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Abstract Interdisciplinary approaches are often seen as necessary for attacking the most

critical challenges facing the world today, and doctoral students and their training pro-

grams are recognized as central to increasing interdisciplinary research capacity. However,

the traditional culture and organization of higher education are ill-equipped to facilitate

interdisciplinary work. This study employs a lens of socialization to study the process

through which students learn the norms, values, and culture of both traditional disciplines

and integrated knowledge production. It concludes that many of the processes of sociali-

zation are similar, but that special attention should be paid to overcoming organizational

barriers to interdisciplinarity related to policies, space, engagement with future employers,

and open discussion of the politics of interdisciplinarity.
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Introduction

Interdisciplinary approaches are often seen as necessary for attacking the most critical

technological and socio-technological challenges facing the world today (Brainard 2002;

National Institutes of Health 2006; National Science Foundation 2006). As the next gen-

eration of researchers (Walker et al. 2008), doctoral students and their training programs

are recognized as central to increasing interdisciplinary research capacity. In recent years

several groups have independently concluded that interdisciplinary training is an important

new direction for graduate education (Golde and Walker 2006; Lamancusa et al. 1995;

The Woodrow Wilson National Fellowship Foundation 2005). While the value of inter-

disciplinary graduate education is increasingly being recognized, considerable barriers to
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cross-disciplinary efforts persist (Amey and Brown 2004; Committee on Facilitating

Interdisciplinary Research 2005).

The higher education institutions in which graduate students are trained are ill-equipped

to facilitate interdisciplinary research, teaching, and other aspects of interdisciplinary

graduate training. The challenge is two-pronged. Not only do professors and students need

to work laterally across an organization that is typically very hierarchical in nature, often

finding that deans and department heads are unwilling to commit their own resources to

benefit other divisions, but this disciplinary department structure is a schema that extends

well beyond any individual institution to discourse communities reinforced by professional

societies, journals, and the like. These disciplinary communities have been described as

territorial ‘‘tribes’’ with their own characteristic cultures (Becher and Trowler 2001; Reich

and Reich 2006), and a number of studies have highlighted associated differences (e.g.,

Anderson 1996; Donald 2002; Turner et al. 2002). Austin summarizes:

Each discipline uniquely defines and legitimates research questions, research

methods, the relationship between teaching and research, and work relationships

between scholars. These disciplinary variations can make significant differences in

the lives of faculty members. For example, a faculty member in English is likely to

conduct research alone, while a professor of chemistry is more likely to have a team

of colleagues and graduate students with whom he or she collaborates. Humanities

scholars tend to value books and monographs as products of intellectual work,

whereas natural and physical scientists, and many social scientists, tend to favor

refereed articles. (2002, p. 97)

This conception of disciplinary culture is useful in describing socialization of new-

comers such as graduate students and new professors, including understanding why some

succeed in a given set of circumstances while others fail (Gardner 2008; Tierney 1997).

Tierney summarizes, ‘‘culture is the sum of activities in the organization, and socialization

is the process through which individuals acquire and incorporate an understanding of those

activities’’ (1997, p. 4). Socialization is a ‘‘common and useful framework’’ for under-

standing graduate students’ experiences in particular (Golde 1998, p. 56; Weidman et al.

2001).

Many scholars identify the department and/or discipline as the principal site of graduate

student socialization (Gardner 2007; Golde 1998), due to strong control over admissions,

funding, and degree requirements influenced by disciplinary norms and practices (Golde

2005). However, in focusing on socialization to departments and disciplines, Gardner

found that socialization occurs also to the cultures of ‘‘graduate education, its values, and

tenets across institutions and disciplines’’ and ‘‘institutional culture, which includes general

norms and procedures governing the day-to-day working of the graduate enterprise’’ (2007,

p. 737). In other words, while typical graduate students are being socialized to a particular

discipline and department, they are also socialized to a culture of higher education as being

organized by disciplines. The result is feelings of isolation by students in programs or

projects that span traditional disciplines (Tress et al. 2009) due to conflict with ‘‘the long-

accepted structure of the academy’’ (Holley 2009, p. 242).

This analysis is not concerned with identifying the specific differences between disci-

plinary cultures, but rather in scrutinizing the culture of disciplinarity that dominates most

higher education institutions and stands as a barrier to coexistence of a fully legitimate

culture of interdisciplinarity. It is guided by the research question: How, if at all, are the

values, attitudes, norms, knowledge, and skills to which graduate students are socialized

different for interdisciplinary, as opposed to traditional disciplinary, graduate programs?
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This interview study of 43 students, professors and administrators from four different

interdisciplinary programs at two large public universities samples broadly across domains

to understand socialization in interdisciplinary graduate programs within discipline-

oriented institutions.

