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Abstract 

Purpose: Postdoctoral scholars are increasingly pursuing diverse career paths requiring broad skill sets. 

To create comprehensive professional learning and development strategies for postdoctoral scholars, a 

reporting of current approaches is required.  

Methodology: This literature review is a systematic examination and synthesis of the current literature 

describing professional learning and development pertaining to postdoctoral scholars. The objectives 

and components of initiatives were extracted and narratively synthesized to identity important patterns 

and themes across the literature.  

Findings: Commonalities amongst professional learning and development initiatives for postdoctoral 

scholars included skills development in the following areas: teaching and learning, mentorship, 

academic careers, academic writing, industry careers, networking, career planning, project 

management, time management, communication, leadership, and balancing work-life demands.  

Value: In synthesizing the literature that describes professional learning and development opportunities 

for postdoctoral scholars, it is apparent that opportunities look different in every setting with no 

empirical evidence that one strategy is more effective than another.  Given the significant resources 

often required to support professional learning and development initiatives, a deeper understanding of 

the benefits and deficiencies of various components is needed to ensure scarce resources are invested in 

the most effective strategies. 
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Introduction 

Postdoctoral scholars (postdocs) are academics who hold doctoral degrees and are engaged in 

short term mentored research and/or scholarly training for the purpose of skills development prior to 

employment in tenure track faculty positions (Nerad and Cerny, 1999, Jadavji et al., 2016, Mitchell et 

al., 2013). With fewer than 20% of postdocs moving into tenure-track positions (Edge and Munro, 

2015, Fuhrmann et al., 2011, McKenzie, 2007), an increasing number of postdocs are pursuing careers 

outside of academia (Fuhrmann et al., 2011). Postdocs have recognized the need for adequate 

professional learning and development opportunities to prepare for diverse careers, roles and 

responsibilities (Nerad and Cerny, 1999, Brownell and Tanner, 2012, Rybarczyk et al., 2011b).  

Professional learning and development opportunities for postdocs may include informal or 

formal activities to increase knowledge, skills, and abilities to help improve performance in present or 

future roles (Åkerlind, 2005, Webster-Wright, 2009). The vast range of experiences can include formal 

structured initiatives (e.g., seminars, workshops, conferences, courses), embedded professional and 

self-directed learning activities (e.g., co-teaching, mentorship, group discussions, communities of 

practice, professional meetings, reading groups), and informal interactions with other researchers, 

educators, and scholars (Webster-Wright, 2009, Knight et al., 2006, Roxå and Mårtensson, 2009).  

There is an array of non-scholarly information on researcher development initiatives that can be 

found online at both institutional and national levels. For many post-secondary institutions, research 

funding is dependant on demonstrating evidence of transferable skill training. In the UK, Vitae has 

worked across sectors to develop a Researcher Development Framework (Vitae, 2010). Although this 

work provides a valuable contribution to researcher development, it is not specific to the broader, non-

research related skills that postdocs may need to develop for roles outside of academic settings.  A 

recently published systematic review revealed professional learning and development had a positive 

impact on postdocs’ teaching and learning skills, writing and publication skills, and general career 



skills (Nowell et al, 2018). Other outcomes of engaging in professional learning and development 

included developing a community of peers with other postdocs, enhancing work-life balance, and 

purposefully planning for professional learning and development skills (Nowell et al, 2018). Although 

this systematic review addressed the impact of professional learning and development opportunities, it 

failed to provide adequate descriptions of professional learning and development initiatives so that 

others may replicate them.  

To date, there is a gap in the literature synthesizing the objectives and components of 

professional learning and development initiatives for postdocs. Given the potential importance for 

postdocs to engage in professional learning and development, our aims were to build upon the 

frameworks and reviews of others and identify published articles that (1) described professional 

learning and development for postdoctoral scholars, and (2) described the objectives and core 

components of these initiatives. The synthesis of this literature may be useful to those looking to 

initiate professional learning and development for postdocs. 

Methods 

The aim of this literature review was to identify literature describing the objectives and 

components of professional learning and development initiatives for postdoctoral scholars. This 

literature review was guided by Popay et al. (2006) Guidance on the Conduct of Narrative Synthesis in 

Systematic Reviews, the Preferred Reporting Items for Systematic Reviews and Meta-Analyses 

(PRISMA) (Moher, 2009), and the Enhancing Transparency in Reporting the Synthesis of Qualitative 

Research (ENTREQ) guide (Tong et al., 2012). Sixteen disciplinary and interdisciplinary databases 

were searched from the inception of each database to November 2017. These included Academic 

Search Complete, Business Source Complete, Biosis Previews, CAB Abstracts, CINAHL, 

Communication Abstracts, Education Resources Complete, EMBASE, Environment Complete, ERIC, 

IEEE Xplore, MEDLINE, PsycINFO, Scopus, SocIndex, and Web of Science  A search to identify grey 

literature (reports of studies not found in the peer-reviewed literature) was conducted by scanning 



ProQuest Dissertations and Theses Global database, Trove (National Library of Australia 

theses/dissertations), Ethos (British Library theses/dissertations) and websites of national postdoctoral 

associations (Canadian Association of Postdoctoral Scholars, National Postdoctoral Association). A 

structured search was developed in Medline (OVID) and modified according to the indexing of other 

databases (Table 1). The search focused on two main concepts: postdocs and professional development. 

