKRXOG�EH�PHDVXUHG��WKH�
OLWHUDWXUH�JHQHUDOO\�LGHQWL¿HV�IRXU�FRPSRQHQWV�RI�HQJDJHPHQW��
FRJQLWLYH��D̆HFWLYH��EHKDYLRUDO��DQG�DFDGHPLF��$SSOHWRQ��
&KULVWHQVRQ��DQG�)XUORQJ��������,Q�DGGLWLRQ�WR�WKHVH�
FRPSRQHQWV��WKHUH�DUH�DOVR�YDULHG�SHUVSHFWLYHV�WKURXJK�ZKLFK�
VWXGHQW�HQJDJHPHQW�LV�VWXGLHG²EHKDYLRUDO��SV\FKRORJLFDO��
VRFLR�FXOWXUDO��DQG�KROLVWLF²HDFK�RI�ZKLFK�SODFHV�HPSKDVLV�
RQ�D�GL̆HUHQW�IDFHW�RI�WKH�PHWDFRQVWUXFW��.DKX��������7KH�
XVH�RI�EUDLQ�VFLHQFH�UHVHDUFK��-HQVHQ�������:ROIH�������DQG�
WKH�1DWLRQDO�6XUYH\�RI�6WXGHQW�(QJDJHPHQW��������WR�JXLGH�
WKH�LGHQWL¿FDWLRQ�RI�VWXGHQW�HQJDJHPHQW�IDFWRUV�SRVLWLRQV�
this study within the behavioral perspective by placing an 
emphasis on student behaviors and teaching practices (Kahu 
������

7KH�URRW�ḊUPDWLRQ�RI�HQYLURQPHQWDO�EHKDYLRULVWV�LV�WKDW�
HQYLURQPHQWV�LPSDFW�EHKDYLRUV��$OWPDQ�������������+DOO�
������6RPPHU��������������7KLV�IRXQGDWLRQDO�UHVHDUFK�DVVHUWV�
that the built environment impacts our personal behavior 
RQ�PXOWLSOH�OHYHOV��LQFOXGLQJ�WHUULWRULDOLW\��FURZGLQJ��$OWPDQ�
�������������VLWXDWLRQDO�EHKDYLRU��+DOO��������DQG�SHUVRQDO�
VSDFH��6RPPHU��������������0RUH�UHFHQWO\��UHVHDUFKHUV�KDYH�
explored the ways in which the environment impacts students 
LQ�DQ�HGXFDWLRQDO�VHWWLQJ��GHWHUPLQLQJ�WKDW�D�QXPEHU�RI�

YDULDEOHV�ZLWKLQ�WKH�OHDUQLQJ�HQYLURQPHQW�D̆HFW�KRZ�ZHOO�D�
VWXGHQW�OHDUQV��(DUWKPDQ��������9DULRXV�SK\VLFDO��VRFLDO��DQG�
psychological dimensions of the learning environment have 
EHHQ�VKRZQ�WR�SOD\�D�UROH�LQ�D̆HFWLQJ�VWXGHQWV��9LFWRULDQ�
Institute of Teaching n.d.). Recent research has begun to 
IRFXV�RQ�KRZ�FHUWDLQ�VSDFHV�D̆HFW�VWXGHQW�HQJDJHPHQW��ZLWK�
RQH�VWXG\�VKRZLQJ�WKDW�FUHDWLYH�VSDFHV�IHDWXULQJ�ÀH[LELOLW\��
D�XQLTXH�DWPRVSKHUH��DQG�LQVSLULQJ�DHVWKHWLFV�OHG�WR�PRUH�
HQJDJHPHQW��-DQNRZVND�DQG�$WOD\��������,Q�WKLV�VWXG\��WKH�
focus was on connecting a post-occupancy evaluation of an 
HYLGHQFH�EDVHG��LQWHQWLRQDOO\�GHVLJQHG�HQYLURQPHQW�ZLWK�
VWXGHQW�HQJDJHPHQW��7KLV�ZDV�GRQH�IRU�WZR�UHDVRQV��)LUVW��
6(6�GHVLJQV�HYLGHQFH�EDVHG�VROXWLRQV�VSHFL¿FDOO\�IRU�DFWLYH�
OHDUQLQJ�DQG�VWXGHQW�HQJDJHPHQW�DQG��VHFRQG��HQJDJHPHQW�
LV�VKRZQ�WR�KDYH�D�SRVLWLYH�H̆HFW�RQ�VWXGHQW�OHDUQLQJ�
RXWFRPHV��$Q�ḊUPDWLRQ�RI�D�GLUHFW�FDXVDO�UHODWLRQVKLS�
between these new design solutions and student outcomes is 
incongruous with our holistic paradigm as we recognize that 
WKHUH�DUH�PDQ\�IDFWRUV�WKDW�D̆HFW�VWXGHQW�DFKLHYHPHQW��ZLWK�
HQJDJHPHQW�D�PDMRU�RQH��+RZHYHU��LQ�DWWHPSWLQJ�WR�HVWDEOLVK�
a relationship between the designed environment and the 
EHKDYLRUDO�IDFWRUV�RI�VWXGHQW�HQJDJHPHQW��LW�LV�LPSRUWDQW�
to develop a body of evidence that establishes a foundation 
for the idea that the learning environment impacts student 
behaviors.