Theoretical framework: socialization in interdisciplinary doctoral programs

Socialization is a broader concept which has been extensively applied and conceptualized

within graduate education to understand student development and attrition (Gardner 2008;

Golde 1998; Lovitts 2001; Weidman et al. 2001). Weidman quoted Brim to define

socialization generally as ‘‘the process by which persons acquire the knowledge, skills, and

dispositions that make them more or less effective members of their society’’ (1989,

p. 293). Specific to graduate education, socialization is ‘‘the processes through which

individuals gain the knowledge, skills, and values necessary for successful entry into a

professional career requiring an advanced level of specialized knowledge and skills’’

(Weidman et al. 2001, p. iii). It encompasses the entire developmental process of moving

from a novice to a full-fledged member of a professional community. Thus, socialization of

doctoral students occurs simultaneously at multiple levels (Golde 1998), as graduate stu-

dents are socialized to both current (student) and future (professional) roles (Austin 2002).

Weidman et al. (2001) identified four stages of graduate student socialization. During

the anticipatory stage (i.e., recruitment), the individual forms generalized and stereotypical

role expectations, primarily through mass media and observation of role models. In the

formal stage, graduate students receive more structured instruction regarding norms and

expectations, but these remain idealized. ‘‘Communication becomes informative through

learning course material, regulative through embracing normative expectations, and inte-

grative through faculty and student interaction’’ (Weidman et al. 2001, p. 13). In the

informal stage, students learn more subtle and informal expectations through immersion in

the culture, taking cues from professors and fellow students. During the final personal

stage, students form a professional identity that aligns with the chosen profession and

reconciles previous role conflicts. This stage is also characterized by deeper engagement

with research and professional activities, such as involvement in publishing, internships

and conference attendance. Throughout the stages, interaction with students, professors,

and (less frequently) professionals is central to learning the culture.

Summarizing prior work in socialization, Tierney (1997) defines culture as ‘‘the sum of

activities symbolic and instrumental that exist in the organization and create shared

meaning’’ (p. 3) and concludes, ‘‘An organization’s culture, then, teaches people how to

behave, what to hope for, and what it means to succeed or fail’’ (p. 5). Higher education is

characterized by disciplinary cultures (Anderson 1996; Becher and Trowler 2001; Donald

2002; Reich and Reich 2006; Turner et al. 2002), thus the disciplinary department is the

primary culture to which graduate students in traditional programs are socialized. Indeed,

many scholars identify the department and/or discipline as the principal site of graduate

student socialization. Golde explains that graduate students are socialized to ‘‘the com-

munity of an academic department in a particular discipline’’ (1998, p. 56). Gardner argues

that ‘‘the discipline is the home and central reference point to the graduate student’’ (2007,

p. 724). Both cite a number of others (e.g., Berelson 1960; Bowen and Rudenstine 1992;

Gumport 1993a, b; Heiss 1970; Nerad and Miller 1996) in establishing that ‘‘the depart-

ment…is the locus of control for doctoral education’’ (Golde 2005, p. 671). Golde

continues:
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The department largely determines the policies that affect student life. Admissions,

financial support, the requirements for degree completion, and the curriculum are all

determined and controlled by the department or program…Simultaneously, depart-

mental practices and cultural assumptions about doctoral education are shaped by

disciplinary norms and practices (including the job market in the discipline) and by

the nature of research and scholarship in the discipline. (2005, p. 671)

Students in traditional discipline-based programs have the benefit of an established

disciplinary culture, or at least consensus regarding ‘‘what counts as knowledge’’ (Tierney

2008, p. 52). The strong influence of department and discipline has been used in countless

graduate education studies to motivate sampling across broad disciplinary categorizations

(e.g., Biglan 1973) and highlight similarities and differences. However, in focusing on

socialization to departments and disciplines, Gardner (2007) found that socialization is also

to the cultures of graduate education and institutional culture beyond the department. In

other words, while typical graduate students are being socialized to a particular discipline

and department, they are also socialized to higher education as being organized by dis-

ciplines. This strong organizational structure lies at the heart of many of the challenges to

interdisciplinary research and graduate training.