Both keywords and subject headings were included for each concept. No limitations were placed on 

study design, or publication year, however, results were limited to those published in English language. 

All reference lists of included articles were searched and Google Scholar ‘cited by’ was used to identify 

additional literature.  

Table 1: Final Search Strategy for Ovid MEDLINE 

Database(s): Ovid MEDLINE(R) Epub Ahead of Print, In-Process & Other Non-Indexed 

Citations, Ovid MEDLINE(R) Daily and Ovid MEDLINE(R) 1946 to Present  

Search Strategy: 

# Searches 

1 postdoc*.mp. 

2 post-doc*.mp. 

3 post-phd*.mp. 

4 or/1-3 

5 exp Staff Development/ 

6 exp Leadership/ 

7 exp Mentoring/ 

8 exp Mentors/ 

9 exp Teaching/ 

10 (professional adj1 development).mp. 

11 (professional adj1 learning).mp. 

12 (professional adj1 growth).mp. 

13 (career adj1 development).mp. 

14 (career adj1 mentor*).mp. 

15 (career adj1 goal*).mp. 

16 (career adj1 preparation).mp. 



17 (career adj1 navigat*).mp. 

18 (capacity adj1 development).mp. 

19 (postdoc* adj2 train*).mp. 

20 (faculty adj1 development).mp. 

21 (collegial adj1 mentor*).mp. 

22 (peer adj1 coach*).mp. 

23 coaching.mp. 

24 mentor*.mp. 

25 (faculty adj3 learning communit*).mp. 

26 work life balance.mp. 

27 lifelong learn*.mp. 

28 transformative learn*.mp. 

29 (talent adj1 management).mp. 

30 (communit* adj1 practice*).mp. 

31 leadership.mp. 

32 (teaching adj1 development).mp. 

33 (teaching adj1 skill*).mp. 

34 (academic adj1 skill*).mp. 

35 (academic adj1 development).mp. 

36 (skill* adj1 development).mp. 

37 (training adj1 program*).mp. 

38 (talent adj1 development).mp. 

39 (skill* adj1 train*).mp. 

40 (education* adj1 development).mp. 

41 or/5-40 

42 4 and 41 

43 limit 42 to english language 

 

The initial search yielded 7,571 articles that were screened independently and in duplicate by 

two reviewers using the title and abstract to assess relevancy. Articles were excluded if they were 

clearly not about postdocs, and /or professional learning and development. A total of 162 papers were 



identified as potentially relevant and were retrieved in full text for comprehensive review. Articles 

were included if the authors 1) described  professional learning and development, defined as any 

activities and interactions that may increase postdocs’ knowledge and skills, contribute to their 

personal, social, and emotional growth as scholars, and improve their performance in present or future 

roles, and 2) the professional learning and development was for postdocs. After reviewing 162 full text 

articles, 29 articles describing 26 different professional learning and development initiatives for 

postdocs were included in this review.   

Narrative synthesis was used to synthesize the findings from the 29 articles (Popay et al., 2006). 

Articles were organized into groups to aid the process of description and analysis while looking for 

patterns within and across groupings. Both text and tables were used to illustrate common themes. 

Results 

 Figure 1 illustrates the flow of literature throughout the review. For each included article, the 

stated objectives and components of the professional learning and development initiative were 

extracted.  When more than one article described the same professional learning and development 

initiative, the articles were combined to represent one initiative.   

Setting and participants 

The majority of articles described professional learning and developing initiatives implemented in the 

U.S. (n = 24).  Literature from the U.K. (n = 3), Africa (n = 1) and Canada (n = 1) were also 

identified. Participants in the professional learning and development were postdocs (n = 17), graduate 

students and postdocs (n = 6), faculty and postdocs (n = 3), and graduate students, faculty, and postdocs 

(n = 3). 

