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A pilot implementation of an experimental interdisciplinary course on climate solutions was 
undertaken at San José State University in the fall semester of 2008. The course, co-taught by 
seven faculty members from six colleges, was approved for a general education requirement and 
was open to upperclass students campus-wide. A course with such a breadth of topics and range of 
student backgrounds was the first of its kind here. The lessons learned from the pilot effort were 
assessed from student, faculty, and administrative perspectives. The educational benefits to 
students from the interdisciplinary format were found to be substantial, in addition to faculty 
development. However, challenges associated with team-teaching were also encountered and must 
be overcome for the long-term viability of the course. The experimental course was approved as a 
permanent course starting in the fall semester of 2009 based on the pilot effort, and plays a role in 
the College of Engineering’s recent initiatives in sustainability in addition to campus-wide general 
education. 

Keywords: team-taught course; project-based learning; multidisciplinary instruction; interdisci
plinary instruction 

1. MOTIVATION AND BACKGROUND 

THE PRESENT NEED for multidisciplinary 
education for engineers is evident. Sheppard et 
al. write that ‘technical and non-technical issues 
are inextricably and increasingly linked’ [1] in 
today’s world. Berezin [2] describes the proper 
balance between technical training and a general 
background in social human knowledge as being 
the key to avoiding fragmented knowledge in 
poorly interacting specialties. Borrego and News-
wander [3] state that by ‘understanding the under
lying differences [in viewpoints] and how these 
can expand possibilities for research, would-be 
collaborators can learn lessons invaluable to coop
eration, communication, and ultimate understand
ing.’ Furthermore, there is evidence to suggest that 
graduates from professional schools have little idea 
about the ethical issues they might face in their 
professional lives beyond a crude appreciation of 
their profession’s codes of conduct, combined with 
a mixture of ethical relativism and moral intuition. 
‘Technical virtuosity’, notes a recently published 
study of Stanford Engineering students, ‘coexists 
with a widespread lack of specific knowledge of 

* Accepted 10 November 2009. 

what is involved in being an ethically and socially 
responsible engineering professional’ [4]. 
There is a growing body of work describing 

cross-disciplinary courses in engineering educa
tion. Recent efforts to combine engineering and 
non-technical disciplines include collaborations 
with humanities and social science; engineering 
and applied science [5]; design and communication 
[6]; engineering and entrepreneurship [7, 8]; as well 
as engineering, business, art, and writing [9]. 
Multiple efforts to combine multiple engineering 
disciplines in project-based courses exist, such as 
architecture, engineering, and construction [10]; 
civil, mechanical and electrical engineering [11]; 
and electrical engineering and various other engin
eering disciplines [12]. Multidisciplinary engineer
ing projects are well-suited for capstone courses 
[13, 14], as well as integrated design courses 
throughout the four-year engineering curriculum 
[15]. In several of these papers, support from their 
academic institutions and the quality of student 
mentoring were cited as keys to successful imple
mentation of these courses. Obstacles to successful 
implementation of multidisciplinary education 
include fragmentation of disciplinary information, 
inability to digest the shear volume of existing 
information, and lack of access to relevant infor
mation [16]. 
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Energy and sustainability are topics that are 
particularly well-suited to interdisciplinary teach
ing approaches, and there is a pressing societal 
need for graduates with knowledge of these areas 
[17]. In a survey administered to universities with 
an environmental engineering program and to 
potential employers of its graduates, results indi
cated the importance of combining societal aspects 
such as law, economics, psychology, ethics, and 
social management skills along with engineering 
and science. Results also highlighted the impor
tance of interpersonal skills such as teamwork and 
communication [18]. Today, there are many multi
disciplinary courses open to engineering and tech
nology majors offered in this area by various 
universities that cover topics ranging from renew
able energy, sustainability in mining, and design of 
green buildings [19–24]. 

