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Student Perspectives on Developing More Relevant Ph.D. Programs in STEM 

Disciplines through Professional Skills Training 

 
 

Introduction 

 

Graduate study, in an attempt to produce experts, has traditionally encouraged doctoral students 

to delve deeply into a narrow area of specialization over the course of their research 1,2. While 

recognizing the value of concentrated analysis and expertise, Ph.D. students themselves have 

expressed frustration at the inherent problem of compartmentalization of knowledge in doctoral 

programs 3 and what they perceive to be an “extreme specialization in their studies”4(p.47). As a 

result, some are left with what has been described as disconnected and narrow areas of expertise 
1,5 at a time when the changing marketplace is demanding workers who have well-rounded and 

integrative skills that balance breadth and depth, as well as experience with interdisciplinarity, 

leadership, and communication skills 2,5–8.  

 

Critics have determined that this disconnect is creating an unacceptable number of doctoral 

students who feel “ill-prepared for, and under-informed about, jobs outside of research 

universities” 1(p. 24). Even graduates who find work within the academy struggle to transfer their 

disciplinary training and knowledge to meet the broader demands of their new employment and 

are finding themselves largely unprepared to teach classes or serve administratively in academic 

departments 1. Consequently, researchers and employers are now urging contemporary Ph.D. 

students to acquire what they refer to as “generic,” “transferable,” or “professional development” 

skills—especially the capacity to lead, work well with others, and communicate knowledge to 

audiences across disciplinary borders—in addition to an area of academic expertise 8–13. As 

students have diverse motivations for pursuing a graduate degree, varying expectations about 

how the degree will prepare them for the future, and different experiences related to career 

development opportunities, there is yet much to be learned in this area. 

 

The misalignment between the professional skills contemporary employers expect and the actual 

skills with which many doctoral-level STEM programs are equipping doctoral students needs to 

be better understood. This research explores the degree to which students perceive that their 

doctoral programs are providing them with skills that will make them employable in the current 

job market. Using a mixed methods approach, this study employed both a written survey and 

focus group interviews with several groups of Ph.D. students currently involved in STEM 

doctoral programs at a large Midwestern university. The intent is to learn more about the ways in 

which Ph.D. students in these fields prepare themselves for careers in a demanding and 

fluctuating job market, and to discover their thoughts on how their departments and graduate 

programs could better assist in these efforts.  

 

Background 

 

The last few decades have witnessed an assortment of rapid and transformative changes in the 

needs of society and in the institutions created to respond to these needs 13,14. As the economy 

shifts from one based on the production of goods to one based on the production of knowledge 
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and information it creates a demand for new types of learners and innovators in every profession 
15. Consequently, employers and administrators in every sector now report that they expect 

doctoral programs to create well-rounded disciplinary experts who have the ability to be leaders 

in their fields and are capable of creating real-world value from knowledge and discovery1,16–18.   

 

Employers also report that they are seeking graduates who possess a myriad of skills not 

traditionally included in many STEM-focused programs, such as entrepreneurial experience 3, 

leadership skills 13,19, the ability to adapt to and manage shifting goals 20, and effective 

collaboration and communication skills with individuals both inside and outside of their areas of 

specialization7–13,17. It has been said that “today educated people and the knowledge they produce 

and utilize have become the keys to the economic prosperity and well-being of our society” 21(p. 

11).  In spite of these economic realities, universities—and doctoral programs specifically—

largely continue to view Ph.D. training as a means of reproducing the status quo 1,2,7,22,23.  

 

Given the disparity between the narrow disciplinary skills traditionally acquired in doctoral 

education and the growing pressure for STEM graduates to have more transferable professional 

skills in the contemporary economy, many have questioned whether the current highly-

specialized form of research-dominated graduate education is still capable of responding to the 

needs of both students and of society 4,24. These concerns emphasize the increasing significance 

of transferable skills training for the employability and career readiness of all graduate students 
17,25, as well as the growing necessity for a more self-regulated and professionally flexible 

graduate education that equips Ph.D. students with the ability to adapt their education to meet a 

broad set of needs as they become proficient lifelong learners in a variety of occupations. 