 

 

  



 

 

 

Figure 1: PRISMA flow diagram 
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Theories and frameworks 

Six of the 29 articles included a clearly articulated theory or framework that informed the 

development of the professional learning initiative. Bauer et al. (2013) identified their program as an 

‘authentic immersive learning’ program where postdocs engaged in learning events that purposefully 

created intellectual discomfort to challenge assumptions about teaching and learning. Similarly, Chang 

(2008) identified their program as a ‘needs-based educational format’ that unified postdocs need for 

guidance in producing competitive grant applications, with the knowledge and experience of a 

successful grant applicants to increase their confidence, skills, and ultimately improve their grant 

success. Two frameworks were mentioned in two different articles including the ‘how people learn 

framework’ (Cox, 2011), and the ‘career management framework’ (Mccullough, 2010). The ‘how 

people learn’ framework posits an effective learning environment is simultaneously knowledge-

centered, learner-centered, assessment-centered, and community-centered (Bransford et al., 1999). 

Knowledge-centered learning environments are those that emphasize a deep understanding of course 

content and an ability to apply this knowledge; learner- centered learning environments build upon 

students’ preconceptions, misconceptions, and ideas about course concepts; assessment-centered 

learning environments provide opportunities for feedback where students and faculty learn from one 

another; and community-centered learning environments engage students with peers and members of 

the community outside of the classroom (Bransford et al., 1999). The career management framework 

incorporates flexible career planning and support mechanisms that can be embedded into existing 

institutional policies and practice through downloadable tools and resources including a skills matrix, 

skills guidebooks, and a checklists to facilitate career tracking (Career Research Staff, 2000).   

  The FIRST program, described by Derting (2016) and Ebert-May (2015), was informed by 

learning theory, evidence-based instructional strategies, and principles of scientific teaching. The 

program incorporated active learning (Handelsman et al., 2004) shown to have lasting effects on 



teaching practice (e.g., Gibbs and Coffey, 2004; Steinert et al., 2006) where participants were actively 

engaged in all dimensions of learner-centered pedagogy (Henderson, 2008). 

Engaging minorities in professional learning and development  

Six programs focused on increasing the numbers of women and minorities engaged in 

professional learning and development. One program attempted to increase the quality and diversity of 

educational research through increased participation of minorities and women (Mccullough, 2010). 

Other programs provided opportunities for minority and women postdocs to engage in professional 

development opportunities through funded fellowship programs (Golden, 1982, Bessent, 1989, Eisen 

and Eaton, 2017, Michigan State Univ, 1983). The third program had the goal of implementing 

programs that improved the climate, recruiting, and retention of underrepresented groups (Richmond, 

2005) through the development and implementation of a series of professional skills workshops 

tailored for women chemists in academia including: 1)coaching strong women in the art of strategic 

persuasion; 2)a women’s leadership program; and 3) launching a successful academic career in the 

chemical sciences. 

Descriptions of professional learning and development initiatives 

Twenty-nine articles described 26 different professional learning and development initiatives 

for postdoctoral scholars (Supplementary Table 1). Although the articles varied in the degree to which 

they described the aims of professional learning and development initiatives and their components, 

several commonalities were identified across multiple programs. Table 2 offers a synthesis of 

professional learning and development commonalities which are presented in further detail below in 

order of most to least prominent.  



Table 2: Professional Learning and Development Components  
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Abu-Yousif 2010     x  x x     
Aschwanden 2007      x x  x  x  
Baiduc 2016          x   
Bauer 2013          x   
Bessent 1989      x x x   x  
Bessudnov 2015 x x  x      x   
Brancaccio 2016          x   
Chang 2008  x           
Derting 2016          x   
Keen-Rhinehart 2009          x   
Eisen 2017          x   
Ebert-May 2015          x   
Gerdeman 2007 x      x      
Gianaros 2006  x           
Golden 1982  x  x    x  x   
Henderson 2016 x    x        
Holtzclaw 2005       x   x   
Kearns 2011       x   x   
Krone 2016   x  x        
Kuhn 2016   x x x  x x    x 
Levy 2014 x  x  x  x   x   
Lee  x   x        
McCullough 2010   x          



 Michigan 1983       x   x   
Phillips 2010     x  x      
Reid 2015  x x     x     
Richmond      x       
Rybarczyk 2016       x  x x   
Rybarczyk 2011       x  x x   
TOTAL n 4 6 5 3 7 3 12 5 3 15 2 1 



Teaching and learning 

Fifteen articles reported on 11 professional learning and development initiatives that focused on 

developing teaching and learning skills in higher education. Some targeted preparing postdoctoral 

scholars for the responsibilities of an academic career that balances both research and teaching 

(Derting, 2016, Holtzclaw, 2005, Keen-Rhinehart, 2007, Rybarczyk, 2016, Rybarczyk et al., 2011a, 

Bessudnov et al., 2015, Brancaccio-Taras et al., 2016, Eisen and Eaton, 2017, Levy, 2014), while 

others attempted to address specific teaching and learning issues such as diversity in the classroom 

(Baiduc et al., 2016), implementing learner-centered teaching practices (Ebert-May, 2015), or 

developing teaching statements (Kearns, 2011). Another program provided opportunities to actively 

guide inquiry into research based teaching and learning and model facilitated group instruction (Bauer 

et al., 2013). Two programs specifically aimed to increase the number of minorities and women 

actively engaged in educational research and development (Michigan State Univ, 1983, Golden, 1982).  

