r ﬁusm ANNUAL

o T L CONFERENCE &
CHARGED UP  gryeresnm

FOR THE NEXT 125
M Hecrs T

~ GASEE Paper ID #26853

A Survey of Undergraduate Students Utilizing an Interdisciplinary Labora-
tory Building

Dr. Darby Lantz Holtzhower, Oklahoma State University

Lantz Holtzhower is currently an Assistant Professor serving the Construction Engineering Technology
department within the College of Engineering, Architecture, and Technology at the Oklahoma State Uni-
versity in Stillwater, Oklahoma. He completed his Ph.D. in Construction Management at the M.E. Rinker,
St. School of Building Construction in Gainesville, Florida at the University of Florida. His research
interests include water conservation, rainwater harvesting, stormwater recycling, and overall sustainable
water use within buildings. The current focus of his research is the implementation effects of low im-
pact developments, net-zero schools and residences, and constructed wetlands into the built environment.
He holds a Master’s degree in Building Construction and a Bachelor’s degree in Architecture, both from
the University of Florida. Dr. Holtzhower has 9 years of professional construction experience including
commercial construction management, electrical contracting and management with a fire protection con-
tractor. The wide variety of projects includes a flagship institutional project, several municipal projects,
K12 projects, office buildings, residential amenities and agricultural storage warehouses. He is a licensed
Certified Building Contractor in the State of Florida and a member of the USGBC of Oklahoma.

Dr. Rachel Mosier P.E., Oklahoma State University

Dr. Rachel Mosier is an Assistant Professor at Oklahoma State University. Her research interest is the cost
of sustainable construction and sustainable infrastructure. Other research interests include technology in
the classroom.

(©American Society for Engineering Education, 2019



“A survey of undergraduate students utilizing aeidisciplinary
laboratory building”

Abstract

Universities with graduate programs typically foausgraduate research assistants seeking
master’s and doctoral degrees. However, this foansoverlook students early in their college
careers. As an introduction to research, the Gelt# Engineering, Architecture and
Technology devoted particular resources to unddugie research and education. By creating
an interdisciplinary laboratory environment whettedents can experience research first hand in
their first few years in college, undergraduates @avelop interests for research, regardless of
their chosen engineering field.

Although the interdisciplinary concept was promod¢the Dean level, the coursework is
implemented at the faculty level. Faculty was emagad to provide training videos on all of the
equipment, so students can train on their own trat@er than being constrained by a traditional
lab and lecture framework. This allows studentstéot learning about research before taking
courses on the subjects, freeing up their tim@to$ on multi-disciplinary problems.

This paper describes student participation in &lbeaind faculty use of the lab. Further the
opportunities for interdisciplinary learning havedn identified. As the laboratories available
continue to come online in this new building, tisetwlness and applicability of the
interdisciplinary building will be revealed. A sty was conducted of current students to better
understand their perceptions of the multi-functiacility. In addition to the survey questions
about the building itself, several questions airteednderstand the student’s individual
perceptions as it pertains to inclusivity and sgeda learning with interdisciplinary measures.
The results of the study indicate that studentaatanecessarily feel cohorts of similar majors
and personalities is a deterrent in learning outsm

Introduction

A newly constructed undergraduate research labgratas completed in 2018 at Oklahoma
State University for the College of Engineering @itecture and Technology (CEAT). Although
the building was funded by CEAT, the intent wag theerdisciplinary work would be

performed in this lab. Students from the CollegeBusiness and Arts and Sciences are
encouraged to utilize the space to participataterdisciplinary research. The new lab spaces
were to replace existing older spaces, many of hvivere in outdated buildings which were due
to be demolished. Materials labs which were presiypdiscipline specific were now combined,
so all majors would be able to perform the exastesaxperiments using brand new equipment.

As part of the building design and prior to constian, many disciplines were invited to give
feedback on needs and think about how the lab dmeila multi-functional space. Concurrently
with the standard design practices, faculty paréited in the laboratory design functionality of
the building. Faculty met to determine how differerajors could share spaces, equipment and
lab exercises to the betterment of the collegeaiety of positive and negative factors were
identified. Some of the potential solutions to tdrades have not been implemented as of yet.



Although the administration and faculty were workio provide new spaces and equipment,
students were not a part of the process. Initediiiack from students indicated a preference to
the old spaces, even if there were significantasgo overcome. The focus of this research is on
the student perceptions of the new lab, specifichthey believe it encourages interdisciplinary
study.

Many major departments pride themselves as beparate and unique from other programs
within a given university or as compared to outsideversity programs. This instills a sense of
pride in the program but can be exclusive andsglifio that point, exclusivity can result in a
sense of community in a cohort, like with degreecdr living-learning communities (Goldman
2012, Spanierman et al. 2013 and Wawrzynski ansupeanger 2010). Living-learning
communities use the traditional dormitory styleuwamsity living and allow students to self-
segregate on a basis of major area of study. Hilisyao easily identify others with similar
interests increased the sense of community foestisd Spanierman et al. 2013). Learning
communities include students scheduled in at kasbf the same courses, both academic and
social activities which are often facilitated bygtisty (Goldman 2012). Using the example of a
living-learning community, belonging to a cohortynaovide a sense of belonging. Therefore,
to pair with the interdisciplinarity question, aesgtion of inclusivity was posed.