 

Recent examinations of doctoral education and graduate career paths show that even after 

acquiring advanced degrees in a disciplinary field, most Ph.D. graduates never secure jobs at 

research universities—and yet the training of graduate students continues to be geared almost 

exclusively toward such positions 26,27. Approximately half of all students who begin a doctoral 

degree report wanting to pursue a career as a professor in a tenure track position 19, and the 

results of several national surveys conducted over the last decade indicate that around fifty 

percent of doctoral graduates will end up employed in business, government, and nonprofit 

sectors9,19,24,28. Findings emphasize that only a minority of graduate students will be able obtain 

employment which directly applies the academic content of their doctoral education 29. 

 

In spite of these data, the traditional expectation for Ph.D. students to become tenure-track 

faculty members has been maintained in the midst of abundant statistics documenting the 

continuing decline of available jobs in academia 23,30–32. Several factors over last few decades 

have dramatically decreased the number of tenure-track jobs in many academic disciplines in 

what looks to be a now-permanent structural imbalance 23. This means that if Ph.D. programs 

continue to proceed in the traditional manner, many knowledge communities may be training 

doctoral students at great length and expense for jobs they will never obtain 2,30,32,33.  

 

Research also shows that even those graduates who eventually do land a job in academia are 

finding themselves to be lacking general professional skills and are largely unprepared to work 

cooperatively with other faculty, participate in interdisciplinary projects, or serve 

administratively as leaders in academic departments 1,13. Many career skills not typically situated 
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within traditional Ph.D. coursework - including the ability to cope with change, possessing a 

mindset capable of recognizing opportunities, and the ability to innovate across disciplines—

have become essential professional and life skills that students need regardless of their chosen 

fields of study 34,35.  

 

In summary, the acquisition of a broader set of transferable professional skills, in addition to a 

technical specialty, can provide students with the capacity to recognize opportunities for 

innovation and the generation of economic and/or social value more quickly36. In the new 

economy, the ability to nimbly direct one’s learning towards desired outcomes, coupled with an 

awareness of the utility of possessing broadly-applicable professional skills, has become the key 

to quickly assessing market conditions and creating new opportunities rather than a waiting to 

find a reliable ladder to the top 29,37–39. Overall, a more comprehensive perspective about the 

career options open to all Ph.D. students—and STEM students in particular—combined with 

exposure to transferable professional and lifelong learning skills would augment workforce 

readiness and employability, leaving multiple career paths open for doctoral graduates 40. 

 

Purpose and Research Questions 

 

Quantitative data have been gathered in previous studies that document the existing incongruities 

between the disciplinary skills acquired during doctoral education and the professional skills 

contemporary employers are demanding9,28,41. Researchers studying the roles of postsecondary 

education in career preparation have commonly relied on questionnaires and surveys as the 

predominant means of determining Ph.D. graduates’ assessments about how well their former 

doctoral programs prepared them for their current careers 5,22,23,42.  

 

What is noticeably absent in the literature up to this point, however, are the voices of the 

students—beyond what can be expressed in a survey with limited response options—who are 

currently engaged in the higher education-career preparation process. In order to fill this gap and 

better understand the expectations and perceptions of contemporary STEM doctoral students 

surrounding the acquisition of relevant professional skills during graduate school, by answering 

the following questions:  

1) What are Ph.D. students’ career objectives? 

2) How do Ph.D. students perceive the relevance or focus of their programs? 

3) Which professional skills are students interested in acquiring? 

4) How do Ph.D. students feel their programs could be improved? 

Research Methods 

 

This exploratory study uses a mixed methods approach involving a quantitative survey with 

focus groups. The purpose of the quantitative survey was to gather demographic data from 

participants as well as gauge interest in various aspects of professional development. Focus 

groups were chosen because of their ability to uncover deeper facets of understanding that often 

remain hidden when employing surveys alone to gather data 43. Numerous topics can be 

discussed and many insights can be gained, particularly with regard to the variations in student 

behavior in comparable situations. This proves useful in studies such as this one when seeking to 
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triangulate data to better understand how the experiences, behaviors, and skills acquired by 

similar types of students produce different levels of career readiness despite being educated in a 

seemingly common learning environment.  