Mentorship 

Providing mentorship or purposeful development of mentorship skills was an explicit 

component mentioned in 12 of the included articles. Mentorship was provided to strengthen career 

guidance (Abu-Yousif, 2010, Aschwanden, 2007, Kearns, 2011), provide direction for future faculty 

(Gerdeman, 2007), and to ensure postdocs had realistic yet ambitious plans while integrating into 

academic settings and preparing for potentially diverse career markets (Levy, 2014, Holtzclaw, 2005). 

Six articles focused on the professional learning and development of minorities and women, three of 

these focused specifically on providing mentorship (Michigan State Univ, 1983, Rybarczyk et al., 

2011a, Rybarczyk, 2016) while another was designed to provide mentorship for leaders in enterprise 

for researchers with commercial ideas (Phillips, 2010). Other programs provided postdocs with the 

opportunity to develop skills in mentorship through workshops (Bessent, 1989) or engagement in a 

structured peer mentorship program whereby senior postdocs mentored their junior postdoc peers 

(Kuhn, 2016). 



Industry career skills 

Seven professional development programs had goals of preparing postdocs for competitive 

careers outside of academia. Two programs provided targeted opportunities for postdocs to learn about 

industry careers through visiting local companies and interacting with industry scientists (Abu-Yousif, 

2010, Levy, 2014) while others supported postdocs in exploring traditional and non-traditional careers 

including work environments, salaries, and responsibilities (Krone, 2016, Kuhn, 2016). Another 

initiative attempted to pilot practical training opportunities for postdoctoral fellows while assessing 

their employability and preparedness for a competitive job market requiring both technical expertise 

and practical leadership skills (Henderson, 2016). Other programs focused on helping postdocs develop 

skills to make them competitive for jobs outside of university settings (Phillips, 2010) and increase the 

number of researchers holding research positions outside the university (Lee et al., 2010).  

Academic writing  

The development of academic writing skills was the identified goal for six of the professional 

development programs. Some programs included the development of writing skills as a part of a larger 

professional development initiative (Bessudnov et al., 2015, Golden, 1982, Reid Ponte, 2015). Two 

programs provided constructive feedback in a supportive environment to help improve their scientific 

writing, increase their confidence and skill level, and ultimately, improve their grant and publication 

success (Chang, 2008, Gianaros, 2006). Although Lee et al. (2010) did not mention providing feedback 

on writing and grant proposals, the authors did identify the program’s purpose  was to increase the 

number of publications and grants obtained by postdoctoral scholars. 

Career planning 

Five professional learning and development initiatives assisted postdoctoral scholars in career 

planning and preparation (Krone, 2016, Kuhn, 2016, Levy, 2014, Mccullough, 2010). Specifically 

these programs were designed to help postdocs identify the best career fit for them by highlighting 



opportunities inside and outside of academia, including the requirements, advantages and 

disadvantages of various career paths (Kuhn, 2016), sometimes through networking and receiving 

advice from a variety of mentors (Levy, 2014). In one program, postdocs were supported in developing 

a formalized career plan to help position them as independent investigators with established programs 

of research (Reid Ponte, 2015).  

Networking 

Five authors described networking as being a key part of their professional learning and 

development initiatives for postdocs. Some programs targeted enhancing networking opportunities with 

the broader research community and industry partners (Abu-Yousif, 2010, Golden, 1982). Others 

offered seminars to help postdocs develop networking skills (Bessent, 1989, Kuhn, 2016, Reid Ponte, 

2015) 

Academic career skills 

Four articles describe professional learning and development programs that covered aspects 

related to successful advancement in an academic career including exposure to the scholarship of 

teaching and learning, issues in higher educations, faculty promotion and tenure, and academic 

recruitment processes. (Bessudnov et al., 2015, Gerdeman, 2007, Levy, 2014). One initiative provided 

postdocs with the opportunity to engage in and/or observe mock interviews for faculty positions 

(Henderson, 2016).  

Communication skills 

Bessudnov et al. (2015) described a professional learning and development initiative that 

offered a range of activities, including workshops and conferences, designed to enhance the 

communication and understanding of current research across disciplines. Golden (1982) described a 

program that provided opportunities for, and assistance in, presenting research findings in colloquia 

and other forums while supporting postdocs 'participation in professional meetings where they could 



further disseminate their work. Another author identified communication skills workshop was 

provided, without describing any further details (Kuhn, 2016).  