2. PILOT IMPLEMENTATION OF 
CLIMATE SOLUTIONS COURSE 

At San José State University (SJSU), a pilot 
implementation of an experimental general educa
tion course involving seven faculty members from 
six colleges, open to the entire campus community, 
was undertaken in the fall semester of 2008. The 
overarching theme of the class was Climate Solu
tions. A course with such a breadth of topics and 
range of student backgrounds was the first of its 
kind here at SJSU. Borrego and Newswander [3] 
distinguish between so-called ‘multidisciplinary’ 
efforts, where team members contribute expertise 
to the final product without fully understanding all 
the parts, and so-called ‘interdisciplinary’ efforts, 
where all individuals contribute towards a fully 
integrated common solution. It was our hope that 
such a course would produce ‘interdisciplinary’ 
outcomes from both faculty and student perspec
tives. 
The pilot course attracted twenty-eight students 

spanning seventeen majors from six colleges, and 
was approved for fulfilling an upper division general 
education requirement covering Culture, Civiliza
tion, and Global Understanding. Upperclass under
graduates and graduate students were eligible to 
sign up. The course was conceived by the Institute 
for Social Responsibility, Education, and Ethics 
(ISREE) at SJSU and funded primarily by the 
College of Engineering, with further support from 
all involved colleges. The lecture topics covered by 
the colleges and departments are listed as follows: 

.	 Humanities and Arts (Philosophy): Ethical 
issues and global concerns; 

. Science (Meteorology): Global warming science; 

. Engineering (Mechanical Engineering): Renew
able energy and its use in the world; 

. Social Sciences (Political Science): Political 
dimensions of global climate change; 

. Business (Organization/Management): Green 
entrepreneurship and sustainable business; 

.	 Applied Science and Arts (Hospitality): Eco
tourism; 

.	 Humanities and Arts (Foreign Languages): 
Environmental campaigns in American history. 

Eight weeks of lectures (half a semester) on the 
above topics were followed by a midterm examina
tion. The second half of the course was devoted to 
group student projects led by a faculty mentor. 
The faculty mentors were not assigned any 
students from their own colleges. The final projects 
required a poster session, oral presentation, and 
final report, and were judged by a panel of outside 
experts on aspects of climate change. The goal of 
the group project was to design an innovative 
solution addressing climate change with the 
winning group, as judged by the outside panel, 
receiving a prize. Project topics reflected the inter
ests of the faculty and included: the impact of food 
choices on the environment, vertical farms in 
communities, evaluation of barren land use, bicy
cling solutions in urban areas, sustainable tourism, 
and alternative solutions to bottled water. 

3. ASSESSMENT 

After the conclusion of the pilot course, data for 
course assessment were gathered from three consti
tuents: the students, the faculty team, and the 
deans of the participating colleges. Informed 
consent and confidentiality of the participants 
were implemented, and this assessment qualified 
for an exemption from full review by the Institu
tional Review Board (IRB). The online student 
surveys asked for general background informa
tion, their opinions on the course structure and 
logistics, and information on their attitudes, 
beliefs, and instructional preferences. The online 
data referred to in this work was collected using 
‘asset’, a web-based survey system created by Bert 
G. Wachsmuth at Seton Hall University. The data 
from the faculty and deans were gathered in the 
form of interviews. The faculty interview asked the 
participating instructors about their opinions on 
the course structure and logistics, their perception 
of the students’ reactions, and any benefits they 
have received from the interdisciplinary effort. The 
faculty interview questions were adapted from a 
validated instrument for an interdisciplinary team-
taught course found on the website for the Online 
Evaluation Resource Library (http://oerl.sri.com). 
Lastly, the deans were asked about the adminis
trative perspective on interdisciplinary instruction. 
The questions that we sought to answer with our 

assessment are the following: 

.	 How successful was the integration of such a 
broad range of subjects? 

. What were the key factors to positive student 
outcomes? 

. What was the role of competition in the class
room? 

http:http://oerl.sri.com
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. What were the challenges found in the pilot 
effort? 

. What were the benefits of the interdisciplinary 
approach, from an education, faculty develop
ment, and university standpoint? 

4. RESULTS 

Twenty-one out of twenty-seven responses (one 
student withdrew from the course prior to the end 
of the semester) to the student survey were success
fully completed for this study. A representative 
sample was obtained; responses were received from 
students in all six colleges, as well as from all six 
section instructors (Dr. Hadreas did not lead a 
section, the remaining instructors each supervised 
a section of 4–5 students). All seven faculty 
instructors and five out of six deans from the 
participating colleges were interviewed by the 
authors. The results of our assessment are reported 
in this section. 