 

Participants 

 

To date, the study has recruited the participation of 44 students who are currently enrolled in 

STEM-related Ph.D. programs at a large Midwestern university.  In addition to being doctoral 

students in a STEM discipline, a secondary level of participant stratification was added and each 

of the four focus groups was populated by assembling participants who also shared another 

common characteristic 44,45. These commonalities included: foreign students who are sponsored 

financially by their national governments; students who are sponsored financially by a company; 

students who work in a research position as part of an integrated university/industrial research 

park community; and students who have previously participated in a professional development 

course or workshop offered through the university.  

 

Research Design and Data Collection Procedures 

 

Each of the four focus groups consisted of roughly 8-10 participants who were asked to 

individually fill out a consent form and a 20 question survey upon arrival at the focus group site. 

The survey consisted of questions designed gather general demographic information, as well as 

numerical rating scales intended to elicit more specific information about the student’s career 

goals, expectations about being prepared for the job market during graduate school, perceived 

proficiency in various professional skills, interest in gaining additional supplemental skills 

training, and opinions about what formats would make transferable skills training most accessible 

to them (see Appendix A). 

 

The focus group interviews were approximately 90 minutes in length and moderated by a team 

of researchers who employed a flexible interviewing structure in an effort to foster a 

conversational atmosphere and collect genuine responses from the participants during the 

interviews 46. The moderator team used a list of potential focus group questions organized around 

topics pertinent to the research questions as prompts to stimulate group discussion. The 

researchers elected to use this questioning guide as a non-verbatim and non-linear topical outline, 

employing it more to focus on covering important areas of research relevance and provide 

prompts for introducing new topics and for segueing between topics as the discussion progressed 

than to address specific research questions in a particular order.  

 

Data Analysis Procedures 

 

Qualitative analysis of the information collected from the focus group interviews was initiated by 

performing multiple readings of the information in its entirety to become familiar with the 

compiled data sets. After this process was completed, phrases, ideas, reactions, suggestions, and 

opinions that were repeated throughout the focus groups were highlighted to uncover and 

summarize common themes within the data. Initial coding was then performed to sort data into 

manageable chunks relating to these themes. Finally, connections, relationships, and larger 
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patterns within or between themes were extracted and examined to ascertain whether these fit 

with any of the current theories that exist in available research on this topic 47,48.  

 

Analysis of the quantitative survey results consisted of comparing the mean scores and standard 

deviations of the responses. Survey items asked participants to rank the types of jobs they will 

seek after completing their degrees and how informed and prepared they feel for their respective 

careers. The survey also asked students to describe their proficiency in professional skills and the 

likelihood they would participate in additional training in those same skills if it were provided. 

Students also indicated how much time they would be willing to spend per week to learn those 

skills. The results of the survey were compared with the results of the focus groups and are 

shown in the results and discussion sections. 

 

Results 

 

The main themes discovered during the analysis of the focus group data are presented here in an 

effort to address the research questions posed by this study.   Further examination of these 

themes seeks to develop a better understanding of student perceptions about which skills will be 

most useful in their future careers, and which factors affect their learning and career preparation 

behaviors and influence the kinds of knowledge and skills they actively seek to acquire during 

graduate school.  

 

1) What are Ph.D. students’ career objectives? 

 

Despite the traditional association of a Ph.D. with a job in academia 19, or the belief (as one 

student put it) that getting doctoral degree in a STEM field means choosing a career as a research 

scientist, participants in this study not only reported an interest in multiple career paths but also 

the desire to become consultants, entrepreneurs, and social activists. The survey asked 

participants to indicate their interest in each of 5 different career paths (tenure-track faculty, 

research scientist in academia, research scientist in industry, research scientist in government, or 

other) on a scale from 1 to 5 with higher numbers indicating more interest. The results are 

summarized in Tables 1 and 2 below. 