Personal effectiveness 

Leadership skills development workshops were mention by Aschwanden (2007) and Bessent 

(1989) and Richmond (2005) described leadership training focused on positively influence the career 

paths women. Also included were project management sessions (Aschwanden, 2007) and professional 

learning and development initiatives that offered opportunities to manage larger researcher projects 

(Rybarczyk et al., 2011a, Rybarczyk, 2016). In addition, two authors indicated time management 

sessions were included (Aschwanden, 2007, Bessent, 1989) and one article identified work life balance 

sessions were included in the professional learning and development initiatives (Kuhn, 2016), however, 

no specific details about these sessions were provided.  

Discussion 

This extensive review of literature was undertaken to explore the professional learning and 

development of postdoctoral scholars from inception to 2017 to synthesize descriptions and core 

components of initiatives. With the understanding that fewer than 20% of postdocs move into 

permanent academic positions (Edge and Munro, 2015, Fuhrmann et al., 2011, McKenzie, 2007), there 

is a clear necessity for professional learning and development opportunities aiming to prepare postdocs 

for diverse careers, roles and responsibilities outside of academic settings (Nerad and Cerny, 1999, 

Brownell and Tanner, 2012, Rybarczyk et al., 2011b). As identified in this review, the goals for 

professional learning and development initiatives for postdocs were most commonly related to teaching 

and learning skill development and mentorship. Other goals included the development of broader 

academic and career skills. Although several key commonalities were identified (Table 3), there is a 

distinct lack of description of many of the included components which made comparison and synthesis 

across articles more challenging. 

 



Table 3: Summary of professional learning and development opportunities 

Common components Specific component aims 

Teaching and learning 
 Implement learner centered teaching practices 

 Address specific issues in teaching and learning 

 Develop teaching statements 

 Guide inquiry into research based teaching and learning 

 Model facilitated group instruction 

 Increase minorities and women engaged in educational 

research and development 

 

Mentorship 
 Provide mentorship to postdocs to strengthen career guidance 

 Provide mentorship to women and minorities 

 Develop skills in mentoring others 

 

Industry career skills 
 Interact with industry scientists 

 Explore traditional and non-traditional work environments 

 Develop leadership skills  

 Increase numbers of researchers in industry  

 

Academic writing 
 Provide constructive feedback on writing 

 Improve grant and publication success 

 

Career planning 
 Identify career opportunities and fit 

 Develop formalized career plans 

 

Networking 
 Enhance networking opportunities with research and industry 

communities 

 Develop networking skills 

 

Academic career skills 
 Introduce scholarship of teaching and learning 

 Engage in mock academic interviews 

 Describe academic processes 

 

Communication skills 
 Enhance communication skills 

 Develop dissemination skills 

 

Personal effectiveness 
 Advance leadership skills 

 Develop time management skills 

 Develop project management skills 

 Address work life balance challenges 

 

 

 



 A recent study conducted by Welp et al. (2018) revealed that professional learning and 

development activities that specifically target identified needs resulted in better perceived performance 

and more strongly encourage encouraged reflective thinking when the activities were perceived as 

useful. Postdoctoral scholars are preparing for diverse career paths within and beyond academia that 

require broad skill sets. Higher education is called upon to provide professional learning and 

development opportunities that go beyond careers in academia to meet their diverse needs of postdocs. 

This literature review reports on the status of professional learning opportunities, and the prevalence of 

various components.  

 Continuous professional learning and development is key for today’s professional workforce 

(Webster-Wright, 2009, Friedman and Phillips, 2004). While there is an increase in research 

demonstrating professional learning and development should be related to current and future practice 

(Garet et al., 2001) many opportunities fail to meet participants authentic needs (Gravani, 2007). Similar 

to the findings of Webster-Wright (2009), we found much of the literature concerning the professional 

learning and development of postdocs to be anecdotal in nature, describing activities and delivery 

methods, while failing to focus on the actual learning experiences of postdocs. Webster-Wright (2009) 

argued this is not surprising as to date most of the professional learning and development described in 

the literature is focused on the “delivery of programs rather than understanding more about the 

experiences of professional learning to understand it more effectively” (p.712).  