Some research has been performed on interdisaiplarairses in engineering. The research
focuses on pedagogy and course design over thergtpdrception of the interdisciplinary
nature of the course (Johnson et al. 1995, Schiaalb 999, and Sharma, A. 2009). Similarly,
inclusion is not a focus of most interdisciplinatygineering education research. However,
diversity and inclusion are a separate focus inregging education (Klotz et al. 2014 and Foor
et al. 2007). As indicated in the literature, thare gaps in diversity and inclusion which are
systemic. When the existing faculty at an institatare all white males, it can be difficult for
students to see themselves in the same role (Cletibin 2005 and Foor et al. 2007).

Based on no known study of inclusion and divensityen combined with interdisciplinary
studies, a survey was created. The survey sealet@¢omine if student perception of a shared
space with other major fields of student was mootusive. Further, the survey seeks to identify
whether students feel more included when in a smghoup which is defined as their major
cohort. An interesting juxtaposition is the needifderdisciplinary work especially for students
who will work professionally in teams, while alsooeuraging a cohort which can result in
higher grades, increased course completion andugtiath retention rates (Goldman 2012).

For students in architecture, construction ancagegngineering careers, professional
interdisciplinary teamwork is a must. Studies hbgen performed on student learning styles in
these various building career paths which inditad these students may be more sensing than
intuitive (Mosier et al. 2017 and Felder and Sikaan 1988). In a similar study, Visual and
Kinesthetic learning styles were preferred by alasinpopulation (Nelson and Lawson 2013).

Methodology



A simple survey was written to collect informatifstom undergraduate students within the
college. Initially, it was intended that the tatept population would be only those that have had
structured lab courses within the new building, dwe to the nature of discussion above
surrounding inclusion, the authors felt it apprapgito cast the net wider. Therefore, the survey
shown below was given to six undergraduate cowrsetaining over three hundred students
total. These courses ranged from freshman levetmior capstone design classes.

Question

1 | Have you ever been in the Endeavor laboratorgiog? Yes| No

2 | Have you had structured lab classes in the Erml@av Yes| No

3 | Have you had major specific lab classes in dbddings? Yes| Ng@

4 | Does your program/ department have its’ own laitding? Yes| No

5 | If yes, do you feel included in your program/ @gment lab building?| Yes Np

6 | In general, do you feel isolated from other shislén you Major? Yes No

7 | In general, do you feel isolated from other shislén your College? Yes ND

8 | Do you feel the Endeavor, (an interdisciplinadydratory building) Yes | No| N/A
helps with inclusion?

9 | Have you participated in interdisciplinary pragisa courses Yes Np

10| Do you feel the interdisciplinary courses increl@sening? Yes, Na N/A

The questions were intended to be completed inglessitting, in less than five minutes. The
first two questions were intended to frame the etiid thinking around the new undergraduate
laboratory building. It is defined as an interdioary lab as it services multiple majors and
programs with the college. The next two questiwagse to establish if the student has other lab
courses and a place that the department or proigrarnich these courses are taken typically
conducts laboratory classes. The next two questioncerning isolation are meant to address
the notion of silos within academic circles, andettter or not the student views this as a
negative characteristic. The use of the word asoh’ is intentional, as students should
immediately attach this with a negative connotatitfithe student feels silos and separation
from other programs or majors is a negative attepii may surface as a ‘Yes’ response. A
negative response may suggest pride and identéycertain location of single program as a
positive characteristic. The next question speally ties the Endeavor laboratory to the idea of
inclusion and increased learning with interdiscigtiy collegiality.

The surveys also include three additional demodcagplrestions to categorize the results further.
The first asks the students’ major, to identifyigas programs and majors in the college. The
other two identify the students’ gender and raEhis is not for identification purposes, only for
further exploration in future studies.

Results

In total, 219 responses were collected. The overgponses to the questions are shown below
in Figure 1.1 coincide with the questions in tHadéaabove. 74% of the respondents indicated
they have been inside the Endeavor laboratory imgJdut 75% stated they have not had
structured lab classes in the building. This ie ttuthe many open houses and marketing events



put on by the college to encourage the familiairaof the building. It is also a 24 hour
building that is inviting to study groups, so pgstea&ome of these visitors to the building have
utilized these spaces. The building itself is alsed as a teaching tool, housing individual
impromptu tours in architecture and constructiasses to view the materials. See picture 1.1.
Although it is difficult to pinpoint the reason feisiting the building, it is clear from the data
that more students have visited the building infaliyg perhaps inquisitively.