 

Table 1 

Path 
Mean 

Rating 
Standard Deviation 

Tenure-Track Faculty 3.5 1.4 

Research Scientist – Academia 3.3 1.4 

Research Scientist – Industry 3.7 1.4 

Research Scientist – Government 2.9 1.5 

Other 1.9 1.6 

 

The mean scores show that these students slightly preferred the prospect of doing research in 

industry over tenure-track and research academic careers. The standard deviations demonstrate 

the large variance in the career goals of the participants.  
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Table 2 

Path 

Percent of participants 

indicating this career path as 

being MOST desirable (with a 

score of 5) 

Percent of participants 

indicating this career path as 

being LEAST desirable (with 

a score of 1 or 0) 

Tenure-Track Faculty 27% 30% 

Research Scientist – Academia 27% 25% 

Research Scientist – Industry 34% 30% 

Research Scientist – Government 16% 36% 

Other 18% 84% 

 

One student expressed the opinion that you end up in the career for which you are trained:  

 

“[It] depends on your PI (principal investigator or advisor) and your department. 

So, my PI, most of his students have gone into industry. Now he’s trying to get 

students into academia. There are [some] labs in the department [where] they all 

go into industry, and different ones are more [geared] toward becoming faculty. 

So, I think it just depends on who you work for really.” 

 

Many participants also reported that their career goals had changed as a result of their 

participation in a Ph.D. program. Some participants attribute their changing career goals to 

observations that changed their opinions about the nature of academic work life: 

 

“I’m open now to other [career] options. I thought [before] about only staying in 

academia, but I realized here at [the university] that there are other options.”  

 

Other participants described how, by focusing solely on the technical skills required by their 

academic disciplines and neglecting any formal training in general professional skills, they 

believe that their Ph.D. programs limited their career options. One student said: 
 

“I think one of the big things people say is, well, once you get your Ph.D., then 

you can manage people, and so, I [thought] that’s something that I would have – 

[however,] I have absolutely no idea how I would do that if I were to go into a 

management position, and so, actually I [just] say I don’t want a management 

position. That’s not what I want, or I don’t care about that aspect at all, and so, 

probably if I felt like I had that skill set, I would be more apt to move that 

direction, but right now, as I said, I think I would be a terrible manager.”  

 

In some cases participants felt that being assigned to work on certain research projects can lead 

students to gain esoteric or irrelevant skill sets, leaving them almost exclusively with experience 

in highly theoretical work or research without any present day applications: 

 

“My project is fundamental physics, far away from applications. It’s in the field 

of computing, so it’s pretty far away from what industry is doing right now, and 

it’s just why I would go pursue – maybe academia” and “I feel that some of the 

content of the facts that we learn is kind of out of date. So, there is a big 
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difference in the requirements between what we learn and the requirement of the 

industry.”  

 

2) How do Ph.D. students perceive the relevance or focus of their programs? 

 

Several participants expressed what they perceived to be a problem in conflicting objectives 

between possible career paths, making it difficult for Ph.D. students with atypical career goals in 

some programs to learn the skills that are relevant to their specific goals. Many participants 

expressed the belief that different fields often expect employees to do things differently, and that 

most Ph.D. programs only focus on teaching skills for certain types of careers. For example, one 

participant said: 

 

“There’s a disconnect between the way you do research as a Ph.D. and the way 

that you would be doing research in industry. Generally in a Ph.D., you're doing 

fairly fundamental research, really understanding why this thing works. When 

you're in industry, they don’t really care why it works. They just want it to work. 

They need to sell it, and so that fundamental understanding is not as important. 

It’s more empirically based. It’s more statistically based.”   

