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Do you know how to hire  

(or fire) a technician? 
 

Do you know how to  
teach effect ively? 

 
Can you evaluate  

data crit ically? 
 

Can you develop and 
implement  a budget? 

 
Are you knowledgeable 

about  stat ist ical 
approaches and when to 

use them? 
 

Can you communicate 
effect ively when you write 

and speak? 
 

Do you know where to look 
for funding opportunit ies? 
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The Scient ist  as a Lifelong Learner 
 
Train ing to be a scient ist  means t rain ing to be a l i felong learner . Scient ific theor ies, knowledge, and 
research and teaching methodologies are constant ly changing, reflect ing the very nature of the scient ific 
endeavor . Scient ists must  be open to and act ively seek new knowledge in addit ion to new and bet ter  
methods for  acqu ir ing that  knowledge and for  shar ing it  with the wider  community. Therefore, 
scient ists-in -t rain ing must  not  only seek to develop a h igh degree of sk il l in  the cur rent  knowledge and 
methodology of their  specific field, bu t  they must  also develop the mot ivat ion and sk il ls to constant ly 
update both. Ult imately, to be a scient ist  is to be a l ifelong learner .  
 
The lifelong learn ing process begins ear ly in  career  development . The process becomes more focused as 
students select  a science-related course of study dur ing their  undergraduate years. In  a scient ific 
career , formal t rain ing makes up a significant  par t  of the individual’s professional development . 
Coursework  at  the undergraduate and graduate levels bu ilds both content  knowledge and learn ing 
sk il ls. It  also develops and cont inuously improves laboratory, wr it ing, and presentat ion sk il ls, as well as 
the abil ity to work  more independent ly. The postdoctoral exper ience allows t rainees to acqu ire new 
sk il ls, such as proposal development  and/ or  project  management , and to fu r ther  improve exist ing sk il ls. 
Even when t rainees move into their  first  professional posit ion, the learn ing process cont inues, often 
with a greater  focus than previously on edit ing and wr it ing, teaching (teaching methods, cur r icu lum 
development , and assessment  sk il ls), administ rat ion, management , and supervision. Scient ists also 
develop sk il ls enabling in teract ion with and meaningfu l contr ibu t ion to the broader  scient ific 
community, not  only with in their  host  inst itu t ions, bu t  also nat ionally and in ternat ionally. The learn ing 
sk il ls that  scient ists develop dur ing undergraduate, graduate, and postdoctoral t rain ing allow them to 
adept ly add new knowledge and new sk il ls to their  reper toire at  each career  phase.  
 
It  is impor tant  to recognize that  many of the t rainee’s learn ing exper iences do not  occur  with in the 
context  of formal coursework  or  t rain ing programs. As t rainees progress from undergraduate to 
graduate to postdoctoral stages, t rain ing evolves in to a more individualized program. Students main ly 
benefit  from learn ing oppor tunit ies provided by their  inst itu t ional depar tments and their  advisors. 
However , successfu l students also seek oppor tunit ies to achieve professional development  goals that  
they have set  for  themselves. Just  as a career  in  science requ ires ongoing self-mot ivated learn ing, 
success in  t rain ing to become a scient ist  requ ires students to take a very proact ive approach, seek ing 
oppor tunit ies to learn sk il ls impor tant  to their  fu tu re work .  
 
What  shou ld those personal professional development  goals entail? This depends upon the individual’s 
career  goals. In  the field of physiology, an advanced degree can lead not  only to more t radit ional careers, 
such as those involving research and/ or  teaching in  academia, bu t  also to careers in  industry research 
and management , government  research and policy, public understanding of science, and consu lt ing in  
areas such as law and wr it ing. Planning a career  in  any of these areas requ ires students to consider  
which sk il ls and exper iences will best  prepare them for  success. There are, however , many impor tant  
sk il ls that  are needed across many areas of scien t ific work .  
 