Although we conducted a comprehensive and systematic search of the literature, this review is 

not without limitations. First, as with any literature review, it is possible not all relevant literature was 

captured. Further not all initiatives are written about or published. There is a vast array of non-scholarly 

information on researcher development programs available online and it was beyond the scope of this 

review to include these sources. Second, limiting the search to articles describing professional learning 

and development for postdoctoral scholars allowed for detailed review of initiatives and components, 



but also narrowed the scope of the literature review. Third, a majority of articles were from the United 

States, and while this reflects the current state of literature, the geographical picture may not accurately 

reflect professional learning and development opportunities in the US or in other countries. Fourth, the 

limited depth of descriptions of professional learning and development initiatives within the articles 

reduced our ability to provide rich descriptions and details of initiatives. Finally, the professional 

learning and development components varied significantly across articles making comparison and 

synthesis challenging. Despite these limitations, the findings from this literature reveal valuable 

knowledge about the breadth and depth of professional learning and development approaches for 

postdocs. The findings may be used to inform the objectives of professional learning and development 

initiatives for postdoctoral scholars and contribute to a more rigorous approach to supporting 

professional learning and development. 

 The importance of continual professional learning and development for postdocs is recognized 

across disciplines and nations. Given that not all of the professional learning that is being offered is 

going to be described in the literature, more research across institutions is needed to accurately capture 

and document the current status and types of professional learning and development provided for 

postdocs. The outcomes of this review can inform future research including identifying the needs and 

experiences of postdocs engaging in professional learning and development, and how to direct 

resources in order to provide an optimal blend of strategies. Research can be done with postdocs 

themselves on the types of professional learning and development that they have found to be most 

beneficial and why, as well as the types of professional learning and development that they would like 

to have access to as they transition into diverse careers. Further research could also be conducted to 

explore differences between postdocs from different disciplines and the differences in developmental 

needs of junior and more senior postdocs as no articles reported on these topics. Finally, this review 

provides insight into the types of professional learning and development offered, however further 

research is needed to study the effectiveness of these diverse approaches and the impact on postdoc 



success in future careers. We also concur with Webster-Wright (2009) that more research needs to be 

conducted on postdocs experience of engaging in professional learning and development opportunities.  

Conclusion 

 Our review of the literature adds to and supports previous literature on the professional learning 

and development of postdoctoral scholars. By synthesizing the current state of professional learning 

and development initiatives for postdoctoral scholars we were able to highlight different approaches 

and their perceived benefits, when possible. Significant resources are required to support many 

professional learning and development initiatives, therefore, future research is needed to understand the 

effectiveness of individual initiatives and their components to ensure resources are focused on the most 

effective professional learning and development strategies.
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Supplementary Table 1: Professional development program descriptions 

Author/Year Aims of the Program Description of Professional Learning and Development 

Abu-Yousif 

2010 

 

1) Strengthen career guidance and mentoring. 

2) Enhance communication within the research 

community. 

3) Provide opportunities to learn about industry careers 

by visiting local companies and interacting with industry 

scientists. 

 

Topics covered ranged from grant writing to mentor development. A 

connection between postdocs and research and development 

companies was established. 

Aschwanden 

2007 

Develop skills that make postdocs competitive for jobs 

outside of university settings and learn skills to meet 

industry demands.   

Philadelphia Scientific Management course: four sessions split over 

five months including leadership skills, time management skills, 

project management, funding, mentoring, and landing a faculty 

position. 

Laboratory Management Institute at the University of California: a 

three-week intensive split into five courses: leadership, management, 

best practices, mentoring, and innovation. 

 

Baiduc 

2016 

1) Introduce teaching and learning issues and research 

and identify how to use it to advance teaching practices. 

2) Create discussion-based learning communities focused 

on instructional experiences and classroom observations.  

3) Familiarize participants with issues of diversity in the 

classroom via readings and group discussions. 

 

A 10-week program comprised of an orientation, three group 

meetings, classroom observations, selected readings on teaching and 

learning and meetings with faculty mentors.  

Bauer 

2013 

1) Provide active guided inquiry into research-based 

teaching. 

2) Uncover and challenge implicit assumptions. 

3) Model facilitated group instruction. 

 

Five instructional events occurred over 6 working hours.  

Bessent 

1989 

1) Influence career paths by increasing personal and 

professional development  

2) Provide new skills to improve the quality of 

contributions to the field  

A series of seminars covering topics such as time management, 

assertiveness training, fiscal analysis, research, leadership, 

mentoring, networking, marketing, and stress management. 



Bessudnov 

2015 

Covering aspects related to successful advancement in an 

academic career. 

A range of activities including workshops, conferences, 

presentations, and communication; academic writing (publishing and 

grant applications); teaching; academic job market; and others 

(academic ethics, international comparison of academia and 

academic careers, etc.).  

 

Brancaccio 

2016 

Prepare postdoctoral students and early career biologists 

for science teaching positions. 

Over a five-month period, fellows participated in six webinars on 

topics such as metacognition, course design, developing learning 

outcomes, assessment methods, active learning approaches, and 

writing a teaching philosophy statement.  

