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Curriculum 
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Background Information 

The job market for people with graduate degrees has changed in recent years. There has 

been a notable decrease in available faculty positions which has resulted in an inevitable shift, 

primarily for PhDs, to working in non-academic sectors. Less than 20% of PhDs in ecology 

secure an academic position (Hampton and Labou 2017). Most graduate students in biology enter 

careers in government, non-profit, science communication, biotechnology, industry, policy, etc. 

with little non-academic training (Beans 2018). While the job market seems dire for PhDs, some 

researchers see an increased need for those with rigorous quantitative and writing skills but 

mainly in careers outside academia (Fenster and Dudash 2018). A paper published in 2018 that 

surveyed PhD students and Postdoctoral scholars in Toronto found that many PhDs show high 

interest in non-academic careers, especially near degree completion, yet feel that their programs 

alone do not offer sufficient professional development to be competitive in these fields (Her et al. 

2018). This research emphasizes the need for better non-academic career training and 

professional development in graduate programs.  

My experience as a PhD student in the Environmental Science Department has echoed 

these sentiments. I started a PhD as a step in pursuing an academic career but with the current 

job market I have felt the need to prepare for other career options. Over the years, the ESM 

department and other offices at PSU (e.g., Office of Academic Innovation) have improved their 

professional development options, but I think there is still room to grow. In general, I feel there 

is limited professional development available, and an abundance of courses that focus mainly on 

content memorization with some academic skill preparation. In the ESM department, and largely 

throughout the university, most courses for graduate students are upper division undergraduate 

courses that are listed as split 400/500 level courses. The content in these courses is often 

designed for undergraduate learning, which likely does not contribute to graduate level skill 

building for research, teaching, and other careers. Graduate degrees in the ESM department 

require approximately two years of full time courses (9 credits for three terms), leaving limited 

time for pursuing additional professional development opportunities.  
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Four different graduate programs are offered in the ESM department: Master of Science 

(MS), Master of Environmental Management (MEM), Professional Science Master (PSM), and 

Doctor of Philosophy (PhD) in Earth, Environment, and Society (interdisciplinary PhD program 

for ESM, Geography, and Geology departments). All of these degrees require coursework and a 

thesis, but the individual requirements vary. Two of these degrees (MEM and PSM) are 

professional degrees that require students to work with a community partner from an external 

organization to develop and complete a project report. These programs have increased 

opportunities for professional development with some course offerings, such as Project 

Management, but could be expanded to be more relevant to PhD and MS degrees. There are 

some professional development opportunities offered in the department through a few graduate 

level courses (e.g., Environmental Data Analysis, Science Communication), assignments in some 

400/500 level courses (e.g., grant writing in Coastal Marine Ecology), lab group meetings, and 

Association of Environmental Science Student (AESS) events (e.g., weekly seminar).  

 

Research questions:  

The goal of this project was to determine and summarize preferences for future professional 

development opportunities among ESM graduate students by addressing the following research 

questions: 

● What is the current state of graduate curriculum in the ESM department?  

● Is anything available/accessible in other departments?  

● What could be done with few resources to improve professional development 

opportunities? 

 

Summary of Responses 

Sample Characteristics  

A survey was sent to a listserv of 87 graduate students in the ESM department, but 

according to the ESM office staff, the list is somewhat out of date and includes students that have 

graduated. At the time, 69 students were actually enrolled in an ESM graduate program. A total 

of 24 students filled out the survey, resulting in a response rate of 35% (based on enrolled 

students). All sample characteristics are reported in Table 1. Of the 24 students, 33% were PhD 

students and 66% were in one of three ESM master’s programs with 33% reporting MS, 29% 
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reporting MEM, and 4% reporting PSM. Most students have been in the program for less than 1 

year (33%), followed by 1-2 years (21%), 2-3 years (17%), and 3-4 years (17%). Only 12% of 

students had been in the program for more than four years.  Students were interested in a diverse 

range of jobs post-graduation with government (79%), non-profit (71%) and consulting (58%) 

having the most responses (Table 1).  