METHOD

SAMPLE

7KH�VDPSOH�ZDV�RQH�RI�FRQYHQLHQFH��DV�WKUHH�LQVWLWXWLRQV�
of higher education in the United States that had installed 
6(6¶�QHZ�SRVW�HYLGHQFH�EDVHG�SURGXFW�VROXWLRQV�DJUHHG�WR�
administer the AL-POE. The solutions for this study were 
three distinct active learning settings (node®��/HDUQ/DE®��DQG�
media:scape®��SOD\LQJ�KRVW�WR�DQ�DUUD\�RI�GLYHUVH�FRXUVHV��
ZLWK�����VWXGHQWV��Q� �����ZLWK�DQ\�XVDEOH�GDWD��DQG����
faculty members participating in the study. The class size 
varied among faculty. No professional development was given 
to educators.
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INSTRUMENT STRUCTURE

The AL-POE instrument is a research tool administered once 
to concurrently assess the old/pre classroom environment 
DJDLQVW�WKH�QHZ�SRVW�FODVVURRP�HQYLURQPHQW��L�H���WKH�FXUUHQW�
environment). The AL-POE is structured in four sections: 
����GHPRJUDSKLFV�DQG�EDVHOLQH�LQIRUPDWLRQ������OHDUQLQJ�
SUDFWLFHV������VROXWLRQV��DQG�����SHUFHSWLRQ�RI�RXWFRPHV��

 » SECTION ONE:  DEMOGR APHICS AND BASELINE 

INFORMATION.  7KH�¿UVW�VHFWLRQ�FROOHFWHG�WKH�HGXFDWLRQ�
level of the student and the type of course in which the 
$/�32(�ZDV�DGPLQLVWHUHG��WKH�W\SH�RI�6(6�VROXWLRQ��WKH�
QHZ�SRVW��LQ�SODFH�ZLWKLQ�WKH�HQYLURQPHQW��WKH�RYHUDOO�
PHWKRG�RI�LQVWUXFWLRQ��DQG�WKH�SHUFHLYHG�RYHUDOO�OHYHO�
RI�HQJDJHPHQW��,Q�WKLV�VHFWLRQ��SDUWLFLSDQWV�ZHUH�JLYHQ�
DQ�RSHUDWLRQDOL]HG�GH¿QLWLRQ�DQG�VNHWFK�RI�DQ�ROG�SUH�
FODVVURRP�VWUXFWXUHG�LQ�D�URZ�E\�FROXPQ��IRUZDUG�
facing seating arrangement and an expected teaching 
practice of stand and deliver as the “control.”

 » SECTION T WO: LEARNING PR ACTICES AND SECTION 

THREE:  SOLUTIONS.  The second (learning practices) 
and third (solutions) sections were identically formatted 
XVLQJ�WKH����LGHQWL¿HG�VWXGHQW�HQJDJHPHQW�IDFWRUV�
�UHÀHFWLQJ�WKH�V\QWKHVLV�GRQH�ZLWK�SUHYLRXVO\�PHQWLRQHG�
VHFRQGDU\�UHVHDUFK���7KH�IDFWRUV�ZHUH�FROODERUDWLRQ��
IRFXV��DFWLYH�LQYROYHPHQW��RSSRUWXQLW\�WR�HQJDJH��
UHSHDWHG�H[SRVXUH�WR�PDWHULDO�WKURXJK�PXOWLSOH�PHDQV��
LQ�FODVV�IHHGEDFN��UHDO�OLIH�VFHQDULRV��DELOLW\�WR�HQJDJH�
ZD\V�RI�OHDUQLQJ�EHVW��SK\VLFDO�PRYHPHQW��VWLPXODWLRQ��
IHHOLQJ�FRPIRUWDEOH�WR�SDUWLFLSDWH��DQG�FUHDWLRQ�RI�
enriching experience. The learning practices section 
sought to establish the presence of active learning 
SUDFWLFHV�LQ�WKH�FODVVURRP��ZKLOH�WKH�VROXWLRQV�VHFWLRQ�
sought to measure the impact of the SES solution on 
these learning practices. In order to concurrently 
HYDOXDWH�WKH�³ROG´�DQG�³QHZ´�HQYLURQPHQWV��WKHVH�WZR�
sections of the instrument followed a “post/pre” format. 
This means that participants concurrently evaluated the 

“post” condition (the “new” classroom environment) in 
RQH�FROXPQ�DQG�UHÀHFWHG�EDFN�RQ�WKH�³SUH´�FRQGLWLRQ�
(the “old” classroom environment) in the adjacent 
column while experiencing the “post” condition (see 
¿JXUH�����/RRNLQJ�EDFN�DW�D�SUHYLRXV�FRQGLWLRQ�ZKLOH�LQ�
a current one allowed participants to more accurately 
FRPSDUH�WKH�ROG�DQG�QHZ�VLWXDWLRQV��7KXV��WKH�GDWD�
ZHUH�UHÀHFWLYH�RI�WKDW�SHUFHLYHG�FKDQJH��%DXGRXLQ�
HW�DO��������+LHEHUW��������LQ�RWKHU�ZRUGV��LW�ZDV�WKH�
HYDOXDWLRQ�RI�WKH�H̆HFW�RI�VSDWLDO�GHVLJQ�RQ�VWXGHQWV¶�
engagement that was being measured.