The numerous challenges to interdisciplinarity in higher education settings are well

documented in the literature. While there are clear intellectual challenges such as resolving

inconsistencies and incompatibilities among disciplinary lexica and perspectives (Boix

Mansilla and Dawes Duraisingh 2007; Bromme 2000; Gooch 2005; Klein 1990; Lattuca

2001; Salter and Hearn 1996), the exact nature of these challenges varies by interdisci-

plinary domain, in part due to the contributing disciplines (Repko 2008). The focus of this

study is less on the intellectual challenges of a specific interdisciplinary domain than on the

barriers related to the organizational structure and culture of traditional disciplinary

departments that are experienced by a broader cross-section of students, professors and

administrators associated with interdisciplinary graduate programs. As Holley states, ‘‘The

organizational culture of the university is one divided by disciplinary ways of thinking and

behaving’’ (2009, p. 242). Resources, rewards and accountability are directed via a hier-

archical organizational structure of departments, schools, and colleges. (Novel organiza-

tional structures such as research centers and institutes can direct resources such as

research assistantship funding to new interdisciplinary endeavors (Sa 2008); however,

departmental alignment remains the norm.) Established disciplines—some more than

others—have reached a degree of consensus regarding what constitutes quality work

(Pfeffer 1993) that is absent in most interdisciplinary domains. Since so few referees are

sufficiently knowledgeable about multiple foundational disciplines and their synergistic

integration, interdisciplinary work is far more challenging to evaluate (Committee on

Facilitating Interdisciplinary Research 2005; Oberg 2009; Payton and Zoback 2007;

Pfirman et al. 2005). Administrative concerns over efficient use of budgeted funds, diffi-

culties evaluating interdisciplinary work, and the additional time it takes to sufficiently

integrate perspectives all stand as strong disincentives for junior researchers (particularly

untenured professors) to pursue interdisciplinary scholarly work (Pfirman et al. 2005). The

U.S. National Science Foundation (NSF) Integrative Graduate Education and Research

Traineeship program currently under study also reinforces this privileging of disciplinary

contributions. According to the request for proposals, ‘‘Students should gain the breadth of

skills, strengths, and understanding to work in an interdisciplinary environment while

being well grounded with depth of knowledge in a major field’’ (National Science Foun-

dation 2010, p. 4). The typical model for these programs is for students working toward
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PhDs in traditional disciplines to complete additional coursework and other training

requirements (e.g., workshops, internships) designed to provide breadth without sacrificing

depth (Borrego and Cutler 2010).

Thus, the additional time and career risk arising from organizational barriers to inter-

disciplinarity prevent researchers from taking the time to develop common ground between

differing disciplinary lexica and perspectives by interacting with the very colleagues with

whom they can collaborate on interdisciplinary research or learn about alternative per-

spectives. If professors cannot survive the promotion and tenure process by conducting

interdisciplinary research or supervising interdisciplinary theses and dissertations, then

they cannot create or sustain the organizational culture required for socialization to an

interdisciplinary research career. The result is additional time and frustration for students,

supervisors who discourage interdisciplinary thesis projects, and student feelings of iso-

lation that could ultimately lead to attrition (Golde and Gallagher 1999; Graybill et al.

2006; Tress et al. 2009). Nonetheless, a cadre of professors committed to interdisciplinary

research has emerged and is working toward training the next generation. This paper

describes how they socialize students in their interdisciplinary programs to a new culture of

knowledge production within universities whose organizational structure and culture

hinder interdisciplinary work.

Methods

Qualitative methodology

This descriptive qualitative study (Patton 2002) is guided by the theoretical framework of

graduate student socialization (Gardner 2008; Golde 1998; Lovitts 2001; Weidman et al.

2001) adapted to an interdisciplinary setting. As explained above, socialization describes

the processes through which graduate students become competent members of a culture

(Weidman 1989). To address the research question, the study design focused on under-

standing the interdisciplinary culture of their programs and the processes through which

students learned the culture. Semistructured interview protocols for students included

questions about how their experiences differ from students in traditional programs, their

career goals, details of their coursework and research, what made their experience inter-

disciplinary, and benefits and challenges of their programs. Expanding previous studies

which focused specifically on students, this study recognizes the influence of ‘‘those who

establish organizational norms’’ (Tierney 1997)—the professors and administrators at the

institutional, department, and program levels ‘‘participating in the re-creation rather than

merely the discovery [or simply the transmission] of a culture’’ (p. 16). Semistructured

interview protocols for professors and administrators included questions about personal

experiences becoming involved with interdisciplinary research, the interdisciplinary cur-

riculum, recruitment of students, desired outcomes, creating an interdisciplinary environ-

ment for students, and connections to other interdisciplinary efforts on campus.