4.1 Relevance of lecture topics 
One of the distinguishing features of our inter

disciplinary effort is the broad range of topics 
incorporated. The students and faculty were 
asked to rate the relevance of each subject covered 
for the topic of climate solutions. The students’ 
responses are graphed in Fig. 1. 
On average, all of the students in the class rated 

all of the seven topics as relevant and essential. The 
standard deviation in the responses varied from 
subject to subject and indicates the spread in the 
results. Although not statistically significant due to 
small sample sizes, it is interesting to note two 
trends: (1) students from the college of the lecturer 
rated the subject as more relevant than the class 

average except in the cases of ‘Eco-tourism’ and 
‘History’; and (2) the engineering students rated 
the technical lectures, ‘Climate Science’ and 
‘Renewables’ as more relevant than the other 
subjects. These trends in our pilot effort lend 
support to the idea that disciplinary training 
predisposes us to value familiar topics. It would 
be interesting to see if these trends persist in a 
bigger population. 
Faculty also rated the different topics highly, 

with all agreeing that ‘Climate Science’ and 
‘Renewables’ were essential. Naturally, there 
were some faculty who rated some of the lectures 
higher than others, but overall, there was a consen
sus that the course topics and presentations were 
well-presented, interesting, and relevant. One 
common thread was the value and benefit of the 
multiple perspectives, and the role this had both in 
the lectures and in the projects. One faculty 
member suggested that students got more out of 
the class than they could have ever expected, and 
attributed that to the unique convergence of 
perspectives on the subject of climate change. In 
fact, most of the faculty commented on how much 
they enjoyed hearing different perspectives and 
how novel this experience was. 
We also asked students and faculty if there were 

any other topics that should be considered for a 
class on climate solutions. The student responses 
spanned a range of topics such as nuclear power, 
legal and regulatory structures, and education in 
sustainability, with no recurrence of any particular 
answer. Faculty also suggested additional topics 
such as climate policy, urban studies, water 
resources, art and design, but also agreed that 
this obviously depends on the background of the 
participating instructors. 
In summary, the students and faculty see value 

Fig. 1. Student evaluation of relevance of lecture topics to climate solutions. Average ratings are compared for (a) entire class, (b) 
students from college of lecturer, and (c) engineering students. Standard deviations for class averages are indicated by error bars. 
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to including a broad and diverse range of topics in 
a single course on climate solutions. There could 
be room to adapt the topics to suit the specialties 
of a given faculty team and/or rotate in some 
relevant but not essential topics. Generally speak
ing, however, the student and faculty consensus 
seems to be that the specific broad range of topics 
covered in the pilot was a positive and essential 
feature of this course. 

4.2 Correlations to positive student outcomes 
Based on the data gathered from the student 

surveys, there were two primary factors that 
strongly correlated to a student’s reported 
increased confidence in discussing the course mate
rial and overall satisfaction with the course: (1) the 
section instructor rating, and (2) team dynamics. 
Other possible factors examined included the 
students’ college, GPA, and motivation for taking 
class (GE requirement, personal interest, or both); 
however, there were no strong differences between 
the resulting subgroups of students when distin
guished along these lines. The three combinations 
of instructor rating and team dynamics that were 
identified in the pilot are further described below: 

High instructor rating, good team dynamics: This 
subset of students rated their section instructor as 
‘Excellent’ and described their team dynamics as 
‘All team members worked together towards a 
common goal.’ One of the students from this 
subset remarked that ‘our group went beyond 
working together to allowing each member to 

teach the others about their area of expertise.’ 
73% of these students rated the course as ‘One of 
the best I have ever taken’, and the remaining 27% 
rated it ‘Better than average.’ As shown in Fig. 2, 
this subgroup rated their confidence in discussing 
the course topics generally above the average for 
the class. It is tentatively concluded that at least 
some of the student projects in the pilot were truly 
interdisciplinary as defined by Borrego and News-
wander [2], who reported better project outcomes 
in this case as compared to collaborations where 
the members work on their own parts without fully 
understanding the whole. 