 
A List  of Professional Skills for Physiology Trainees  
 
In  2002, The Amer ican Physiological Society and the Associat ion of Chairs of Depar tments of Physiology 
began compiling a l ist  of impor tant  professional development  sk il ls for  physiology t rainees. The 
development  process for  the l ist  is provided in  Appendix A. The list  that  follows is the product  of that  
process. It  is impor tant  to note that  the l ist  was developed with specific pu rposes in  mind. The primary 
purpose of this list  is to serve as a professional development  tool for physiology t rainees and 
their mentors. For  example, t rainees may use the list  to help plan their  professional development  in  
terms of both formal and in formal t rain ing oppor tunit ies. Mentors and t rainees may use the list  as a 
focus for  their  discussions on career  planning and professional act ivit ies. Some mentors, and even some 
depar tments, may use the list  as a discussion document  when planning and/ or  revising their  graduate 
programs and/ or  postdoctoral fellowship act ivit ies. In  sum, the list  is pr imar ily designed as a tool for  
physiology t rainees to use in  their  personal career  planning.  
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It  is impor tant  to note that  the document  was NOT designed for  some other  purposes. This document  
was not  designed to serve as a list  of standards for graduate or postdoctoral t raining. In  the 
process of becoming a physiologist , some, bu t  not  all, learn ing exper iences are provided by graduate 
depar tments and postdoctoral employment . Others must  be sought  individually and customized to the 
specific needs of the t rainee. This l ist  descr ibes the sk il ls developed through both formal and in formal 
learn ing exper iences and, therefore, does not  const itu te a set  of standards for  graduate programs or  
postdoctoral fellowships. 
 
Second, it  does not  represent  a “one-size-fits-all” checklist  for professional development . This l ist  
was developed with the wide var iety of career  areas that  t rained physiologists enter  in  mind. These 
include posit ions in  academia, government , industry, not -for -profit  organizat ions, and pr ivate 
consu lt ing. Depending on the specific career  goal, t rainees may need to fu r ther  develop their  sk il ls in  
research, teaching, administ rat ion and management , communicat ions, business, law, in format ion 
technology, or  other  areas. Trainees shou ld consider  what  their  personal career  goals are and ask 
mentors who work  in  those areas about  the types of sk il ls that  are par t icu lar ly impor tant  to develop. 
However , it  shou ld be noted that , for  most  professional posit ions, some proficiency in  all of these areas 
wou ld be of value. For  example, even those who do not  teach formal courses will use teaching sk il ls in  
seminars, coaching employees, and developing audio-visual mater ials for  presentat ions and 
publicat ions.  
 
Finally, it  does not  provide a detailed list  of the core biomedical science knowledge or laboratory 
techniques needed for a successful research career in physiology. These differ  by the specific 
academic depar tment  and, of course, by the specific research field and topics selected. These are, 
however , impor tant  topics that  t rainees shou ld discuss with their  mentors and depar tmental advisors.  
 
Document  Organizat ion 
The list  of professional sk il ls is divided in to major  sk il ls categor ies. At  the beginning of each category is 
a descr ipt ion of the overall category along with suggest ions of career  fields where these sk il ls are 
especially impor tant . The n ine major  categor ies are: 

1. Core Biomedical Science Know ledge 
2. Professional Ethics 
3. Laboratory-Related Skills 
4. Research/ Analytical Skills 
5. Communication Skills 
6. Teaching and Mentoring Skills 
7. Personnel and Management Sk ills 
8. Lifelong Learning Skills 
9. Career Development Skills 

 
The categor ies are not  l isted in  order  of impor tance nor  are the sk il ls l isted in  chronological order  (that  
is, graduate vs. postdoctoral sk il ls). However , those sk il ls considered by APS and ACDP to be most  l ikely 
developed after  the graduate years are h ighlighted with an aster isk  (*).  
 
Across categor ies, there are redundancies in  the specific sk il ls l isted. For  example, knowing how to 
organize ideas in  a usefu l manner  is cited as an impor tant  sk il l in  both “Technical Wr it ing” and 
“Presentat ions” in  the Communications Skills category. Similar ly, sk il l in  conceptualizing specific 
problems is l isted under  both “Problem-Solving/ Reasoning” and “Exper imental Design” in  the 
Research/ Analytic Skills category. This type of redundancy is in tent ional and is designed to help the 
t rainee recognize that  some sk il ls are impor tant  to more than one area of professional act ivity. 
 