Setting

This study examines socialization of doctoral students in interdisciplinary graduate edu-

cation programs at two public U.S. higher education institutions, both recipients of mul-

tiple IGERT grants from the NSF. IGERT is the flagship funding program for the NSF’s

Division of Graduate Education and widely regarded as a premier source of innovation in
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interdisciplinary graduate education, particularly across U.S. institutions. The most recent

independent evaluation of the program (Carney et al. 2006) surveyed over 1,000 students,

1,000 professors, and nearly 100 department chairs to compare IGERT-affiliated depart-

ments to a control group comprising peer departments. Statistically significant differences

were reported for interdisciplinary educational and research opportunities including

increased opportunities afforded by IGERT for collaborating across departments/disci-

plines, attending conferences in other disciplines, and publishing in other disciplines.

Department chairs and professors at IGERT institutions reported significantly greater

support for interdisciplinary research and teaching than the control group. Impacts on

promotion and tenure were modest, but 20–35% of administrators responded that IGERT

has resulted in changes to interdisciplinary teaching policies at their institutions (Carney

et al. 2006). A more recent NSF report (Van Hartesveldt and Giordan 2008) profiles

specific policy changes at a smaller number of universities, including coauthored doctoral

dissertation chapters.

IGERT grants fund 10–40 graduate students in a specific interdisciplinary area of

research over a period of 4 years. In a less formal way than an institute or research center,

IGERT grants assist in developing or augmenting a community or network (if not a

culture) of graduate students and professors focused in a specific interdisciplinary domain

and spanning the university’s organizational structure (i.e., departments). Encouraging and

maintaining participation in the network is a perpetual challenge to principal investigators

(Hrycyshyn 2008), as seminars, workshops, advisory board meetings, and other events are

usually scheduled above and beyond departmental events and responsibilities but with

fewer visible benefits.

Specific interdisciplinary graduate programs funded by IGERT were initially selected

for study due to their broad range of participating disciplines including social sciences, the

arts, engineering and computer science; data collection and analysis were later expanded to

all programs on the two campuses that were funded by this initiative. Each of the two

universities in this study had at least four IGERT awards, but only two programs on each

campus were actively funded by NSF at the time of our visits. Due to the availability of

current professor and graduate student participants, this study relies heavily on the pro-

grams that were currently funded at the time of our site visits. In addition to the principal

investigators (PIs), other professors and students from the active programs, we also

interviewed at least one investigator from each of the programs no longer funded by

IGERT and graduate dean(s) at each of the institutions. To ensure anonymity, the insti-

tutions and interdisciplinary programs are referred to by pseudonyms. The disciplinary

backgrounds of students and professors from these actively funded programs are sum-

marized in Table 1.

Data collection and analysis

Permission to observe participants from these programs was approved through human

subjects (IRB) review at both institutions. Data collection took place during multiple visits

to each institution between fall of 2007 and spring of 2009. Access was gained by initial

contact with the PI of the IGERT grant, followed by more specific assistance from the

program coordinator to recruit students and professors for interviews. Additional partici-

pants such as university administrators were contacted directly. As part of this study, 43

interviews lasting 1 h each were conducted with professors, students, support staff, and

administrators at both institutions. Two interviewers were present for most of the inter-

views. Following the interviews, the recordings were transcribed and all identifying
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information was removed from the transcripts prior to analysis. Constant comparative

method (Bogdan and Biklen 2003) was employed during data analysis, as well as

informing the expansion of data collection to all IGERT interdisciplinary programs at the

two institutions. In addition to traditional aspects of socialization, themes which emerged

early on included organizational structures and university-level policies. These were

integrated into the actual coding process through inductive analysis completed after data

collection. All three coauthors participated in conceptualizing the results and data analysis.

As an additional credibility check, a draft of this manuscript was shared with all partici-

pants before submitting it for peer review (Creswell 2007; Lincoln and Guba 1985).