High instructor rating, suboptimal team dyna
mics: This subset of students rated their section 
instructor as ‘Excellent’, ‘Good’, or ‘Fair’ and 
described their team dynamics either as ‘All team 
members worked on their own parts without fully 
understanding the whole project’ or ‘Team mem
bers did not work well together,’ or ‘Other.’ Based 
on the student comments, it appeared these teams 
either did not get along personally, or had some 
members that were not motivated on the project. 
They still had a generally favorable view of the 
course, however, although not as favorable as the 
subgroup with a high instructor rating and good 
team dynamics. Approximately one-third of the 
subgroup each rated the class as ‘One of the best I 
have ever taken,’ ‘Better than average,’ and ‘About 
average.’ As shown in Fig. 2, this subgroup gen
erally rated their confidence in discussing the 
course topics about the same as the course average. 

Fig. 2. Student evaluation of increased confidence in discussing course topics as a result of course. Average ratings are compared for (a) 
entire class, (b) student subgroup rating instructor highly and team dynamics good, (c) student subgroup rating instructor highly and 

team dynamics suboptimal, and (d) student subgroup rating instructor low and team dynamics suboptimal. 
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Low instructor rating, suboptimal team dyna
mics: This subset of students rated their section 
instructor as ‘Poor’ and described their team 
dynamics as ‘Team members did not work well 
together,’ or ‘Other.’ Based on the student com
ments, it appears that the student project group 
had substantial personality conflicts, and the 
instructor was ill-equipped to manage the group 
and the project. The course was rated by this 
subgroup as ‘One of the worst I have ever taken’ 
or ‘Below average,’ and they rated their confidence 
in discussing the course material far below the 
course averages as shown in Fig. 2. In addition, 
data was collected asking students to rate the 
quality of each lecture for internal assessment 
purposes; although it is not graphed here, this 
subgroup also rated the quality of the lectures far 
below the class averages, even though the lectures 
were delivered by all of the instructors and were 
somewhat separate from the project. Furthermore, 
no one in this subgroup indicated any desire to 
work in this field beyond the course. One student 
commented that ‘I can’t really say I learned any
thing that I could or would use out in the working 
environment.’ It is clear from this outcome that a 
poor project experience can negatively influence a 
student’s perception of the entire class, as well as 
desire to learn more about the field. 

Summary of correlations: Based on the data, it is 
clear that the faculty team and the project experi
ence are of paramount importance for the success 
of this interdisciplinary course. The importance 
and difficulty in finding an action-oriented faculty 
team capable of working together for the requisite 
period of time for a team-taught course is well-
supported and corroborated by the prior literature 
[8]. We hypothesize that the project experience is 
an integral part of synthesizing and understanding 
a broad range of topics, and that the faculty team 
members are capable of having a profound effect 
in this area. 

4.3 Role of competition 
The popularity of competition in the classroom 

environment was mixed from student and faculty 
perspectives. 52% of the students rated the compe
tition aspect of the course as ‘Excellent’ or ‘Good’; 
the remaining 48% rated it ‘Fair’ or ‘Poor’. Not 
surprisingly, many of the students who rated their 
instructor ‘Excellent’ and had good team dynamics 
did well in the competition and rated it highly. 
Some of the favorable student comments include: 
‘[The competition] brought the project into real life 
instead of leaving it in the artificial atmosphere of 
the classroom,’ and ‘The competition was a huge 
motivator and I believe created a greater bond 
with my teammates.’ There were negative ratings 
of the competition from all subsets of students. 
Some of the negative comments include: ‘[It] only 
motivated the people whose idea was selected. 
Other people do even worse because the topic is 
not what they want,’ and ‘The competition aspect 

made other groups secretive about their work and 
made the project more isolated than motivated.’ 
The administration of the competition was 
commented on by some students. One student 
wrote, ‘I think the guidelines for the competition 
were not clear and therefore the project selection 
for the competition was skewed.’ Lastly, multiple 
students expressed variations of the desire to work 
on a bigger and more holistic project with a larger 
fraction of the students and professors, as opposed 
to smaller competing projects. 
Faculty also offered different views on the role 