Finally, APS and ACDP have elected to include a sect ion on in teract ing with professional societ ies (see 
sect ion 9B). Science is a collaborat ive and in teract ive endeavor , whether  one is engaged in research, 
teaching, wr it ing, or  administ rat ion. The resources and oppor tunit ies for  such collaborat ive and 
in teract ive act ivit ies as provided by scient ific professional societ ies are numerous, ranging from 
publish ing and meet ing presentat ions to serving as reviewers, editors, commit tee members, and officers. 
Most  scient ists wou ld agree that  these act ivit ies make a st rong posit ive contr ibu t ion to their  
professional development .  
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A Word of Encouragement  
 
At  each stage of l i fe, we are faced with new challenges and oppor tunit ies to learn and grow. Graduate 
and postdoctoral t rain ing in  physiology offer  a chance not  only to learn a profession bu t  also to play a 
role in  explor ing the processes of l i fe itself. When a college freshman views a l ist  of the courses requ ired 
for  a degree in  biology, the list  is broken down by year  and/ or  semester  to provide a sequent ial l ist  of 
object ives to achieve on the way to earn ing the bachelors degree. There is a similar  st ructure to the 
beginning of graduate study bu t , progressively, the t rain ing moves toward a much more individualized 
and customized program. The excit ing par t  is that  the student  has increasing input  in to the direct ion of 
h is/ her  studies and act ivit ies. However , th is requ ires progressively more planning and reflect ion on the 
par t  of the student  and increased discussion between the student  and h is/ her  mentor (s) and advisor (s). 
This document  is not  a road map like the one handed out  at  freshman or ientat ion. It  is not  meant  to 
in t imidate the new graduate student . Just  as the list  of courses requ ired for  the bachelors degree looked 
int imidat ing on the first  day of the freshman year , the l ist  of sk il ls to be developed over  several years of 
graduate and postdoctoral t rain ing and dur ing the first  professional posit ion may seem daunt ing. Yet , 
l ike complet ing those numerous undergraduate courses, these sk il ls are acqu ired and developed 
progressively, with new oppor tunit ies to learn and refine addit ional sk il ls dur ing each year  of t rain ing. 
They serve to h ighlight  the many areas of exper t ise a t rained physiologist  wil l have in  the fu tu re. 
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1 .  Core Biomedica l Science Knowledge 
 

Graduate students in  physiology, as in  most  areas of science, face the task of becoming both exper ts and 
generalists in  their  field. They must  become exper ts in  their  specific subfield of physiology, with detailed 
knowledge of the h istor ical and cur rent  research, theor ies, and methodologies. However , they also must  
have a broad work ing knowledge of physiology, from the molecu lar  to the systems levels in  order  to 
understand their  specific field in  the overall context  of l iving systems. This list  of professional sk il ls does 
not  at tempt to detail either  the broad or  specific concepts needed by the individual student . It  is up to the 
t rainee, h is/ her  advisor , and the depar tment  to determine what  that  detailed and broad knowledge shou ld 
entail at  each stage of t rain ing. Both a broad know ledge of physiology and the skills necessary to develop 
expertise in a specific content area are important for most physiology-related careers.  
 

Major Skills A Trainee will understand the importance of  
and work to develop 

A. Core biomedical 
science knowledge 

a. Broad work ing knowledge of molecu lar , cellu lar , and systems 
physiology  

b. Detailed knowledge of specific area of research 
 
2 . Professional Ethics 
 

Professional eth ics is in tegrated in to all areas of t rain ing, bu t  often it  is not  taught  explicit ly as a separate 
topic. However , the impor tance of developing professional eth ics in  any career  cannot  be overemphasized. 
The physiologist  who does not  develop the professional at t itudes and behaviors recognized as the norms 
for  h is/ her  profession and who does not  adhere to the mandated protocols for  use of l iving organisms and 
handling of data and in format ion will find it  difficu lt  to be successfu l in  the long term. Development of and 
adherence to professional ethics is vital to professionals in all fields. 
 