Findings

Socialization within interdisciplinary doctoral programs

As Lovitts (2001) explains, socialization occurs as students interact with professors and

other students in a variety of ‘‘intellectual and professional tasks’’ (p. 42). These inter-

actions are important in that they build relationships between students and professors

and provide opportunities for integration. As is the case in many doctoral programs, the

students in our study were first academically integrated into their program through the

relationship with the dissertation supervisor. For example, when asked how she became

involved with WSU-A, one student replied it ‘‘was mostly through [my supervisor].’’ She

further explained, ‘‘[My supervisor] collaborates with [the WSU-A PI]’’ and ‘‘[he] sent me

the IGERT opportunity…I applied for the IGERT not even really realizing that it would

entail being involved with [WSU-A].’’ In this case, the student was not searching for an

interdisciplinary doctoral experience, and WSU-A was probably not as well-advertised to

her cohort as department opportunities; however, she became aware of and was ultimately

invited to become a member of this interdisciplinary intellectual community through her

supervisor. A major difference is that this student would not even be aware of the inter-

disciplinary community if her supervisor had not alerted her; in contrast, disciplinary

communities are so established as to be common knowledge.

In addition to funding opportunities, the graduate student-supervisor relationship was an

important means for students to integrate academically with other scholars, particularly

those beyond their home department—one aspect of socialization that is particularly

important in interdisciplinary programs. These students have the opportunity to be

Table 1 Summary of active IGERT sites included in this study

Institution Pseudonym IGERT theme Disciplines (included but not limited to)

Eastern State
University

ESU-A Materials science and
engineering

Agriculture, chemical and biological sciences,
medicine, engineering and natural resources

Eastern State
University

ESU-B Sustainability: ecology
and the environment

Physical sciences, engineering, and social science

Western
State
University

WSU-A Computational science
and engineering

Social sciences, engineering and computer science,
arts (dance, music, theater, film), design, and life
sciences

Western
State
University

WSU-B Sustainability: ecology
and the environment

Social sciences, life sciences, planning and public
affairs, and engineering
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integrated into ‘‘dual intellectual communities, disciplinary and interdisciplinary’’ (Gray-

bill et al. 2006, p. 760). When asked to describe the benefits of ESU-A, a fourth year

student explained,

[ESU-A] just gives you a vastly different perspective, because again, you’re meeting

other graduate students, other faculty and forming relationships with them. You’re

talking about science; you’re asking questions, what are you doing? why are you

doing it?… But to think that I would have these prominent people working with

me…I would have never dreamed that possible and would have not had the thought

or courage to ask them if they would work with me.

Several students from both institutions echoed the sentiment that the relationships

forged through their interdisciplinary graduate programs provided greater contact with

preeminent scholars from various fields whom they might not have met otherwise.

As noted above, supervisors provide important initial connections for their students to

enter interdisciplinary professional and institutional relationships. Our data, however,

indicate that in the case of this funding mechanism, during the proposal-writing stage,

many primary investigators did not take into account the importance of building a stable

culture in which to socialize students when selecting potential collaborators for interdis-

ciplinary graduate programs. The ESU-A PI explained,

I think the selection of faculty is key [to a successful interdisciplinary doctoral

program]. You have to find faculty who are exceptionally passionate. Most faculty

are passionate, but you need faculty who are very passionate in interdisciplinary

values…who think that it is the way…to solve research problems and educate

students.

This is significant in that a lack of care in selecting this most basic level of colleagues

can jeopardize a project’s integrity or produce unintended consequences. For example,

some of the students interviewed were involved in their program primarily because they

were offered a financial package that they could not refuse (IGERT stipends are typically

higher than what students would otherwise be paid.). This, accompanied with a lack of

personal buy-in facilitated by socialization, can be counterproductive to the goals of the

interdisciplinary program.

The following is an excerpt from an interview with a first year student in ESU-A, which

demonstrates a low level of interest in the interdisciplinary program:

Student: It’s more of a bureaucracy—the whole IGERT… thing…professors come

up and say, ‘‘You need to do something to get funded in our department so

we’ll do this, and change our research and overall goals to get it.’’

Interviewer: Does that bother you?

Student: I don’t care because it benefits me. Like I said, I get plenty of benefits out of

it…I don’t really care. Let’s be honest, I’m selfish and still 22 years old,

I’m going to be selfish for a few more years. I think I have to worry about

me at this point. So it doesn’t really matter

In this extreme case, it appears that this student has not been socialized to understand or

appreciate the value of interdisciplinarity. As such, this student is unlikely to become fully

integrated to the program, choosing instead to engage only in activities viewed favorably

by his home department. This student’s perspective restricts access to the educational

benefits of the interdisciplinary program, and in certain circumstances, could undermine

the efforts of others to build interdisciplinary communities.
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Several of the professors interviewed spoke of the importance of developing their own

community for students within the interdisciplinary programs. The WSU-A PI explained:

Students feel like they have to have a home…the sense of having a home, both

intellectually and actually physically [is very important for students]…We work very

hard at [WSU-A] to actually make people create communities here… People want a

sense of belonging…so that was definitely a [big question], what do you give people

to replace their disciplinary identity? You have to work on it…people need a sense of

belonging and we all knew that.