Picture 1.1
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Figure 1.1

Of the 219 respondents, 157 have had major spdaifaratory classes in other buildings, and
152 of them state that the major has its own sp#ds.not prudent to assume these are the same
152 students that have already taken a class vidth, dowever it is highly likely this is the case.
Furthermore, question 5 indicates that only 29@adpnts selected N/A as a response, meaning
their department does not have its own space. @dngpquestions 4 and 5 in figures 1.2 and

1.3 shows that 130 students out of 152 with a deyeantal laboratory space feel included in the
building.



4. Does your program/department have
its’ own lab building?

= Yes ®No

Figure 1.2

5. If yes, do you feel included in your
program/department lab building?

mYes mNo =N/A

Figure 1.3

Questions 6 and 7 concentrated on the specificmodjine student and the college overall. 84%
of the respondents indicated they do not feel isdl&rom other students in their major.
Similarly, 64% stated they do not feel isolatedrirothers in the college. The 20% drop is to be
expected, as the classes surveyed were largelgimgke division that do not take any classes
with other divisions within the college. The maogtiguing result is the response to question 8.
Figure 1.4 shows only a minority of the respondées that the new interdisciplinary building
helps with inclusion. To the contrary, only 16%rgght state that it does not. Many chose not
to answer by selecting n/a, or have not had anrbypity to experience inclusion with others
outside of their radius. Question 9 indicates tadt of the students have not participated in
interdisciplinary courses. Similar to questiorg8estion 10 is represented in figure 1.5 and is
nearly identical, with only 15% stating that intisplinary courses do not increase learning.



8. Do you feel the Endeavor, (an
interdisciplinary laboratory building)
helps with inclusion?

/\

=Yes mNo =N/A

Figure 1.4

10. Do you feel the interdisciplinary
courses increase learning?

/\

=Yes mNo =N/A

Figure 1.5
Discussion and Conclusion:

The new Endeavor laboratory building was desigmeticnstructed with collegial
interdisciplinary practices at the core of the pamgmatic focus. Faculty from across the college
were involved in the initial design charrettes &etmine how spaces would be used. When
considering appropriate coursework for an inteigistary space, engineering and engineering
technology programs investigated potential overlapgsurriculum. These courses have been
taught with separate labs in the past as techndtmgyses more on application.

Further it was a requirement to think of the spaxeshared without traditional classroom space
or time schedules. One classroom for pre-lab vmakbeen provided per story in the three-story
building. The different course focuses are evidenie lack of classroom or pre-lab space.
While engineering courses rely on the labs solefyekperiments, technology students may
perform other functions in the during the lab péridnother difference is that technology



faculty typically attend the labs, where enginegtabs may be taught exclusively by graduate
students.

The proposed non-traditional time scheduling isgeitilized most effectively in a senior
interdisciplinary design course which is offerechaselective across the college. This course is
taught without a set schedule allowing the studentseet at the lab after traditional
experimental lab courses are finished for the dEyis senior design course was completed with
students that did not participate in this survlgreéfore further discussion regarding this
utilization of the building is unnecessary at tmsment.

Because there are three distinct divisions withendollege, there are contrary views as to which
division benefitted the most. This brief studytgated responses from 219 undergraduate
students, 161 of which have at least visited thiling. While largely speculation at this
juncture after only a single semester, the datavghat the majority of the undergraduate
students do not feel isolation from other studantdifferent majors as a hindrance to their
education. The data indicates that separate hg#diclassrooms or labs may help form cohorts
which is indicated to help with college successtigh retention and grades (Spanierman et al.
2013). Itis important to note that less than T%espondents were not Engineering Technology
majors. There were no respondents in Architeauiengineering.

For future studies, the demographics will be useddss-reference the major, gender and race
with inclusion. Engineering and engineering tecbgglare still lack minority role models
(Chubin et al. 2005 and Foor et al. 2007). It ipamant to determine if cohorts or
interdisciplinary learning affect minority student®f the 219 students that responded, 75% self-
identify as Caucasian, and 93% are Male. While dlifficult to correlate student perceptions of
inclusion from this limited study, there are seVeraual clues that were noticed by the authors
that strongly suggests students do not considesrtgHearning communities or so-called silos

to be a negative impact on learning. In fact, nststlents form informal support groups using
social media to increase success in courses. cbhisl be another area of continued research.

In conclusion, there are several variables to ohelun order to properly address the terms
inclusivity and isolation of learning. Race, gendeajor, socio-economic status, and
personality are all traits that contribute to sdéntification of the student population. Geneyall
the students will self-select their communitiesdabsn perceptions of success of their peers, not
necessarily perceived success from academics.reBaéis of this study indicate there is most
definitely a gap in the literature concerning studgerceptions of inclusion and diversity as it
relates to learning. This study sets the tabledmtinued work within the framework
established.
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