 

Professional Development Topics 

 In the survey, students were asked to rate the availability of 17 professional development 

topics within the ESM department with the following categories: not offered, infrequently (< 

once per year), sometimes (1-2 times per year), frequently (1 or more times per quarter). They 

could also choose the options: offered outside of ESM or not applicable (NA). Results of these 

rankings are reported in Table 2. Within ESM, the topics perceived as offered frequently are data 

analysis (58%), science communication (44%), and experimental design (38%). The topics 

perceived as offered sometimes were coding (38%), networking (38%), and data analysis (38%). 

The topics perceived as offered infrequently were grant writing (41%) and project management 

(39%). Topics reported as not offered in ESM were research website creation (58%), budget 

management (50%), and preparing/submitting a publication (43%). GIS (40%) was the main 

notable topic offered in other departments.  

 Currently, most students participate in professional development once (25%) or twice 

(21%) per year, or once per quarter (21%) within the ESM department. Students participate in 

professional development more frequently outside of the ESM department with 38% reporting 

once per quarter and 25% reporting twice per year. Students reported several avenues for 

professional development outside of ESM courses, such as conferences (78%), lab group 

meetings (65%), Association of Environmental Science Students (AESS) events (61%), and 

Office of Academic Innovation events and workshops (30%), among others. All frequencies and 

settings of professional development participation are reported in Table 3. 

 

Preferences for Future Professional Development 

 Students were asked to choose five professional development topics from a list of 17 that 

they would prefer to see more of in ESM graduate student curriculum. All of these topics are 

presented in Figure 1 in order of preference. Of those topics, the top five chosen were GIS 
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(58%), grant writing (54%), preparing/submitting a publication (46%), experimental 

design (46%), and non-academic career development (41%). Other high scoring topics were 

coding (38%), job searching (33%), and thesis writing (33%). It is also important to note that no 

students marked that they were satisfied with the current professional development opportunities 

in ESM. For delivery of these topics, student preferences were evenly split among the three 

options: professional development outside of current coursework (54%), professional 

development incorporated into required coursework (50%), and a 1-credit course that focuses on 

professional topics (50%). One student suggested having 1-credit courses that would take the 

place of required seminar courses.  

 

Additional Comments from Students 

 A few students left additional information in the comments section that offer accounts of 

personal experience and clarity in some of the multiple choice responses: 

● One PhD student expressed that professional development is limited, taught by 

instructors without current job market experience and poor communication skills, and 

focused mainly on academic topics. They also mentioned several necessary skills for an 

academic faculty member that are not addressed: grant writing, management, 

budgeting, teaching/pedagogy, and interpersonal skills.  

● One MS student said that professional development is hindered by co-listed coursework 

because undergraduates are in a different place professionally. There is also an 

expectation that graduate students mentor undergraduates in courses, but do not receive 

any guidance from the instructors.  

● Two graduate students (MS/PHD) emphasized that academic skills are taught most often 

and academic job paths are encouraged, but many graduate students are not pursuing this 

path.  

● Two graduate students (MS/MEM) suggested specific topics that should be covered in 

ESM graduate curriculum, some of which were not included in the list on the survey: 

resume/portfolio development, high quality presentations, white papers, 

professional reports, story maps, wetland delineation, restoration practices in the 

field, and Python/GIS applied to environmental issues. 
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● Two graduate students (MEM/MS) specifically pointed out that the School of the 

Environment seminars are not meeting the needs of graduate students and could be 

improved by replacing them with more graduate focused content, specifically with small 

groups of graduate students discussing professional development topics. 

● Two MEM students stated they had positive experiences in the program with connections 

to community partners, professional development, and critical thinking skills.  

 

While these comments were from individual students, I feel that many of these opinions are 

shared by other students. I have spent multiple years socializing with graduate students in our 

ESM community from many different labs and have heard similar concerns repeatedly. I 

recommend that these comments be taken into consideration to improve student experiences and 

success.  

 

Proposed Recommendations 

 With the feedback gained from this survey, and my own experiences, I am proposing the 

following potential options to improve professional development opportunities for graduate 

students. These are listed in order of low to high resource needs for implementation.  

● At new student orientation, provide information about current job market challenges, 

importance of professional development, and resources so that students can 

proactively look for these opportunities. 

● Incorporate more professional development into AESS events and lab group meetings. 