 

Some of the participants who were nearing the completion of their Ph.D. program and getting 

involved in the job search process described a growing awareness of a “mismatch” between the 

skills they have been encouraged to develop and the ones potential employers are looking for: 

 

“I wasn’t exposed to [general professional skills] a lot – but from what job search 

I have done, my experience and specifically my [Ph.D.] project is not going to 

prepare me directly for a job in the sense that I cannot get a job in what research 

I have done.” 

 

When asked during the survey how well they thought their doctoral programs were preparing 

them for their future careers, the mean score on a scale from 1 to 10 was 7.7, indicating that 

participants were fairly optimistic about how their program was preparing them. That optimism, 

however, decreases as students get closer to graduation. Across all participants, they were likely 

to respond 1 point lower for every 3 years spent in their program.  

 

Finally, some participants said that in doing everything that was required of them over the course 

of their Ph.D. program, they just never realized how isolated their skills were becoming: 

 

“I think you live in a shell when you're doing your PhD. You're so busy trying to 

answer this one question that you lose track of everything else, and when you 

wake up, you're just about to graduate, and there’s very little time to network and 

find anything else, because the PhD just keeps you so busy that you have no time 

for anything else, and you're just doing one question.”  

 

One participant summarized these thoughts by saying: 
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“Sometimes I think that the problem is that we don’t know if we need [other 

skills], because if I am entirely interacting with [others just like me] – I don't 

know anything else.”  

 

3) Which professional skills are students interested in acquiring? 

 

The STEM Ph.D. students who participated in this study were asked to describe an “ideal skill 

set” that they believed would best prepare them for both their job search after graduation and for 

their future careers. Communication skills and interpersonal or “people skills” were mentioned 

often by respondents:  

 

“It’s not a matter of knowledge. It’s a matter of being able to communicate;”  

 

“In academia or in industry you're going to have to deal with other issues that 

are not just your research or your topic. It’s going to be with people, it’s going to 

be budgets, it’s going to be talking with administrators.”  

 

Participants also frequently expressed a desire to learn better leadership and management skills 

as part of their Ph.D. training. They reported that they hoped to “learn how to manage students, 

manage projects, and you can then be – maybe at least a little bit more adept [at] coming into an 

environment and leading a research project instead of just being a part of one.” Other students 

described the perceived expectations potential employers have:  

 

“I think that what is expected from a Ph.D. regardless if it’s industry or academia 

– you are expected to be more than a technician or someone who executes the 

research. You are expected to be a leader, you are expected to– I don't know – 

take control of a project and not only the technical aspects.”  

 

“There are a lot of Ph.D. [graduates], so if you want the job, you better have 

management skills, you better have some communication skills that you can also 

bring to the table.” 

 

4) How do Ph.D. students feel their programs could be improved? 

 

Although nearly all of the participants in this study agreed that they are extremely busy, students 

indicated that they would be willing to spend, on average, up to two hours per week involved in 

some type of supplemental professional skills development. They stated that they would be 

willing to participate as long as they feel that it is interesting, well-designed, and relevant to them 

and their career goals. The format the proposed training should take was not perceived to be as 

important to students as was its relevance: 

 

“Regardless of [it being] workshop or a class or whatever, it should be important 

that it’s connected to reality. For instance, if you want to learn to write a 

proposal, write it for real, not for just a class. Talk with your advisor and find a 

real proposal and do it. Or with anything – like entrepreneurship – really create 
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this new industry. Do that part for real, not just as an imposed exercise that is not 

connected [to real life].” 

 

Students emphasized that relevance made training more interesting and something they were 

more likely to pursue: 

 

“The closer [it is] to your real life, the better. If you can apply it for your 

proposals, for your thesis, for your company or whatever it is, the better.” 

 

“If it’s really interesting, then I’ll give up other stuff to do it.” 

 

Other participants indicated that they would prefer more flexibility in customizing which 

professional skills would best suit their needs, and some worried that graded courses and 

mandatory professional development requirements would result in “one-size-fits-all” models that 

were not actually useful for many students. What eventually resulted from discussions on 

mandatory versus optional supplemental skills trainings was a general consensus on the 

usefulness of a hybrid of flexible formatting options:  

 

“You have to pick one out of a list – an elective from this group. Or what if as an 

option you had a mandatory number – you had to do like three credits in 

professional development, and you could choose from a pool of classes to fill that 

three credits however was most beneficial to you.”  