7R�REWDLQ�DFFXUDWH�UHVSRQVHV�LQ�WKHVH�WZR�VHFWLRQV��D�
scale based on a two-step decision model process was 
HPSOR\HG��%DXGRXLQ�HW�DO��������+LHEHUW��������,Q�
VWHS�RQH�RI�WKH�SURFHVV��WKH�SDUWLFLSDQW�ZDV�DVNHG�WR�
GHFLGH�ZKHWKHU�WKH�VWDWHPHQW��LGHQWL¿HG�HQJDJHPHQW�
factor) was/is not adequate (Not OK) or was/is 
DGHTXDWH��2.���,Q�VWHS�WZR��WKH�SDUWLFLSDQW�DVVLJQHG�
WKH�DSSURSULDWH�UDWLQJ������QRW�DGHTXDWH������QRW�UHDOO\�
DGHTXDWH��EXW�DOPRVW�2.������DGHTXDWH��EXW�MXVW�EDUHO\�
�VWLOO�2.��RWKHUZLVH�LW�ZRXOG�EH���RU���������H[FHSWLRQDO��
RU�����VRPHZKHUH�EHWZHHQ����PLQLPDOO\�2.��DQG�
���H[FHSWLRQDO���7KH�QXPEHU�����ZDV�LQWHQWLRQDOO\�
presented after the number (4) to cause the participant 
to pause and really think about the meaning of each 
QXPEHU��VHH�¿JXUH����

 » SECTION FOUR:  PERCEPTION OF OUTCOMES.  In 
WKH�IRXUWK�VHFWLRQ��SDUWLFLSDQWV�ZHUH�DVNHG�KRZ�
WKH\�EHOLHYHG��EDVHG�RQ�WKHLU�H[SHULHQFH�LQ�WKH�QHZ�
SRVW�FODVVURRP��WKDW�WKLV�³QHZ´�FODVVURRP¶V�OD\RXW�
FRQWULEXWHG�WR�WKHLU�����HQJDJHPHQW�LQ�FODVV������DELOLW\�
WR�DFKLHYH�D�KLJKHU�JUDGH��DQG�����PRWLYDWLRQ�WR�DWWHQG�
FODVV��)RU�WKLV�VHFWLRQ�RQO\��D�W\SLFDO�/LNHUW�VFDOH�ZDV�
used to evaluate the outcomes perceptions. Open-ended 
comments were solicited at the end of the AL-POE.
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ADMINISTR ATION

7KH�¿QDO�EHWD�WHVW�DGPLQLVWUDWLRQ�RI�WKH�$/�32(�FDPH�DIWHU�
a series of previous tests evaluating the instrument and its 
methodology. The links (student and educator) to the AL-
32(��KRVWHG�E\�WKH�RQOLQH�WRRO�4XDOWULFV��ZHUH�VHQW�WR�WKH�
established SES institutional contact. This institutional 
FRQWDFW�WKHQ�VHQW�WZR�H�PDLOV��RQH�WR�VWXGHQWV�DQG�RQH�
WR�HGXFDWRUV��HDFK�FRQWDLQLQJ�WKH�RQOLQH�OLQN�WR�WKH�$/�
32(��7KLV�SURFHVV�VXSSRUWHG�WKH�VHSDUDWLRQ�RI�LGHQWL¿DEOH�
connections between the researchers and the students. The 
administration of the AL-POE took place six to eight weeks 
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

SECTION ONE:  DEMOGR APHICS AND BASEL INE 
INFORMATION

6WXGHQW�UHVXOWV�DUH�IRU�Q� ������KRZHYHU��QRWH�WKDW�VDPSOH�
VL]HV�IRU�LQGLYLGXDO�YDULDEOHV�UDQJHG�IURP�Q� �����WR�Q� �����
due to missing values.

6WXGHQWV�FDPH�IURP�WKUHH�GL̆HUHQW�XQLYHUVLWLHV��$� ����
SHUFHQW��%� ����SHUFHQW��DQG�&� ����SHUFHQW���6WXGHQWV�ZHUH�LQ�
1RGH�&KDLUV�����SHUFHQW���/HDUQ/DE�����SHUFHQW���0HGLD�VFDSH�
FODVV�����SHUFHQW���DQG�D�FRPELQHG�0HGLD�VFDSH�/HDUQ/DE�

FODVVURRP�����SHUFHQW���DV�GHYHORSHG�E\�6WHHOFDVH��6WXGHQWV�
ZHUH�SULPDULO\�XQGHUJUDGXDWHV��IUHVKPDQ� ����SHUFHQW��
VRSKRPRUH� ����SHUFHQW��MXQLRU� ����SHUFHQW��VHQLRU� ����
SHUFHQW��PDVWHU¶V� ���SHUFHQW��DQG�XQNQRZQ�RU�QRW�DSSOLFDEOH�
 ���SHUFHQW���9HU\�IHZ�VWXGHQWV�LQGLFDWHG�WKDW�WKHLU�FXUUHQW�
class had only lecture (2 percent) or only student-to-student 
ZRUN����SHUFHQW���WKH�PDMRULW\�LQGLFDWHG�WKDW�WKH�LQVWUXFWLRQ�
received was an even mix of lecture and student-to-student 
ZRUN�����SHUFHQW���7KH�UHVW�RI�WKH�VWXGHQWV�VDPSOHG�LQGLFDWHG�
that the classroom instruction was between only lecture and 
an even mix (8 percent) or between an even mix and only 
student-to-student work (28 percent). All students indicated 
WKDW�WKH\�ZHUH�DW�OHDVW�VOLJKWO\�HQJDJHG�LQ�WKH�FRXUVH��DQG�
���SHUFHQW�LQGLFDWHG�WKDW�WKH\�ZHUH�PRGHUDWHO\�HQJDJHG�RU�
EHWWHU��VOLJKWO\�HQJDJHG� ���SHUFHQW��PRGHUDWHO\�HQJDJHG� ����
SHUFHQW��YHU\�HQJDJHG� ����SHUFHQW��DQG�H[WUHPHO\�HQJDJHG� �
���SHUFHQW��

SECTION T WO: LEARNING PR ACTICES 
AND SECTION THREE:  SOLUTIONS

RELIABIL IT Y/VALIDIT 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 
and solutions items separately. Each of these four conditions 
KDG����$/�32(�LWHPV��*LYHQ�WKDW�HDFK�LWHP�ZDV�PHDVXUHG�RQ�
DQ�RUGLQDO�VFDOH��SRO\FKRULF�FRUUHODWLRQ�EHWZHHQ�LWHPV�ZDV�
XVHG�LQ�WKH�DQDO\VLV�DV�VXJJHVWHG�E\�*DGHUPDQQ��*XKQ��DQG�
=XPER���������5HOLDELOLW\�ZDV�PHDVXUHG�XVLQJ�&URQEDFK¶V�

Figure 1 Partial Example of Section Two (Learning Practices) and the Two-Step Decision Model

Standard (OLD) Current (NEW)

The degree:

Not OK OK

20 1 43

Not OK OK

20 1 43

      of emphasis on collaborative work. T� T T T T T T T T T

      to which you were/are able to stay focused. T T T T T T T T T T

      of your active involvement in classroom activities. T T T T T T T T T T
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DOSKD�DQG�*XWWPDQ¶V�ODPEGD���XVLQJ�WKH�LWHPV�IRU�HDFK�RI�
WKH�IRXU�FRQGLWLRQV��7KH�UHVXOWLQJ�YDOXHV�ZHUH�Į� �������Ǌ�
 ������IRU�WKH�SUH�SUDFWLFHV�FRQGLWLRQ��Į� �������Ǌ� ������
IRU�WKH�SRVW�SUDFWLFHV�FRQGLWLRQ��Į� �������Ǌ� ������IRU�WKH�
SUH�VROXWLRQV�FRQGLWLRQ��DQG�Į� �������Ǌ� ������IRU�WKH�SRVW�
solutions condition. To make sure that no individual item 
\LHOGHG�UHVXOWV�LQFRQVLVWHQW�IURP�WKH�RWKHU�LWHPV��D�KROG�RQH�
out analysis was also done which found that for none of the 
LWHPV�GLG�WKDW�LWHP¶V�GHOHWLRQ�OHDG�WR�D�ODUJH�FKDQJH�LQ�RYHUDOO�
reliability. This indicated a high degree of internal item 
consistency for each of the four conditions.

&RQVWUXFW�YDOLGLW\�ZDV�DVVHVVHG�WKURXJK�H[SORUDWRU\�IDFWRU�
DQDO\VLV��()$��DQG�LQGLYLGXDO�LWHP�DQDO\VLV�RQ�WKH�SRO\FKRULF�
FRUUHODWLRQ�PDWUL[��7KH�()$�ZDV�GRQH�WR�VHH�LI�WKH����LWHPV�
in each condition mapped to one underlying construct and if 
the loadings of the individual items were close in magnitude 
to one another with none close to zero. The results of each 
RI�WKH�IRXU�VHFWLRQV¶�VFUHH�SORWV�JDYH�VWURQJ�HYLGHQFH�WKDW�
WKHUH�ZDV�RQH�XQGHUO\LQJ�IDFWRU��DQG�DOO�RI�WKH�ORDGLQJV�ZHUH�
JUHDWHU�WKDQ�����IRU�WKH�LQGLYLGXDO�LWHPV��7KHVH�UHVXOWV�JDYH�
support for creating composite variables for each condition: 
����D�SUH�SUDFWLFHV�FRPSRVLWH�YDULDEOH������D�SRVW�SUDFWLFHV�
FRPSRVLWH�YDULDEOH������D�SUH�VROXWLRQV�FRPSRVLWH�YDULDEOH��
and (4) a post-solutions composite variable. The composite 
variables were formed by summing the individual responses 
IRU�WKH����LWHPV�LQ�HDFK�FRQGLWLRQ�WR�FUHDWH�D�VFDOH�ZLWK�D�
minimum value of zero and a maximum value of 48. Item 
analysis indicated that the degree of correlation between each 

individual item response in a condition and the composite 
VFRUH�IRU�WKDW�FRQGLWLRQ�ZDV�JUHDWHU�WKDQ�����

A measurement or survey instrument is said to have 
convergent validity if outcomes from the instrument correlate 
with other measures that are thought to measure the 
same or similar constructs. An instrument is said to have 
discriminant validity if it does not correlate with measures 
that are thought to measure unrelated constructs. If the 
FRPSRVLWH�VFRUH�LV�D�YDOLG�PHDVXUH�RI�HQJDJHPHQW��WKHQ�LW�
ZRXOG�EH�H[SHFWHG�WKDW�����WKH�FRPSRVLWH�VFRUH�IRU�WKH�QHZ�
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 
correlated with the responses in the perception of outcomes 
VHFWLRQ��7KXV��WKH�FRUUHODWLRQ�EHWZHHQ�WKH�FRPSRVLWH�
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 
RI�RXWFRPHV�VHFWLRQ��WKXV�SURYLGLQJ�HYLGHQFH�RI�FRQYHUJHQW�
validity. The pre-practices and pre-solutions composite scores 
KDG�QRQ�VLJQL¿FDQW�RU�YHU\�VPDOO�QHJDWLYH�FRUUHODWLRQ�ZLWK�
WKH�WKUHH�LWHPV�LQ�WKH�SHUFHSWLRQ�RI�RXWFRPHV�VHFWLRQ��WKXV�
SURYLGLQJ�HYLGHQFH�RI�GLVFULPLQDQW�YDOLGLW\��VHH�¿JXUH����

)XUWKHU�HYLGHQFH�RI�GLVFULPLQDQW�DQG�FRQYHUJHQW�YDOLGLW\�ZDV�
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

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

Correlation with Composite Score 
(*p < 0.05, ***p < 0.001)

Post-
practices

Post-
solutions

Pre-
practices

Pre-
solutions

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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�U� ��������S� ������IRU�SUH�SUDFWLFHV��U� �������S����������IRU�
SRVW�SUDFWLFHV��U� ��������S� ������IRU�SUH�VROXWLRQV��DQG�U� �
������S����������IRU�SRVW�VROXWLRQV��

STUDENT DIFFERENCES IN COMPOSITE SCORES

0XOWLYDULDWH�DQDO\VLV�RI�YDULDQFH�ZDV�XVHG�WR�WHVW�IRU�DQ\�
GL̆HUHQFHV�LQ�PHDQ�FRPSRVLWH�VFRUHV�IRU�DQ\�RI�WKH�IRXU�
FRQGLWLRQV�EHWZHHQ�GL̆HUHQW�XQLYHUVLWLHV��HGXFDWLRQ�OHYHOV��
RYHUDOO�YLHZ�RI�FODVVURRP�LQVWUXFWLRQ��RU�6(6�VROXWLRQ��QRGH��
PHGLD�VFDSH���1R�VWDWLVWLFDOO\�VLJQL¿FDQW�GL̆HUHQFHV�ZHUH�
found between the group means for the four composite 
PHDVXUHV�XVLQJ�3LOODL¶V�WUDFH�VWDWLVWLF��)�������� �������S�
 �������)��������� �������S� ��������)��������� �������S� �
�������DQG�)��������� �������S� ������IRU�SUH�SUDFWLFHV��SRVW�
SUDFWLFHV��SUH�VROXWLRQV��DQG�SRVW�VROXWLRQV�UHVSHFWLYHO\��
Although the overall test was very close to statistically 
VLJQL¿FDQW�IRU�WKH�RYHUDOO�YLHZ�RI�FODVVURRP�LQVWUXFWLRQ��
none of the tests for the individual measures were close to 
VWDWLVWLFDOO\�VLJQL¿FDQW��7KXV��WKHUH�ZDV�QR�HYLGHQFH�WKDW�
the average practices and solutions scores varied based on 
WKH�LQVWLWXWLRQ��HGXFDWLRQ�OHYHO��SHUFHSWLRQ�RI�FODVVURRP�
LQVWUXFWLRQ��RU�6(6�VROXWLRQ�

7KH�¿UVW�PDMRU�¿QGLQJ�ZDV�WKDW�WKH�QHZ�SRVW�FODVVURRP��
XVLQJ�6(6�SURGXFWV��provided adequate or better engagement 
and support of classroom practices for the majority of 
VWXGHQWV��$V�LV�LOOXVWUDWHG�LQ�¿JXUH����LQGLYLGXDO�LWHPV�LQ�WKH�
new/post classroom were rated as adequate or better by over 
���SHUFHQW�RI�VWXGHQWV��,Q�FRQWUDVW��LQGLYLGXDO�LWHPV�ZHUH�
rated as adequate or better in the old/pre environment by a 
PXFK�VPDOOHU�SHUFHQWDJH�RI�VWXGHQWV��VHH�¿JXUH����

The new/post classroom, using SES products, 
provided adequate or better engagement and 

support of classroom practices for the majority  
of students.