Major Skills A Trainee will understand the importance of  
and work to develop 

    A. Professional 
at t itudes 

 a. Awareness of responsibili ty as a scient ist  
 b. Awareness of the eth ical implicat ions of one’s area of research 
*c. Understanding of public affairs and how it  relates to research 

    B. Professional 
behavior 

 a. Knowledge of and adherence to professional societ ies' codes of 
eth ics 

 b. Recognit ion and acknowledgment of potent ial confl icts of in terest  
*c. Understanding of appropr iate steps or procedures for  dealing with 

confl icts of in terest 
*d. Recognit ion of the need to compensate employees fair ly - 

financially and by acknowledgement of their  scient ific 
contr ibu t ions  

 e. Understanding of and respect  for  in tellectual property r ights  
 f. Understanding the need to ensure in tegr ity of own publicat ions 

and communicat ions 
 g. Knowledge of what const itu tes fair  use of copyr ighted mater ial 

    C. Use of 
human/ animal 
subjects 

 a. Knowledge of appropr iate use of human/ animal subjects  
 b. Knowledge of proper t reatment of human/ animal subjects 
*c. Knowledge of how human use and animal care commit tees work  
 d. Knowledge of proper protocols 

   D. Confident iality  a. Knowledge of role of confidentiality in  human research  
 b. Understanding of role of confident iality in dealing with individuals 

 
*Items with aster isks indicate sk il ls that  students wou ld be more likely to develop after  their  graduate 
t rain ing. 
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3 . Labora tory-Rela ted Sk il ls 
 

The laboratory mater ials, equ ipment , and protocols used by physiologists change regu lar ly as new 
methods are developed and new safety and procedural regu lat ions are mandated. Fur thermore, scient ists 
often cannot  predict  where a par t icu lar  research quest ion will lead them. A molecu lar  quest ion may well 
lead to whole organ exper iments and vice versa. As a t rainee, it  is impor tant  to take every oppor tunity to 
learn diverse methods, as well as developing exper t ise in  the pr imary methods used in one’s own field. 
This includes understanding what  is involved in  using animals or  humans in research, as well as the 
safe handling of radioact ive and other  hazardous mater ials. Finally, it  is cr it ical to learn ear ly in  one’s 
t rain ing how to maintain accurate records, logs, and protocols. While laboratory sk ills are obviously  
important for the physiologist primarily  involved in research, they are also critical to those engaged in 
teaching courses that include a laboratory component. 
 

Major Skills A Trainee will understand the importance of  
and work to develop 

A. Laboratory-related 
sk ills 

a. Knowledge of gu idelines and inst itu t ional cert ificat ion in  human 
experimentat ion, animal experimentat ion, and laboratory safety, 
including use and disposal of radioact ive and hazardous 
mater ials 

b. Knowledge of operat ion and maintenance of basic lab 
instrumentat ion, including reliabili ty and l imitat ions 

c. Knowledge of sound laboratory pract ice and abil i ty to maintain 
records, logs, and protocols 

d. Sk ill  in  handling of experimental animals and work ing with 
human subjects 

e. Sk ill  in  mak ing measurements from living systems 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
*Items with aster isks indicate sk il ls that  students wou ld be more likely to develop after  their  graduate 
t rain ing. 
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4 . Research/Ana lytica l  Sk il ls  
 

This is another  area that  is vital to any career  and, in  t ru th, to daily l ife. Problem-solving and planning 
sk il ls, as well as l iterature sk il ls, can be u t i l ized regardless of the type of work  in  which the physiologist  
is engaged. Time and resource management  are crucial to l ife at  work  and home. Sk il ls in  exper imental 
design, while of most  necessity to the scient ific researcher , also can be u sefu l in  other  careers, and 
in format ion technology sk il ls must  be constant ly upgraded in all professional fields. Many of the sk il ls in  
th is sect ion are often categor ized as cr it ical th ink ing sk il ls, underscor ing their  generality and 
applicabil ity to many fields of endeavor .  Research and analytical sk ills are important for physiologists 
w orking in all career areas.  
 