Over half of participants said they wanted professional development opportunities outside 

of coursework and over 60% said they currently participate in professional development 

via AESS events and lab group meetings. These could be great avenues for professional 

development. PIs with larger lab groups that discuss these topics regularly could be 

encouraged to schedule certain topics and open lab meetings to other students. For 

example, the Granek Lab does a CV/resume swap about once per quarter which could be 

made available to more students. The AESS seminar could set aside a few seminars each 

term to focus on professional development and these sessions could be facilitated by 

graduate students, faculty, or invited professionals from PSU or other organizations.  
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● Changes to assignments for graduate students in split level courses. There is currently a 

requirement for graduate students in 400/500 level courses to do a different assignment 

than undergraduates. This is often presented as the same assignment with higher level 

requirements (e.g., more pages and citations for papers) or an additional component (e.g., 

presentation of research paper). Many courses also include a group project with 

undergraduate and graduate students working together which often results in graduate 

students doing the bulk of the work (as graduate student funding is dependent on final 

grades). While this may provide some mentoring experience, a lot of graduate students 

gain mentoring experience through involving undergraduates in their research. I propose 

that these additional graduate level assignments be disconnected from 

undergraduate requirements and redesigned with a broader focus on graduate level 

professional skills. The following general topics were preferred by current graduate 

students and could be used in classes. I included some specific ideas for activities as well.   

○ Grant writing (e.g, students and/or instructor find a RFP and write a grant to 

match the requirements)  

■ Writing a grant has already been implemented in the Coastal Marine 

Ecology course, but could be improved by being tailored to an actual RFP 

○ Experimental design 

○ Preparing/submitting a publication and thesis writing (e.g., allowing students to 

write a portion of their thesis for a course requirement) 

○ Job searching, resume/cover letter, and interviewing (e.g., students find a job 

posting and create tailored job materials and do a mock job interview) 

○ Budget management 

○ Project management (e.g., research and find a project management platform and 

apply to specific situation) 

● Lessen the requirements for graduate student participation in 400/500 level 

seminars, particularly for PhD students who are required to take a minimum of four 

seminars. The topics and speakers are repetitive from year-to-year, therefore taking 

multiple seminars does not necessarily equate to more exposure to diverse research 

topics. These 1-credit requirements could be met with other courses offered within and 

outside ESM.  
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● As resources are available, the department could offer more graduate-level (500/600) 

courses that are skill-based, especially 1-credit courses or seminars that focus on career 

skills. Currently there are a few courses offered in ESM (e.g., Reproducible Analysis, 

Writing Workshop with Dr. Sarah Carville, Journal Club w/Dr. Cat de Rivera or Dr. Elise 

Granek) and increasing the frequency of these offerings would be beneficial, especially 

for MS, MEM, and PSM students. For new courses, the following suggestions could be 

implemented to reduce teaching burden on instructors:  

○ Discussion or workshop style with few structured assignments 

○ Each graduate student is assigned a class period to lead 

● Creating and offering courses that apply GIS and programming (Python) in 

environmental settings. In the survey, GIS was the most preferred topic to bring to 

ESM, even though it is offered regularly in the geography department. Students shared 

that they want more environmentally focused GIS content. As a student who took GIS in 

the geography department, I concur that those classes are very comprehensive and lab 

work heavy, but many of the concepts would not be applicable to an environmental job.  

 

Conclusion 

 ESM graduate students provided valuable feedback regarding professional development 

in the ESM department. The provided suggestions based on this feedback are meant to include 

some potential options for improvement. I acknowledge that the ESM department is limited by 

funding and university wide policies for course listing, and therefore do not expect 

comprehensive implementation. Overall, the department is on par with many programs in their 

courses and professional development and have taken it one step further by offering degrees that 

partner graduate students with professionals, which is rare. I propose that the department uses the 

survey responses and suggestions to guide short- and long-term changes to improve overall 

graduate student experiences.  
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Tables and Figures 

Table 1. Sample characteristics of graduate students that participated in survey about 

professional development in the Environmental Science and Management Department at PSU.  