and value of competition in the course. While some 
thought it did motivate their students and felt it 
was a useful component to the course, others felt it 
discouraged some of the groups from commun
icating and that it didn’t help all students engage. 
The other comment was that the final presentation 
was probably motivation enough for most 
students, as they didn’t want to embarrass them
selves in front of the other faculty and peers. 
Because the final presentations were open to the 
public and since the judging panel came from 
outside the university, the feeling that ‘we have 
to perform well’ seemed fairly strong in all the 
student groups. 

4.4 Challenges encountered 
The difficulties encountered with the interdisci

plinary, team-taught format involve consistency, 
coordination, and administrative challenges. These 
challenges are detailed as follows. 

Non-uniform grading: There were consistent com
plaints from the students that the grading in the 
course was not uniform. Each lecture had an 
associated essay assignment which was graded by 
the lecturer; the midterm questions in each topic 
area were also authored by the lecturer. Typical 
student comments on the essays include: ‘Grading 
was unfair and unclear; grading policies are mis
aligned with teacher’s requirements,’ and ‘Each 
instructor had his/her own method for grading 
and that makes it hard for students to get a good 
grade.’ On the midterm, students remarked, ‘Some 
of the questions on the exams were really easy and 
some were too in depth,’ and ‘Midterm was com
pletely unexpected.’ Even on the project, one 
student wrote, ‘I liked the idea of showing off 
our hard work for people interested in climate 
change, but I thought it was unfair to have 
people, unfamiliar with the requirements of the 
project and course, judge our work based on their 
personal opinion and interests.’ 
Several faculty members corroborated the need 

to standardize grading criteria before the next 
implementation and also to reconsider the grading 
structure of the course. ‘Was the midterm rigorous 
enough?’ and ‘Did we expect too much from 
students?’ were examples of the diversity in faculty 
opinions. One area a few faculty discussed was the 
student projects and how there seemed to be 
different levels of achievement. 
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Challenges for faculty: Other challenging areas 
were identified by the faculty and ranged from 
level of student commitment and course design to 
how the course was administrated. About half the 
faculty found some aspect of working and mana
ging small groups challenging, especially when one 
or more students in their group was not engaged in 
the project. It was also suggested that improve
ments in how the course was administered were 
needed. In particular, faculty mentioned that a 
formal course coordinator would have been help
ful in answering student questions and steering 
various components of the course more smoothly. 
Finally, a couple of the faculty felt that the lack of 
particular resources dedicated to the group pro
jects was unfortunate. They asserted that even a 
small budget could have been very helpful to each 
of the project teams. 
Furthermore, university reward systems tend to 

be misaligned with such efforts. Two out of the five 
deans interviewed noted that the requirements for 
Retention Tenure and Promotion (RTP) tended to 
discourage experimentation with interdisciplinary 
teaching/research (in part, due to the pressure to 
publish in peer reviewed journals within a specific 
field). Attitudes from older faculty also appear to 
be more discipline-centric while younger faculty 
were interested in pursuing projects that cut across 
traditional disciplinary divides. 

Challenges for administration: SJSU is a large 
public institution with a diverse student popula
tion. The deans were cognizant of the costs of 
developing and supporting interdisciplinary 
courses without resources such as huge endow
ments. As one might expect, the number of exam
ples of interdisciplinary (IDP) teaching and 
research varied across colleges. In some cases, 
there were relatively few examples of IDP teaching 
and research while other colleges provided a home 
for such a diverse range of disciplines that IDP 
work was considered a driving force within the 
college. In most cases, guest lectures, experimental 
courses, and permanent team-taught classes were 
not uncommon. In one instance, a particular 
course module was taught almost exclusively by 
faculty from another college. There were many 
examples of permanent cross-disciplinary pro
grams within colleges and between. 
While some of the deans asserted that IDP was a 