One way WSU-B has created a sense of community has been to provide shared student

workspace. The student-designed space includes amenities intended to encourage formal

and informal interactions among students. The space provides access to office equipment

such as computers and printers as well as moveable tables and chairs to accommodate

small meetings or discussion groups. One WSU-B student explained that the space also

includes a ‘‘lounge area with couches and chairs’’ that encourages informal interactions

among students. In describing how the space has been of personal benefit, another student

said that it provided a place for discussions between students regarding ‘‘what we’re

working on at the moment or in general other things that we’ve talked about [in class].’’

For this student these relationships with colleagues from disparate academic backgrounds

made it ‘‘easier’’ in and out of class to ‘‘ask [discipline-specific] questions’’ that did not fit

into her ‘‘current knowledge space.’’ Another WSU-B student commented that the shared

space has been beneficial in providing ‘‘informal interactions with people’’ to ‘‘bounce

research [ideas] back and forth.’’ Clearly, this common student space has encouraged peer

interaction and promoted student socialization to the interdisciplinary community.

Two other interdisciplinary programs in more laboratory-focused disciplines (one each

at ESU and WSU) established common laboratory facilities for graduate students and an

accompanying course to introduce the students to the facilities and to each other. In both

cases, similar socialization benefits were reported, as well as the challenges associated with

financial support to continue these initiatives after the external funding period.

Socialization to professional communities

Professional and social relations external to the university are also necessary for graduate

socialization, but since the career paths are less defined, these interactions are doubly

important in interdisciplinary programs. Students must become familiar with the broader

professional context and be able to communicate their expertise to a variety of individuals,

within and beyond traditional academic disciplines. Several students mentioned the value

of the personal contacts they have been able to make (with future colleagues and even

prospective employers) through these external relationships.

As part of an international internship element of ESU-B, one student spent time in

Europe working with a top scientist in his field gaining access to ‘‘instrumentation’’ and

‘‘expertise that just would not be available’’ to him in the United States. He stated, the

internship

Gave me some real hands-on training and…really continued to pique my inter-

est…because I am applying for postdocs so that I was able to learn what I want to do

the rest of my career or the expertise to get to the point where I can market myself to

these more [specialized] labs.
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In ESU-A, an external professional resource for students has been the industry trips

professors and students take to visit companies working on many of the issues related to

their research domain. One benefit of these tours is the potential for employment and/or

research funding for future graduates of the program. In addition to a tour of the corporate

facilities, professors arranged for students to present their research to industry executives

and scientists. According to one ESU-A student, the industry tour was ‘‘very interesting, it

[provided] really good insight into what kind of research [the company was working on

and] how to think about getting a job with them, or in industry in general.’’ In 2008, the

industry trip was planned to coincide with a professional conference, and ESU-A students

attended as a group. The same student explained that the conference provided an oppor-

tunity to ‘‘meet people [and] to get to know who they were and [the projects] they were

working on.’’ These events provided students with access to crucial professional contacts

within academia and industry, as well as additional time to build community and to

connect with other ESU-A students and professors. Student socialization is significant

within traditional academic disciplinary settings; however, in interdisciplinary research

areas with less clearly defined career paths, knowledge of potential employers’ expecta-

tions—in industry as well as academia—are particularly important for students to find

appropriate post-graduation employment (Borrego and Newswander, in press).

University administrative efforts to facilitate socialization

As mentioned earlier, institutional structures and policies often stand as barriers to inter-

disciplinary research and education efforts. According to graduate deans at both ESU and

WSU, the creation and expansion of interdisciplinary graduate education can be a tre-

mendous administrative challenge. To have successful interdisciplinary graduate programs,

the former graduate dean at WSU said, ‘‘Support [is needed] at multiple levels’’ of uni-

versity administration, since ‘‘a group of faculty cannot do anything unless they have

administrative support.’’ An important aspect of administrative support for interdisci-

plinary doctoral education is providing opportunities for professors and students to engage

in interdisciplinary projects and programs. As a result, the current graduate deans at

WSU and ESU have worked closely with others on campus who are supportive of

interdisciplinarity.