 

Chang 

2008 

Develop skills and knowledge in grantsmanship in a 

supportive environment by providing feedback to 

individuals about their proposals, increasing their 

confidence and skill level.  

Group meeting every 2 weeks to engage in proposal presentations or 

workshops by experts (e.g. grant writing, scientific writing, time 

management, and organizing) followed by discussions about recent 

progress, barriers to productivity, and suggestions to overcoming 

those barriers. 

 
Derting 

2016 

Keen-

Rhinehart 

2009 

Eisen 

2017 

1) Combine intensive, formal, structured training in 

teaching and research with professional development, 

formal and informal community building, and explicit 

efforts to increase the diversity of the science workforce.  

2)  Develop and apply learner-centered teaching practices 

in undergraduate biology courses  

 

FIRST fellows perform a traditional 3-year research fellowship with 

a research mentor, together with additional formal professional 

opportunities, including:  

1) A semester-long course in current pedagogies and exploration of 

the primary literature in teaching and learning,  

2) A “course-within-a-course” taught by the fellows to their peers, 

incorporating techniques learned, followed by peer and instructor 

evaluation.  

3) Selection of a teaching mentor with whom the fellow develops a 

program of training and takes on a leadership role in teaching a 

course (e.g. design new courses or renovate old ones) and conducts a 

science education research project. 

 

Ebert-May 

2015 

1) Implement learner-centered teaching practices 

in the classroom. 

2) Design assessments that are aligned with beliefs and 

practices of learner-centered teaching. 

 

 

A 2-year professional development program where postdocs : 

1) Developed a learner-centered introductory biology course with a 

team of postdocs.  

2) Completed an authentic teaching experience. 

2) Received feedback from mentors about teaching, development of 

courses and teaching materials, and job applications.  



Gerdeman 

2007 

Provide mentoring and guidance to future faculty in 

chemistry. 
Seminars focused on exposing participants to skills and knowledge 

for successful faculty careers and provided a space to discuss career-

related matters.  
 

Gianaros 

2006 
1) Use problem-based and collaborative learning 

activities to increase scientific writing skills  

2) Provide constructive feedback to help improve 

their peers’ scientific writing.  

Participants met weekly for 9 weeks to: 

1) Read and discuss principles of scientific writing  

2) Use these writing principles to provide peer feedback and revise 

manuscripts  

 
Golden 

1982 

Provide opportunities for professional development/skills 

enhancement, research/publication, and association to 

minority and women faculty employed full-time in 

institutions where heavy emphasis is placed on teaching 

and service. 

Provided opportunities to improve research skills, writing skills, and 

presenting skills. Fellows were supported to participate in 

professional meetings where they could disseminate their work, 

expand their professional networks, and enhance their recognition in 

educational research and decision making. 

 

Henderson 

2016 

1) Pilot practical training opportunities for postdoctoral 

fellows  

2) Assess participant’s employability and preparedness 

for a competitive job market, where recruitment requires 

both technical expertise and practical leadership skills. 

 

A mock academic faculty position was developed where postdocs 

applied, were shortlisted, and underwent the academic interview 

process. 

 

Holtzclaw 

2005 

1) Improve the next generation of science educators by 

providing both intensive mentored research and teaching 

experiences:  

2) Enhance the pedagogy and diversity of courses and the 

number of qualified underrepresented minority entering 

biomedical fields. 

3) Promote links between research intensive institutions 

leading to further collaboration in research and teaching. 

1) 90-minute course on teaching covering philosophical, 

pedagogical, and scientific underpinnings of learning and teaching; 

discussions of teaching portfolios, writing of teaching philosophy 

statements, course and syllabus design.  

2) Fellows are matched with teaching mentors. 

Kearns 

2011 

Familiarize participants with teaching statements 

including the purpose, audience, content, and style of 

genre. 

 

Faculty mentors guide participants through an analysis of 

sample teaching statements including: 

1) Listening to a brief introduction to the purpose and audience for 

statement of teaching philosophy.  

2) Reading two 2-page teaching statements composed by graduate 

students in two different disciplines. 



2) Uncovering a list of questions to be addressed in an effective 

teaching statement. 

3) Assessing the extent to which each teaching statement 

exemplifies the qualities that search committees use to define 

successful statements.  

4) Practicing writing their teaching statements.  

 

Krone 

2016 

Assist graduate students and postdoctoral scholars in the 

chemical sciences with career planning and preparation. 

Focused on four essential components of the career development 

process: 

1) Self-assessment 

2) Skill strengthening 

3) Career exploration 

4) Goal setting  

 

Kuhn 

2016 

To help postdocs: 

1) Find their best career fit by showing them scientific 

opportunities inside and outside of academia, as well as 

each career path’s requirements, advantages and 

disadvantages.  