$OVR�LOOXVWUDWHG�LQ�¿JXUH���LV�WKH�VHFRQG�PDMRU�¿QGLQJ��WKDW�
the majority of students rated the new/post classroom higher 
or better than the old/pre classroom on each of the factors. 

)XUWKHUPRUH��LQ�ERWK�WKH�OHDUQLQJ�SUDFWLFHV�DQG�VROXWLRQV�
VHFWLRQV�WKH�GL̆HUHQFHV�IRU�all of the items between the old/
pre and the new/post classrooms were highly statistically 
VLJQL¿FDQW��DOO�S�YDOXHV�����������XVLQJ�%RQIHUURQL�DGMXVWHG�
Wilcoxen signed rank tests. This indicated improvement 
RQ�DOO����LGHQWL¿HG�HQJDJHPHQW�IDFWRUV�LQ�WKH�QHZ�SRVW�
classroom for both the learning practices and solutions 
sections.

7KH�WKLUG�SURPLQHQW�¿QGLQJ�ZDV�D�VWDWLVWLFDOO\�VLJQL¿FDQW�
GL̆HUHQFH�LQ�WKH�PHDQ�OHDUQLQJ�SUDFWLFHV�FRPSRVLWH�VFRUH�
and the mean solutions composite score between the old/
pre and new/post classrooms. The mean rose in the practices 
VHFWLRQ�IURP�������ROG�SUH��WR�������QHZ�SRVW��RQ�D�VFDOH�RI���
WR�����DOPRVW�GRXEOLQJ��SDLUHG�W������ �������S������������,W�
URVH�LQ�WKH�VROXWLRQV�VHFWLRQ�IURP�������ROG�SUH��WR�������QHZ�
SRVW���SDLUHG�W������ �������S������������DJDLQ�DOPRVW�GRXEOLQJ�
�VHH�¿JXUH�����This shows overall mean improvement in the 
learning practices that support engagement and overall 
mean improvement in the solutions that support engagement 
between the old/pre and the new/post classroom conditions.

7KH�IRXUWK�PDMRU�¿QGLQJ��LQ�WKH�SHUFHSWLRQ�RI�RXWFRPHV�
VHFWLRQ��ZDV�WKDW�VWXGHQWV�LQGLFDWHG�WKDW�³GXH�WR�WKHLU�
H[SHULHQFH�LQ�WKH�QHZ�SRVW�FODVVURRP��>WKH\@�EHOLHYHG�WKH�
new/post classroom layout contributed to” a moderate to 
H[FHSWLRQDO�LQFUHDVH�LQ�WKHLU�HQJDJHPHQW�LQ�FODVV��������
SHUFHQW���DELOLW\�WR�DFKLHYH�D�KLJKHU�JUDGH��������SHUFHQW���DQG�
increase in motivation to attend class (78.04 percent) (see 
¿JXUH����

EDUCATOR RESULTS

As this was a beta test involving only three higher education 
LQVWLWXWLRQV��WKHUH�ZHUH�QRW�HQRXJK�HGXFDWRUV��Q� �����
participating in the AL-POE to carry out a reliability analysis 
RQ�WKH�HGXFDWRU�GDWD��+RZHYHU��DQ�DQDO\VLV�ZDV�GRQH�WR�ORRN�
IRU�GL̆HUHQFHV�EHWZHHQ�WKH�ROG�SUH�DQG�QHZ�SRVW�FRQGLWLRQV�
in the individual item and overall scores. Statistically 
VLJQL¿FDQW�GL̆HUHQFHV�ZHUH�REVHUYHG�XVLQJ�%RQIHUURQL�
DGMXVWHG�:LOFR[HQ�VLJQ�UDQN�WHVWV�IRU�VL[�RI�WKH����SUDFWLFHV�
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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)

New Classroom 
(n = 124)

% New 
Rated 
Higher

Difference 
(New-Old)

Factor Adequate Exceptional Adequate Exceptional 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