 

An interesting and unanticipated development in the research concerning what formats and types 

of training would be most useful for career preparedness was the amount of student responses 

that centered around the desire for better mentorship and guidance from their advisors. One 

participant said: 

 

“I think [the university] provides us with a wonderful platform for us to develop 

ourselves. So, we have most wonderful faculty, and we have all kinds of resources 

back in the lab – all these kinds of courses, and we have wonderful alumni, but 

the problem is we don’t know how to utilize these resources. I think that’s the 

biggest problem. We need some guidance about how to utilize this so that we can 

become better. Not just in research but also in our personal development.” 

 

Other participants responded that what they desired most as they prepared for life after 

graduation was the advice from their advisors on topics other than their research about 

how they could better prepare themselves for the job market: 

 

“I meet with my advisor probably for half an hour at least every two weeks, but 

it’s always focused only on the research. So, I think he knows a lot of my skills, 

because obviously I’m communicating with him and presenting to him. I think he 

has some ideas, but I think to have a formal discussion, maybe once a semester 

that says, ‘What are your career goals?” 
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“Usually with our advisor we mostly talk about the research work. I think once a 

semester we could schedule a time slot talking about ‘I think that this is where I 

want to head out, and this is what other things I want to work on that can help me 

in the future,’ because I would like to be someone like my advisor, at least in 

terms of the skill set that he has. So I would like to extract those qualities from 

him”  

 

Although the professional development of Ph.D. students cannot be placed entirely upon the 

shoulders of already overburdened university faculty members, one participant suggested that if 

emphasis were placed on assuring that students acquired good interpersonal, communication, and 

management skills early on in the doctoral process, both students and their advisors would be 

more capable of creating the type of mentoring relationships that would facilitate student 

preparations for life after graduation. 

 

Discussion 

One interview participant gave a seemingly conflicting statement that, upon further analysis and 

comparison of the survey data with the focus group transcripts, appeared to be a common theme 

among many participant responses:  

 

“I think we are doing fine, I think, or at least I’m doing okay or fine maybe, but 

other minor things – as I said, we are usually overworked. We are not exposed to 

other groups. We are not learning how to manage our life, how to manage our 

career, and many other things that I think [would] help us to be happier [and] 

more successful after the PhD.”  

 

As one participant pointed out while discussing career preparedness, “the program you are in is 

not [completely] responsible for these kinds of things. It basically provides an ecosystem, and we 

have to learn how to survive it. So, basically, it doesn’t do a lot to help you, but that’s also your 

own responsibility While it may be true that students at this level are ultimately responsible 

taking the initiative to determine what skills they need most and seeking these skills out, it may 

also be true that they would be more likely to do this if they were given the tools and flexibility 

necessary to self-regulate (i.e., identify problems, innovate potential solutions, judge how well 

the attempts are solving the problem/aiding in obtaining the desired goal, and readjust/regulate to 

overcome obstacles or try other solutions to get back on track). Many students have not yet 

learned the skills needed to recognize innovative opportunities for skill development or to 

overcome the various barriers within the graduate school culture that affect their ability to self-

regulate their learning and flexibly change strategies or behaviors as they relate to their 

motivations and desired outcomes.  

 

Despite the growing need for STEM students to develop a variety of transferable skills that 

confer access to diverse strategies of self-regulation, the available literature and the findings 

outlined in this paper suggest that barriers exist within many doctoral programs that limit the 

ability of Ph.D. students to increase their motivation, self-efficacy, and empowerment in the face 

of economic uncertainty by selecting their own expected career outcomes or setting personally 

relevant skills-acquisition goals 3,4,6,7,22,49,50. In the current apprenticeship-model of doctoral 

education, it is consistently reported that “the training doctoral students receive is not what they 
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want, nor does it prepare them for the jobs they take” 23(p. 3). Often the skill set a student expects 

to acquire by enrolling in a Ph.D. program is significantly different than the skills they are 

formally urged to obtain before graduation 40,51–53. As Brown et al. describe it, “The general 

strategies for intuitive reasoning, resolving issues, and negotiating meaning that people [need for 

negotiating] everyday activity are superseded by the precise, well-defined problems, formal 

definitions, and symbol manipulation of much [of] school activity”51(p.35).  