2) Identify and develop the skills required to advance 

toward the profession that best matches their career 

aspirations. 

3) Take responsibility for their own career development 

while guiding and supporting them. 

 

1) Mentor training event to introduce mentors to the program 

directors  

2) Monthly meeting between mentors and mentees focused on 

different topics such as career development plans, self-assessment, 

relevant career paths in science, etc.  

Lee 

2010 

1) Increase the numbers of publications and grants 

obtained by postdoctoral scholars 

2) Decrease the numbers of researchers moving from 

contract to contract 

3) Increase the numbers of researchers holding leadership 

positions outside the University. 

1) Communication skills workshops included presentation skills, 

public communication and outreach opportunities, writing research 

publications, and teaching and tutoring workshops.  

2) Research environment skills workshops included writing a 

successful grant application, ethics and governance, an introduction 

to commercial skills for life scientists, and mentoring. 

3) Project management skills were developed through supervising 

undergraduates carrying out research for 6 weeks during the 

summer. 



Levy 

2014 

To mentor future faculty at teaching- and research-

focused undergraduate institutions by ensuring postdocs 

have an ambitious yet realistic plan, receive advice from 

a diversity of mentors, are involved in faculty life, and 

are prepared for the job market. 

1) Each postdoc is assigned a research and teaching mentor  

2) In collaboration with the teaching mentor, postdocs teach 

different sections of the same class  

3) A different faculty member observes the class lectures and 

discussions so two faculty can write strong, detailed 

recommendation letters about the postdoc's teaching qualities from 

different perspectives. 

4) Each postdocs is assigned a professional development mentor 

who reviews their application materials, runs mock interviews, gives 

feedback on job talks, and discusses job negotiations.  

5) Postdocs are invited to orientation and training activities 

developed for new tenure-track faculty.  

6) Postdocs are encouraged to mentor a yearlong senior capstone 

experiences. 

 

McCullough 

2010 

To enhance and progress career development. 1) A personal development action plan to record professional 

development goals and achievements 

2) A progress monitoring document to reflect on progress using a 

reflective cycle 

3) An annual report to keep track of professional development. 

 

Michigan 

1983 

1) Increase the number of minorities and women actively 

engaged in educational research and development. 

2) Increase the quality and diversity of educational 

research through increased participation of minorities and 

women in the various educational research networks. 

 

1) The first year included research collaboration with an experienced 

educational researcher, a research seminar, visiting scholars, and 

formal course work.  

2) The second year focused on "mentor fellow" research 

collaboration to ensure a continued relationship with an active 

educational researcher.  
 

Phillips 

2010 

To embed enterprise training within transferable skills 

training. 

A university wide enterprise program comprised of:  

1) Several speakers from different subject areas 2) Skills training 

workshops to assess the commercial viability of research 3) A 

mentoring program whereby a researcher could discuss a 

commercial idea with a member of staff and a mentor from a similar 

background.  

4) An annual three-day residential enterprise school to work on an 

idea, find real market research data, patent information, work out 



 

 

 

costs and present the idea to a panel of judges justifying a case for 

funding.  

 

Reid 

2015 

To prepare nurse scientists for conducting independent 

research that advances nursing knowledge and 

interdisciplinary understanding of complex health issues. 

The professional development and career planning component of 

this program provides fellows with the support and resources 

required to develop a career plan, establish contacts within the 

research community and enhance skills in grant writing and 

manuscript development.  

 

Richmond 

2005 

1) Enhance communication and negotiation skills 

necessary to achieve professional goals.  

2) Develop leadership techniques that are effective for 

women scientists in an academic setting. 

3) Provide a forum for networking with other academic 

women scientists and engineers.  

4) Develop effective strategies for making institutional 

and departmental change that improves the climate, 

recruiting, and retention of underrepresented groups. 

 

1) Combine self-presentation, leadership training, and faculty 

development in an interactive format that encourages highly 

personal learning.  

2) A multi-faceted approach to develop professional negotiation 

skills  

3) A Women’s Leadership Program to give participants some basic 

concepts and tools to further develop their leadership skills.  

4) Workshops introducing mutual interest-based negotiations or 

solution-finding to people considering entering academic careers.  

Rybarczyk 

2016 

Rybarczyk 

2011 

Prepare postdoctoral scholars for the responsibilities of 

an academic career that balances both research and 

teaching. 

A structured three-year funded postdoctoral training program with a 

75%-time commitment focused on research and a 25%-time 

commitment focused on a mentored teaching experience with 

professional development activities integrated throughout the three 

years including workshops and seminars on responsible conduct of 

research, laboratory management, budget management, grant 

writing, instructional technology, and career preparation skills.  

 