Solutions

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

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

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

LWHPV��FROODERUDWLRQ��S� ����������DFWLYH�LQYROYHPHQW��S�
 ����������RSSRUWXQLW\�WR�HQJDJH��S� ����������UHSHDWHG�
H[SRVXUH�WR�PDWHULDO�WKURXJK�PXOWLSOH�PHDQV��S� ����������
DELOLW\�WR�HQJDJH�ZD\V�RI�OHDUQLQJ�EHVW��S� ����������DQG�
SK\VLFDO�PRYHPHQW��S� ����������6WDWLVWLFDOO\�VLJQL¿FDQW�
GL̆HUHQFHV�ZHUH�IRXQG�IRU�HLJKW�RI�WKH����VROXWLRQV�LWHPV���
FROODERUDWLRQ��S� ����������DFWLYH�LQYROYHPHQW��S� ���������
RSSRUWXQLW\�WR�HQJDJH��S� ����������UHSHDWHG�H[SRVXUH�WR�
PDWHULDO�WKURXJK�PXOWLSOH�PHDQV��S� ����������LQ�FODVV�
IHHGEDFN��S� ���������UHDO�OLIH�VFHQDULRV��S� ���������DELOLW\�
WR�HQJDJH�ZD\V�RI�OHDUQLQJ�EHVW��S� ����������DQG�SK\VLFDO�
PRYHPHQW��S� �����������$OO�REVHUYHG�GL̆HUHQFHV�ZHUH�LQ�
the direction of higher ratings for the new/post classroom. 
)XUWKHUPRUH��RYHUDOO�WKH�PHDQ�URVH�LQ�WKH�SUDFWLFHV�VHFWLRQ�
IURP�������ROG�SUH��WR�������QHZ�SRVW���SDLUHG�W����� ������S� �
���������DQG�LW�URVH�LQ�WKH�VROXWLRQV�VHFWLRQ�IURP�������ROG�
SUH��WR�������QHZ�SRVW���SDLUHG�W����� ������S������������VHH�
¿JXUH����

(YHQ�JLYHQ�WKH�VPDOO�QXPEHU�RI�HGXFDWRUV�ZKR�SDUWLFLSDWHG��
there were indications of improved active learning practices 
and impact of solutions between old/pre and new/post 
FODVVURRPV�WKDW�WUDFNHG�LQ�WKH�VDPH�GLUHFWLRQ�DV�WKH�VWXGHQWV¶�
responses. This change occurred even though these educators 
were not provided with any professional development in the 
area of active learning.

LIMITATIONS AND POTENTIAL IMPROVEMENTS

$V�ZLWK�DQ\�UHVHDUFK�VWXG\��WKHUH�ZHUH�OLPLWDWLRQV�LQ�WKH�
administration and instrument. Due to the manner in 
ZKLFK�WKH�$/�32(�ZDV�DGPLQLVWHUHG��RQH�OLPLWDWLRQ�ZDV�
the inability to know which students were in the same 
FODVVURRP��*LYHQ�WKLV��WKH�FRUUHODWLRQ�EHWZHHQ�VWXGHQWV�LQ�
WKH�VDPH�FODVVURRP�FRXOG�QRW�EH�SURSHUO\�DFFRXQWHG�IRU��DQG�
this might have resulted in some slight overestimation of 
S�YDOXHV��+RZHYHU��JLYHQ�WKH�PDJQLWXGH�RI�WKH�GL̆HUHQFHV��LW�
would not be expected that this limitation would result in a 
FKDQJH�LQ�FRQFOXVLRQV��)XWXUH�ZRUN�ZLOO�WDNH�LQWR�DFFRXQW�WKH�
hierarchical structure of the data.
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An additional limitation of the instrument involved the 
potential for bias based on the use of color and position 
LQ�WKH�SUHVHQWDWLRQ�RI�WKH�$/�32(�LWHPV��)LUVW��WKH�VFDOH�
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 
LQGLFDWHG�127�2.�DQG�ROG��+RZHYHU��WKLV�FRORU�FRGLQJ�ZDV�
RQO\�XVHG�IRU�WKH�¿UVW�ER[�RI�WKH�2.�²�127�2.�VFDOH�DQG�QRW�
on the rest of the scale. This was edited for the next round of 
DGPLQLVWUDWLRQ��6HFRQG��ZKLOH�SRVLWLRQLQJ�WKH�ROG�DQG�QHZ�
sections of the evaluation side-by-side aided in comparing the 
WZR��UDWLQJ�WKH�ROG�FODVVURRP�EHIRUH�WKH�QHZ�FODVVURRP�PD\�
have introduced some bias in the new/post classroom ratings 
�VHH�¿JXUH����

It is also recognized that by using an AL-POE instrument to 
understand the relationship between student engagement 
and the environment only a limited perspective on this 
relationship is captured. To capture a full understanding 
of how student engagement is impacted by the built 
HQYLURQPHQW��IXUWKHU�UHVHDUFK�HPSOR\LQJ�D�JUHDWHU�GLYHUVLW\�
of data collection methods is needed.