 

Many institutions may soon find themselves compelled to re-evaluate their graduate curricula in 

order to more fully equip students with the current knowledge and professional skills necessary 

for a broader array of careers4–6,18,19,54–56. Accelerating current efforts to infuse transferable 

professional skills into every student’s discipline in academia as they seek their Ph.D.s will 

create a new standard for engaged and socially relevant universities who provide graduates with 

the skills they need to lead, innovate, and overcome challenges both in academic and non-

academic contexts 57. In seeking solutions for facilitating this process by offering potential 

solutions for closing the transferable skills gap, the final section of this paper gives suggestions 

for integrating the findings of this study with research that examines the possible benefits of 

integrating courses that teach the principles of entrepreneurship into STEM-related Ph.D. 

programs as a means of delivering relevant and flexible professional skills, encouraging self-

efficacy and the capacity to become lifelong learners , and making STEM students in all 

disciplines more employable before graduation. 

 

Conclusion 

 

With the nature of jobs in the current market for STEM graduates permanently transformed by a 

changing global economy, graduate education now finds itself with an opportunity to reinvent 

itself as well. Contemporary Ph.D. students are beginning to realize that their training must 

change and are demanding that universities provide graduates with the skills necessary to operate 

professionally within the new economy 1,29. Previous research on graduate students, including the 

STEM-field Ph.D. students who participated in this study, emphasize that while the technical and 

disciplinary-specific training received during doctoral programs is useful, they are missing basic 

professional skills that are essential in the contemporary economy.  The findings of this study 

suggest that many STEM students in doctoral programs are not only aware that they are lacking 

these skills, they are willing and looking for flexible, interesting, efficient, and relevant ways to 

develop them over the course of their graduate programs. 
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Appendix A 

 
PhD Focus Group Participant Information Survey 

 
 
Name: _______________________________________ Email:  _________________________________ 
 
I voluntarily agree to participate in this research focus group and provide my consent to have my 
personal comments recorded. These comments may be used in reports or for publications with the 
understanding that my name and identifying characteristics will not be used or associated with them. 
 
__________________________________________       ________________________________ 
Signature                  Date 
 
PLEASE COMPLETE THE FOLLOWING: 
 
1. College in which you are enrolled (please circle):  
 

Agriculture   Management 
 
Education   Pharmacy 
 
Engineering   Science 
 
Health and Human Sciences Technology 
 
Liberal Arts    Veterinary Medicine 
 
Other (please describe0: _________________________ 

 
2. Department or academic program for your PhD:  _________________________________________ 
 
3. Faculty Advisor(s): __________________________________________________________________ 

 
4. Month/Year you started your doctoral training at Purdue: __________________________________               

 
5. Anticipated date of completion of your doctoral training:  __________________________________ 
 
6. Previous degrees and institutions where you received them: 
 

Degree Institution Year Received 
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7. Gender (please circle):            female             male 
 
8. Age:  __________ 

 
9. Are you an international student (please circle)?          yes            no 

 
10. Nationality:  ______________________________________________________________________ 
 
11. Ethnicity (if a U.S. Citizen): 
 
____ White 
____ Hispanic or Latino 
____ Black or African American 
____ Native American or American Indian 
____  Asian / Pacific Islander 
____ Other, please describe: _______________________ 
 
12. What is the source of funding for your doctoral degree: 

 
____ Research grant/assistantship from Purdue faculty 
____ Third party (e.g., government, military), please describe: ____________________________ 
____ My own personal funding 
____ Other, please describe: _______________________________ 
 