genuine trend, many expressed the view that future 
success depends upon a series of related factors; 
primarily the willingness of departments and 
department chairs to endorse this approach to 
teaching/research. Chairs require assurance in 
many cases that academic integrity and technical 
competence will not be compromised for ‘transfor
mative experiences.’ IDP should be no less rigorous 
than their strict disciplinary counterparts. Yet, an 
additional problem was time. The problem with 
implementing an education with more IDP courses 
requires more units. There is a danger that in order 
to satisfy the demand for innovation across the 

disciplines some depth might have to be sacrificed 
within a department to allow breadth between them. 
IDP courses fail to deliver if their purpose is not 

clearly defined in advance. This is crucial for 
faculty, administrators, and students because of 
the relatively higher workload involved. With 
committed faculty and administrators, however, 
the benefits are sufficient enough to offset some 
costs. Yet, in instances where colleges are unable to 
market IDP as part of ‘executive education’ often 
the only means to cope with rising costs is by 
increasing enrollment. 
In addition, the greater the number of tenure

line/tenured faculty that are drawn to IDP courses, 
and away from their departments, creates addi
tional burdens on departmental budgets as 
temporary faculty are hired to take their place. 
Students who choose to remain within the disci
plines, in turn, resent the reduced amount of 
contact with full-time professors. 
A practical side-effect of departmental ‘entrench

ment’ is competition for limited resources. Depart
ment chairs must justify the allocation of resources, 
especially in publicly funded institutions that 
experience period funding crises, and this requires 
faculty to teach within the discipline thereby redu
cing the possibility of experimentation with IDP 
teaching and research. 
The disciplinary acculturation that occurs in 

graduate school is perpetuated by the structural 
realities (disciplinary divisions) of academic life. 
Students are trained as they enter professional 
associations and then become missionaries for 
their own disciplines. This hinders the develop
ment of IDP because people tend to remain 
academically focused within the disciplines, often 
continuing research programs they began at grad
uate school and that were endorsed by leading 
academics. It is a reality that in order to secure 
tenure within a department a faculty member must 
become recognized as an original contributor to a 
discipline (through peer reviewed journals and 
book publications). 
In summary, interdisciplinary courses are time-

intensive, and are difficult to implement and main
tain without properly coordinated efforts from 
faculty and administration. Both groups tend to 
differ on the amount of release time ‘necessary’ to 
develop and maintain interdisciplinary courses. 
Administrators unfamiliar with the demands of 
teaching in an interdisciplinary environment are 
unlikely to recognize the unique challenges, includ
ing the development of coordinated lecture topics 
and assessment across different subject areas. 

4.5 Benefits 
Significant educational benefits were found in 

this pilot effort, as well as unexpected benefits to 
faculty scholarship and to the university. 

Educational benefits: The undeniable educational 
benefits are significant and compelling reasons to 
overcome the challenges associated with interdisci
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Please indicate your level of agreement with the following statements as a result of taking this course: 

Fig. 3. Student indication of level of agreement with statements probing attitudes and soft skills as a result of taking this course. 

plinary teaching. In Fig. 3, the students were asked 
to indicate their level of agreement with statements 
provided as a result of taking this class. The 
statements probed students’ attitudes towards the 
involved disciplines and the sustainability field in 
general. 
An impressive 76% of the students agreed or 

completely agreed that they understand the role of 
their discipline in society better, and 91% agreed or 
completely agreed that they understand the role of 
other disciplines in society better as a result of 
taking this course. One student wrote, ‘It made me 
understand what skills or assets I can contribute to 
the group.’ An engineering student wrote, ‘The 
project proved an excellent area to study that I 
would not have considered nearly as significant 
before, and I discovered many areas throughout 
the course which I may be able to contribute to 
engineering solutions.’ In addition, over 60% of 
students are more enthusiastic about their discip
line, and 76% are interested in learning more about 
other disciplines. As another student wrote, ‘I did 
get a better understanding of other disciplines and 
am very happy that I am an engineer.’ 
In addition, 80% of the students agreed or 

strongly agreed that their communication and 
teamwork skills have increased as a result of 
taking this course. It is well-corroborated by the 
prior literature that these soft skills are very 
effectively taught in an interdisciplinary format, 
and our result support this [4, 5]. 
Fully 85% of the students agree that they are 