IMPLICATIONS

7KH�UHVXOWV�RI�WKLV�VWXG\�KDYH�VRPH�VLJQL¿FDQW�LPSOLFDWLRQV�
IRU�HGXFDWLRQDO�LQVWLWXWLRQV��WKH�DUFKLWHFWXUDO�DQG�GHVLJQ�
FRPPXQLWLHV��6WHHOFDVH�(GXFDWLRQ�6ROXWLRQV�DV�D�UHVHDUFK�
HQWLW\��DQG�HQYLURQPHQWDO�DQG�HGXFDWLRQDO�UHVHDUFKHUV�

 » IMPLICATION ONE:  THE STUDY DEMONSTR ATES 

THE IMPACT OF INSTITUTIONAL INVESTMENTS 

AND NEW EVIDENCE-BASED, “FORMAL” LEARNING 

ENVIRONMENT DESIGNS.  Educational institutions 
can be more assured that potential investments made 
in solutions intentionally designed to support active 
OHDUQLQJ�ZLOO�FUHDWH�PRUH�H̆HFWLYH�FODVVURRPV�DQG�D�
KLJKHU�OLNHOLKRRG�RI�VWXGHQW�HQJDJHPHQW��)XUWKHUPRUH��
although it is highly desirable to provide training 
and professional development to educators on active 

OHDUQLQJ�LQVWUXFWLRQDO�SUDFWLFHV��LW�ZRXOG�DSSHDU�WKDW�
these SES solutions encouraged or enabled educators 
to practice more active learning methods even without 
professional development or training. The architectural 
DQG�GHVLJQ�FRPPXQLWLHV�FDQ�IHHO�PRUH�FRQ¿GHQW�
WKDW�UHVHDUFK�VXSSRUWHG��LQWHQWLRQDOO\�GHVLJQHG�
solutions impact student engagement. The results show 
VWDWLVWLFDOO\�VLJQL¿FDQW�GL̆HUHQFHV�RQ�DOO����IDFWRUV��
LOOXVWUDWLQJ�WKDW�D�UHODWLRQVKLS�H[LVWV�EHWZHHQ�6(6¶V�
evidence-based solutions and student engagement 
OHYHOV��7KLV�HYLGHQFH�DOORZV�IRU�PRUH�FRQ¿GHQW�
predictions that these results can be replicated in future 
classroom projects.

 » IMPLICATION T WO: THE STUDY SHOWS THAT 

RIGOROUS RESEARCH METHODS EMBEDDED IN 

THE DESIGN OF PRODUCT(S)  AND CONTEX TUAL 

SOLUTIONS RESULT IN MEASUR ABLE IMPROVEMENTS . 
SES continues a rigorous research practice and embeds 
its research insights into the development of product(s) 
and application solutions. The VWDWLVWLFDOO\�VLJQL¿FDQW�
(p < 0.05) ratings increases demonstrated that this 
research protocol is critical. These new solutions were 
positively associated with student engagement and 
active learning practices.

 » IMPLICATION THREE:  THE STUDY PROVIDES ANOTHER 

EX AMPLE OF HOW THE ENVIRONMENT IMPACTS 

BEHAVIOR .  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 
WKH�IRUPDO�OHDUQLQJ�SODFH��WKH�FODVVURRP��WKDW�FDQ�DOVR�
be used in a variety of formal learning places at the 
higher education level. This study adds to the body 
of knowledge relative to how the formal learning 
space can impact student engagement behaviors. 
Existing research indicates that environments impact 
EHKDYLRUV��6FRWW�:HEEHU��������DQG�WKLV�IRFXVHG�VWXG\�
VKRZV�D�PRUH�VSHFL¿F�UHODWLRQVKLS�EHWZHHQ�WKH�EXLOW�
HQYLURQPHQW�DQG�VWXGHQW�HQJDJHPHQW��)XUWKHU�UHVHDUFK�
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ZLOO�EXLOG�XSRQ�WKHVH�¿QGLQJV�WR�PRUH�IXOO\�XQGHUVWDQG�
the relationship between engagement and the learning 
environment.

These SES solutions encouraged or enabled 
educators to practice more active learning methods 
even without professional development or training.

CONCLUSION

An Active Learning Post-Occupancy Evaluation (AL-POE) 
tool was developed that synthesized student engagement 
factors from multiple research studies. A pre/post evaluation 
methodology was incorporated to connect an old/pre 
situation with a new/post situation using a two-step decision 
model process. Three institutions participated in this 
¿QDO�EHWD�WHVW��ZKLFK�LQYROYHG�����VWXGHQWV�DQG����IDFXOW\�
PHPEHUV��6WDWLVWLFDOO\�VLJQL¿FDQW�LPSURYHPHQWV�LQ�VWXGHQW�
engagement between the old/pre classroom and the new/
SRVW�FODVVURRP�ZHUH�IRXQG�IRU�DOO����IDFWRUV��ZLWK�UHOLDELOLW\�
DQG�YDOLGLW\�HYLGHQW�LQ�WKH�LQVWUXPHQW��7KHVH�¿QGLQJV�EHJLQ�
to demonstrate that a relational comparison can be made 
that describes the impact of the formal learning environment 
on student engagement. The study has positive implications 
IRU�KLJKHU�HGXFDWLRQ�LQVWLWXWLRQ�GHFLVLRQ�PDNHUV��PHPEHUV�
RI�WKH�DUFKLWHFWXUDO�DQG�GHVLJQ�FRPPXQLWLHV��HGXFDWRUV��
DQG�VWXGHQWV��)XUWKHU�UHVHDUFK�ZLOO�R̆HU�D�PRUH�FRPSOHWH�
understanding on how the active learning environment 
impacts student engagement and outcomes.
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