13. Previous work experience: 
 

Position Company/Organization Dates 

   

   

   

 
14. What type of job will you seek after you complete your PhD? (Please rank your preferences 1-5) 
 
                                                       Not interested at all (1)          Extremely interested (5) 

Tenure-track faculty position   1 2 3 4 5 

Research scientist in academia 1 2 3 4 5 

Research scientist in industry 1 2 3 4 5 

Research scientist in government 1 2 3 4 5 
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Other ( please explain) 

 

1 2 3 4 5 

 
15. On a scale of 1-10, how informed are you about the prospects of being hired into your chosen career 

field? 
 

Not well informed at all -      1     2      3      4      5      6      7     8     9    10     - Extremely well informed 
 

16. On a scale of 1-10, how well is your PhD program preparing you to be successful in your future 
desired profession or career path?   
 
Not well prepared at all -     1     2      3      4      5      6      7     8     9    10     - Extremely well prepared       

                  
17. On a scale of 1-10, please rate your proficiency in the following professional skills outside of your 

major area of study?  
 
                                                            Not proficient at all (1)               Extremely proficient (10) 

Leadership 1 2 3 4 5 6 7 8 9 10 

Managing people 1 2 3 4 5 6 7 8 9 10 

Program administration 1 2 3 4 5 6 7 8 9 10 

Project management 1 2 3 4 5 6 7 8 9 10 

Grant writing 1 2 3 4 5 6 7 8 9 10 

Communication 1 2 3 4 5 6 7 8 9 10 

Negotiation 1 2 3 4 5 6 7 8 9 10 

Interpersonal skills 1 2 3 4 5 6 7 8 9 10 

Time management 1 2 3 4 5 6 7 8 9 10 

Ability to work collaboratively 1 2 3 4 5 6 7 8 9 10 

Career preparation and planning 1 2 3 4 5 6 7 8 9 10 

Intellectual Property Management 1 2 3 4 5 6 7 8 9 10 

Entrepreneurship 1 2 3 4 5 6 7 8 9 10 

Ethics 1 2 3 4 5 6 7 8 9 10 

Social responsibility 1 2 3 4 5 6 7 8 9 10 
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Teaching 1 2 3 4 5 6 7 8 9 10 

Educational assessment 1 2 3 4 5 6 7 8 9 10 

 
 
18. On a scale of 1-10, please rate how likely you would be to participate in training related to the 

following professional skills, if it were made available to you as part of your doctoral program. 
 

Unlikely (1)                        Extremely likely (10) 

Leadership 1 2 3 4 5 6 7 8 9 10 

Managing people 1 2 3 4 5 6 7 8 9 10 

Program administration 1 2 3 4 5 6 7 8 9 10 

Project management 1 2 3 4 5 6 7 8 9 10 

Grant writing 1 2 3 4 5 6 7 8 9 10 

Communication 1 2 3 4 5 6 7 8 9 10 

Negotiation 1 2 3 4 5 6 7 8 9 10 

Interpersonal skills 1 2 3 4 5 6 7 8 9 10 

Time management 1 2 3 4 5 6 7 8 9 10 

Ability to work collaboratively 1 2 3 4 5 6 7 8 9 10 

Career preparation and planning 1 2 3 4 5 6 7 8 9 10 

Intellectual Property Management 1 2 3 4 5 6 7 8 9 10 

Entrepreneurship 1 2 3 4 5 6 7 8 9 10 

Ethics 1 2 3 4 5 6 7 8 9 10 

Social responsibility 1 2 3 4 5 6 7 8 9 10 

Teaching 1 2 3 4 5 6 7 8 9 10 

Educational assessment 1 2 3 4 5 6 7 8 9 10 

 
 

19. Are there other skills you are interested in acquiring while obtaining your PhD? (please describe) 
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20. Please indicate how many hours per week would you be willing to devote to professional skills 
training per week? 

____ No time available 
____ 1 hour 
____ 2 hours 
____ 3 hours 
____ 4 hours 
____ More than 4 hours 
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