Significantly, both the former graduate dean at WSU and current graduate dean at ESU

recognized that the graduate school/college/division could have a major impact on the

success of interdisciplinary graduate education on campus by creating and fostering faculty

relationships across the institution. Toward this end, this former WSU administrator

emphasized the importance of several new administrative procedures that were put into

place to remove some of the ‘‘downsides for the faculty’’ involved in interdisciplinary

graduate education. While many of these administrative changes were not explicitly

directed at graduate students themselves, she explained that that they were necessary to

‘‘improve the experiences of students.’’ This formal administrative support for interdis-

ciplinary graduate education provides improved motivations and/or removes disincentives

for professors to create and maintain communities with students and professors beyond

their home disciplines.

One of the new administrative policies at WSU designed to improve student access to

professors’ expertise was creation of a ‘‘graduate faculty’’ system. A former IGERT PI at

WSU explained that the graduate faculty allows ‘‘any faculty [member] on campus’’ with

‘‘research experience…related to [a specific] field’’ to ‘‘serve as a chair on a dissertation

committee.’’ According to the current WSU graduate dean, the graduate faculty system
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requires that no doctoral ‘‘program be allowed to only have committee members from its

own department, that [the committee] ha[s] to be open [to other departments on campus].’’

She remarked that the graduate faculty ‘‘creates more opportunities for students’’ and

professors to ‘‘come together and to be part of a bigger vision’’ of academia. Such a system

was designed with students in mind, allowing them greater access to expertise across

disciplinary boundaries. The former graduate dean at WSU described the graduate faculty

system as ‘‘the glue’’ that ‘‘allow[s faculty members from across disciplines] to commu-

nicate.’’ Central to these opportunities is the potential for professors and doctoral students

to form and strengthen relationships beyond their home disciplines.

At ESU, the Graduate School has also been successful supporting interdisciplinary

graduate education in a number of ways. Regarding the impact of current and former

IGERT programs on campus, she remarked that ‘‘IGERTs model, can model, do model,

how interdisciplinary graduate education can work.’’ She has worked with others at the

institution to ‘‘look at the sustainability of interdisciplinarity’’ on campus and to facilitate

‘‘faculty working across disciplinary lines.’’ Additionally, she has worked toward bringing

graduate students from across campus together through the creation of a series of courses

related to common issues in academia such as teaching and research. The graduate school

encourages ‘‘students from different disciplines to come take the courses.’’ According to

the ESU graduate dean, one of the goals of these classes is ‘‘the creation of a community;

it’s the creation of people cutting across disciplinary lines… [and to] provide the space, the

place and the opportunities for the grad students to interact.’’ In her words, all of these

efforts have been successful because ‘‘we’re breaking down the [disciplinary] silos.’’

Administrators seeking to foster such an environment within the graduate school must

acknowledge and seek to mitigate the ‘‘high networking costs’’ (Pfirman et al. 2005) of

coordinating with colleagues who have different priorities and participate in different

professional societies and conferences.

Discussion

Socialization theory tells us that graduate students need to engage with their peers,

supervisors, other professors, and professionals in order to become competent professionals

themselves (Weidman et al. 2001). In that sense, these findings are not new, although they

demonstrate the transferability of socialization theory to interdisciplinary graduate pro-

grams. The primary differences arise from organizational culture, structure and policies

that work against interdisciplinarity. In studying graduate student socialization to tradi-

tional disciplines, organizational structures are often taken for granted because they have

evolved to support disciplinary socialization relatively well. However, structures, policies

and reward systems come to the fore in understanding socialization in interdisciplinary

programs because universities are ill-equipped to facilitate work integrating traditional

disciplines. Professors act as gatekeepers in all graduate programs, but their power and

influence increases when they are also one of few sources through which students can find

out about interdisciplinary opportunities. The space (laboratory, studio or office) so critical

to fostering interdisciplinary community is usually assigned to a disciplinary department

rather than interdisciplinary endeavors (and it is nearly impossible to develop a collabo-

ration to the point that need for space is demonstrated without common facilities in the first

place). Employers use the schema of disciplinary backgrounds to search for new hires, so

applicants with unfamiliar backgrounds could be excluded unless recruiters have first-hand

experience with the program and its graduates. At the administrative level, some policies
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effectively forbid potential collaborators from working together (e.g., in the case of

supervisor and dissertation committee restrictions), while others (e.g., promotion and

tenure) are enforced in ways that devalue interdisciplinary work.