interested in working in fields related to sustain-
ability as a result of this course. In the authors’ 
opinions, this is an incredible outcome for a 
general education course. One of us regularly 
teaches general education courses related to 
sustainability, and the same result is not achieved 
when the subject is taught by a single instructor. 
We hypothesize that significant credibility is added 
by interdisciplinary faculty teams, perhaps due to 

the faculty teams’ ability to address a wider range 
of issues and the social proof of seeing students 
and faculty from a range of backgrounds conver
ging on a common theme. Some of the quotes from 
the students supporting this include the following: 
‘I have changed from a skeptic to a believer; I even 
fancy that being a ‘sustainability manager’ might 
be a good second career for me.’ Another student 
wrote, ‘Green energy is critical to the overall health 
of the world. My future may very well be in this 
field.’ Another wrote, ‘I plan to pursue a higher 
degree with the focus of my research on an envir
onmental topic, such as energy storage.’ 
The deans also recognize the educational bene

fits of interdisciplinary courses. Students benefit 
from developing a greater awareness of the 
strengths and limitations of their discipline. They 
also develop communication skills and awareness 
of others’ points of views. There are relatively few 
opportunities for students to learn and then model 
these skills within a college setting. At its best, IDP 
teaching exemplifies the model of the university as 
a marketplace of ideas. 

Benefits to faculty scholarship: Almost every 
faculty member reported some positive benefit 
from this class to their own scholarship. These 
ranged from an increased interest in using topics 
of sustainability in their teaching to collaborations 
with other faculty in the pilot on projects, papers, 
and grants. In fact, at least two papers (one being 
this paper) and three proposals have resulted 
because of the relationships fostered either with 
climate solutions faculty or motivated by this 
collaborative experience. For a few faculty, this 
was one of the most enjoyable and unexpected 
personal outcomes of the course. 
The deans also recognize the scholarship poten

tial of interdisciplinary projects. The experience for 
faculty and students can be transformative. 
Faculty benefit from high-level discussion among 



398 J. Rhee, E. C. Cordero and L. R. Quill 

peers (something that the ‘silo’ culture at univer
sities often prohibits) and, increasingly, are 
encouraged to develop IDP research agendas via 
funding agencies like the National Institute of 
Health (NIH) and the National Science Founda
tion (NSF). An additional benefit is alumni dona
tions. Alumni who have participated in an IDP 
course often approach colleges directly wishing to 
fund such programs. 
Three of the five deans interviewed reported a 

generally favorable response on the part of senior 
and junior faculty to IDP teaching and research. 
One respondent noted that while there may be 
resistance from faculty within departments this is 
generally not because of ideological commitments 
against IDP teaching/research. Rather, the major 
issue is resource allocation. However, on balance, 
there is an impetus towards IDP teaching as chairs 
wish to enable their faculty to pursue projects that 
interest them. While there are occasional concerns 
about disciplinary integrity, the enthusiasm of 
funding bodies like NIH and NSF to actively 
encourage IDP research has allayed some senior 
faculty concerns. 

Benefits to university: A well-organized, clearly 
focused interdisciplinary teaching experience is a 
benefit to students, who develop marketable skills, 
and to faculty who can stimulate their own teach
ing by observing others and developing their own 
research profile. The correlation between the 
impact of a ‘transformative student experience’ 
due to interdisciplinary teaching and alumni dona
tions has yet to be documented in detail [25]. 
However, many universities undoubtedly find it 
useful to market themselves as ‘innovators in 
education’ through successful interdisciplinary 
ventures. High profile cases of giving by donors 
who identify interdisciplinary teaching and 
research as the best approach to addressing com
plex, real-world problems that transcend tradi
tional disciplinary boundaries, will undoubtedly 
increase the attractiveness of such ventures to 
senior administrators. This is a trend that seems 
set to continue along with increased scrutiny over 
the use of public funds for higher education. 
IDP clearly has some very strong arguments in 

its favor. On a research level, some of the most 
innovative work tends to originate from people 
who are comfortable in more than one discipline. 
In the classroom, this can translate into encoura
ging students to develop the communication and 
listening skills they will need as future profes
sionals required to analyze and understand 
complex problems and relay that information to 
individuals outside their discipline. The demand 
for these ‘soft skills,’ the ability to see and under
stand another’s point of view is, arguably, a by-
product of life in the global marketplace as people 
encounter others unlike themselves and are 
expected to develop ‘flexible’ approaches to per
sonal career management, changing careers up to 
7–8 times in their lifetime [26]. 