Question Percent (n) 

What type of degree are you pursuing? (n=24) 

MS 33% (8) 

PhD 33% (8) 

MEM 29% (7) 

PSM 4% (1) 

How long have you been a graduate student in this program? (n=24) 

0-1 year 33% (8) 

1-2 years 21% (5) 

2-3 years 17% (4) 

3-4 years 17% (4) 

4-5 years 8% (2) 

5+ years 4% (1) 

When you started your degree, how long did you expect it would take to finish? (n=24) 

2 years 58% (14) 

2-3 years 8% (2) 

4 years 12% (3) 

5 years 21% (5) 

How long do you expect it to take now, based on your current status? (n=24) 

2 years 38% (9) 

2 years, +1 summer term 4% (1) 

2.5 years 12% (3) 

3 years 8% (2) 

3.5 years 4% (1) 

4 years 12% (3) 

4.5 years 4% (1) 

5 years 4% (1) 

5.5 - 6 years 4% (1) 

at least 6 4% (1) 

7 years + 1 term 4% (1) 

 What type of job(s) are you interested in seeking post-graduation? (Select all that apply.) (n=24) 

Government 79% (19) 

Non-Profit 71% (17) 

Consulting 58% (14) 

Restoration 46% (11) 

Industry 33% (8) 

Academic/Teaching 29% (7) 

Other 17% (4) 

 

 

Table 2. Summary of graduate student ratings of availability of professional development topics 

in current ESM coursework reported as a percent for each topic. Students were asked to “mark 

all that apply” so number of responses (n) may be higher than 24 and different for each topic. 

Bolded percentages are highest percent for each topic, indicating perceived frequency by most 

ESM graduate students.  

 

Not 

Offered 

in ESM 

Infrequently 

(<once a 

year) 

Sometimes 

(1-2 times 

a year) 

Frequently 

(1+ times 

per quarter) 

Offered 

outside 

ESM NA 
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Grant Writing (n=27) 22% 41% 11% 4% 15% 7% 

Teaching/Pedagogy (n=27) 26% 26% 22% 11% 11% 4% 

Resume/Cover Letter Writing (n=28) 14% 32% 32% 0% 18% 4% 

Job Searching (n=27) 22% 7% 30% 22% 15% 4% 

Job Interviewing (n=27) 33% 30% 11% 4% 19% 4% 

Non-academic career development (n=25) 24% 24% 36% 4% 8% 4% 

Networking (n=24) 8% 8% 38% 29% 13% 4% 

Research Website Creation (n=24) 58% 13% 13% 0% 13% 4% 

Thesis Writing (n=26) 15% 27% 12% 27% 19% 0% 

Preparing/submitting a publication (n=23) 43% 26% 13% 13% 0% 4% 

Data Analysis (n=24) 0% 0% 38% 58% 4% 0% 

Coding (e.g.,R, Python) (n=24) 4% 8% 38% 33% 13% 4% 

GIS (n=30) 17% 7% 7% 27% 40% 3% 

Project Management (n=23) 9% 39% 30% 22% 0% 0% 

Experimental Design (n=24) 8% 21% 17% 38% 13% 4% 

Science Communication (n=25) 0% 16% 36% 44% 4% 0% 

Budget Management (n=26) 50% 31% 4% 0% 12% 4% 

  

Table 3. Frequency and settings of current professional development participation by ESM 

graduate students.  

Question Percent (n) 

How often do you participate in PD offered WITHIN the ESM department? (n=24) 

Once per year 25% (6) 

Twice per year 21% (5) 

Once per quarter 21% (5) 

Never 17% (4) 

Once per month 12% (3) 

2-3 times per quarter 4% (1) 

How often do you participate in PD offered OUTSIDE of the ESM department? (n=24) 

Once per quarter 38% (9) 

Twice per year 25% (6) 

Once per year 21% (5) 

Never 17% (4) 

Where do you participate in PD outside of courses in the ESM department? (Select all that apply.) (n=23) 

Conferences 78% (18) 

Lab Group Meetings 65% (15) 

AESS Events  61% (14) 

OAI (e.g., workshops, mini-conferences) 30% (7) 

Classes in other departments 22% (5) 

PSU Library 22% (5) 

PSU Graduate School/Office of Graduate Studies 18% (4) 

ISS Fellows Events 13% (3) 

PSU Career Center 4% (1) 

Networking with industry professionals (other) 4% (1) 

Workshops provided by non-profits (other) 4% (1) 

I do not participate in PD outside of courses (other) 4% (1) 

Tutor (other) 4% (1) 
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Figure 1. ESM graduate student preferences for professional development topics to be added to 

current curriculum reported as percentages. Graduate students were asked to pick their top five 

preferences from these options. N=24. 
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