Students can be shielded from direct attacks on their research interests, particularly if

they are surrounded by supportive peers and mentors. However, many of these students

also recognize that they are ‘‘academic deviants’’ (McKenzie and Galar 2004). The

experiences of students enrolled in interdisciplinary doctoral programs, particularly those

in the U.S., are in many ways a breaking of the traditional ‘mold’ (Gardner 2008) of

doctoral education. Supervisors may need to be even more open with students about the

dual cultures of various disciplinary norms and valuing integrated knowledge production,

particularly since the colleagues they encounter will be aligned with one or the other to

widely varying degrees. It takes a unique type of student to succeed and flourish in these

circumstances, which suggests a need to reevaluate what is traditionally meant by student

success (Gardner 2009). According to the WSU-A PI, an important aspect of interdisci-

plinary graduate education is recruiting a different kind of student; one that may not boast

exceptional test scores nor a stellar transcript, but breaks the mold of the traditional

applicant. For this change to be achieved, professors must explicitly define what it means

to be successful within the program. The WSU-A PI explained they seek to recruit students

who strike a balance between being too group-oriented where they ‘‘[do] not self actual-

ize’’ and too self-interested where they ‘‘[create] so much damage to the social network

that it becomes very hard to recover.’’ In this way, WSU-A is not looking for ‘‘that one,

best, brilliant person’’ with high GPA and GRE test scores but rather students who have

‘‘much better social skills and much better community skills and…are coming here to

collaborate.’’ The self-proclaimed ‘‘selfish’’ student—funded by, but not planning to par-

ticipate in ESU-A—is a case in point. He was likely selected based on high test scores and

success in the undergraduate discipline, which have been demonstrated through meta-

analyses to be valid predictors of success in disciplinary doctoral programs (Kuncel et al.

2001) designed around individual achievement. That would make him a good fit for a

traditional program, but his lack of engagement with interdisciplinary activities is poten-

tially damaging to the network and community that ESU-A leaders are trying to build.

For example, Driskell and Salas (1992) found that collectively oriented team members

performed better on teams than individually-oriented members, a distinction that is only

relevant in an environment that makes frequent use of teams and networks. Otherwise,

student responses were generally very positive toward interdisciplinarity, indicating both

good fit and a limitation of the study recruiting procedures which likely favored more

satisfied students.

In summary, the recommendations are as follows. Professors and administrators inter-

ested in supporting interdisciplinary graduate education must seek to jointly identify and

cooperatively work toward eliminating institutional barriers which act as disincentives to

forming interdisciplinary communities spanning departments, schools and colleges. The

graduate faculty system at WSU, which expands eligibility for thesis/dissertation advisors

well beyond home department faculty, is an excellent example of this. Physical space is

important to the growth of interdisciplinary communities as an area for students and

professors to interact with one another and with the tangible artifacts created by the group

(Allen 1977; Mallon 2006; Toker and Gray 2008), but faculty must make compelling

arguments to support administrators’ decisions to assign space to interdisciplinary projects.

Finally, as with any socialization process, professors should make the expectations clear,

but since interdisciplinarity is not fully accepted in higher education, explicit discussions

may be even more critical to students’ careers.
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An important direction for future work would be to explore how the presence of

interdisciplinary programs changes the culture of higher education. This article has dem-

onstrated the many ways in which interdisciplinary work challenges the traditional norms

of the academy, but the success of some interdisciplinary programs within and across a

number of institutions, coupled with increased funding opportunities, cannot be denied.

What effect, if any, do interdisciplinary graduate programs have on the broader institu-

tional culture? Although the uphill battle of changing attitudes related to traditional dis-

ciplinary doctoral education was described by one WSU professor ‘‘like trying to move a

battleship with a stick,’’ he continued, ‘‘I feel like the IGERT program over the years at

NSF has made a difference’’ in doctoral education. Others at both institutions also

explained that these grants have helped advance interdisciplinary research and graduate

education at the institution, including by making collaboration across disciplines more

accepted.

The trend toward interdisciplinarity shows signs of increasing in the future, both in

academia in general and in doctoral education specifically (Ehrenberg and Kuh 2009). As

more doctoral programs become more interdisciplinary in name and nature, the processes

and consequences of student socialization will continue to be of great import.
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