4.6 Future recommendations 
The Climate Solutions course was approved as a 

permanent course based on the pilot effort, and 
plays a role in the College of Engineering’s recent 
initiatives in sustainability, in addition to campus-
wide general education. 
The authors’ recommendations for the future 

course, based on the assessment of the pilot, are 
the following: 

.	 Maintain broad range of topics. The broad 
range of topics was rated as ‘relevant and essen
tial’ on average by the students and faculty 
team, and was viewed as an essential feature of 
this course. The authors and other faculty team 
members felt that the educational benefits 
achieved with this format would not have been 
possible with a smaller subset of topics and/or 
instructors. 

.	 Recruit and screen appropriate faculty team 
instructors. The faculty team is paramount to 
the success of this course, and one poor instruc
tor has the capability of negatively impacting the 
students’ perception of the rest of the course. 
Faculty should be systematically recruited based 
on their related scholarly activities, ability to 
manage student projects, and interest in inter
disciplinary education. Although student team 
dynamics were also shown to be very important, 
this cannot be controlled to a large extent. The 
ability of the instructor to manage conflict and 
direct the project seems to mitigate negative 
student experiences to some extent. 

.	 Organize extensively prior to implementation. 
The faculty team and administrators must 
decide on and agree to the important details of 
the course prior to its implementation. Compar
ing an IDP team-teaching course with one 
taught by a single instructor, it is much more 
important to work out in advance the lecture 
content and integration; grading criteria for all 
assignments and projects; and objectives of the 
course. The activities to increase faculty and 
student engagement should be carefully consid
ered and designed, such as the project competi
tion. Other suggestions from students and 
faculty include a larger project involving more 
faculty and students instead of small competing 
projects, and a critical debate among faculty 
showcasing different perspectives from different 
disciplines. 

.	 Secure adequate financial and administrative 
support. Interdisciplinary team-teaching is 
resource-intensive, and sustainable financial 
and administrative support is critical for the 
long-term viability of this course. This fact is 
well-corroborated by prior literature [5,7]. 
Funds in the form of endowments, donations, 
and/or curriculum development grants should be 
actively pursued by the faculty and administra
tion. If successful, this will allow for reasonable 
faculty loading and manageable student enroll
ment without undue financial burdens on the 
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participating departments. Without such a fund
ing mechanism, the educational benefits found 
in the pilot will be negated by unmanageable 
enrollment, and recruiting talented faculty will 
be an impossible challenge. Independent funds 
would also ensure the continuity of the course 
irrespective of changes in administration, which 
will inevitably happen. 

5. CONCLUSIONS 

The most compelling reason to implement an 
interdisciplinary team-taught course in an area 
related to sustainability was found to be the 
educational benefits. The fact that 52% of the 
students rated the course as ‘One of the best classes 
I’ve ever taken’ and their enthusiasm for later work 
in the field suggests that the course was successful 
in inspiring many of them. Some of the participat
ing faculty felt that the students’ exposure to 
environmental activism and the empowerment 
this can promote was a big part of this success. 
One of the challenges in teaching climate change 
and sustainability is that some people feel over

whelmed by the scope of the issue and ultimately 
powerless to do anything about it. Through 
students’ opportunity to work on solutions to 
climate change and by also seeing their colleagues’ 
projects, most students appeared optimistic about 
what could be done and eager to continue this 
work. In addition, resulting faculty development in 
the form of scholarly activity was found to be a 
significant benefit of this collaboration. Challenges 
impacting the success of this course and interdisci
plinary team-teaching in general included: organ
ization and coordination of faculty and the broad 
range of topics; as well as the administrative 
realities of resource allocation and rewards. 
These challenges must be overcome for the long-
term viability of this course. 
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