Major Skills A Trainee will understand the importance of  
and work to develop 

    A. Problem 
solving/ reasoning 

 a. Abil i ty to conceptualize problems  
 b. Abil ity to brainstorm (and question) ideas in  a group  
 c. Abili ty to combine and in tegrate in formation from disparate 

sou rces  
 d. Abil ity to break  down and understand complex content   
 e. Abili ty to solve problems by staying cu rrent  and up-to-date in  

new technologies 
 f.  Abili ty to use t roubleshooting sk il ls 
 g. Abili ty to identify irregu lar  resu lts 
 h . Ability to evaluate hypotheses and data critically 
 i .  Abil ity to reach and defend independent conclusions 
 j.  Knowledge of appropr iate qualitat ive approaches to research 

problems 
 k . Abil ity to express a problem or solu t ion using quantitat ive 

approaches 
 l.  Abil ity to generate mu lt iple solu t ions 
 m. Abil i ty to develop creat ive solu t ions (divergent th ink ing)  
 n . Abili ty to support  a posit ion or  viewpoint  with argumentat ion and 

logic 
 o. Abili ty to in terpret  data validly 

    B. Planning   a. Abil i ty to pr ior it ize tasks 
 b. Abil ity to ident ify needed resources  
*c.  Knowledge of how to implement and manage all phases of 

complex research projects and follow them through to complet ion 
*d. Knowledge of how to develop and implement a budget 

 
 
 
 
 
 
 
 
 
 
 
*Items with aster isks indicate sk il ls that  students wou ld be more likely to develop after  their  graduate 
t rain ing. 



APS/ ACDP Professional Sk il ls List    Page 9 of 16 

 
4 . Research/Ana lytica l  Sk il ls (cont’d) 
 
   C. Exper imental 

design 
 a. Knowledge of the scient ific method to organize and test  ideas and 

hypotheses 
 b. Abil ity to recognize meaningfu l problems and questions for  

research  
 c. Abili ty to define the problem precisely 
 d. Knowledge of different  research methodologies  
 e. Abili ty to select  appropr iate instruments to acqu ire data 
 f. Sk il l  in  designing exper imental protocols, including appropr iate 

use and number of exper imental subjects 
 g. Understanding of the pr inciples and procedures for  inst itu t ional 

approval for  use of animal/ human subjects 
 h. Sk ill  in  evaluat ing experimental evidence  
 i . Abili ty to draw conclusions from data (data analysis)  

    D. In format ional 
technology  

 a. Sk il l  with computers, both software (word processing, 
spreadsheets, databases, In ternet , email) and basic equ ipment 
setup 

 b. Abil ity to select  appropr iate graphical methods and appropr iate 
use of graphical representat ions  

 c. Proficiency in  in format ion storage and retr ieval 
 d. Knowledge of and abili ty to use large in format ion databases, 

including abil i ty to search databases effect ively 
    E. Data analysis   a. Knowledge of and abili ty to select  appropr iate stat ist ical 

approaches 
 b. Abil ity to determine accu racy of compu ted resu lts 

    F. Time management   a. Organizat ional sk il ls 
 b. Abil ity to pr ior it ize tasks and t roubleshoot  
*c. Abili ty to plan a project  t imeline 
*d. Knowledge of how to t rack  projects 

    G. Resource 
management 

*a. Abil i ty to organize resources for  projects 
 b. Knowledge of how to maintain equ ipment/ work  area 
 c. Knowledge of inventory and supply maintenance 
*d. Knowledge of personnel management (see sect ion 7) 
*e.  Abil i ty to manage contracts and negot iate with ou tside vendors  

    H. Scient ific li terature  a. Familiar ity with the research l i teratu re of physiology, including 
familiar ity with major h istor ical developments 

 b. Abil ity to read the pr imary l i teratu re  
 c. Abili ty to keep abreast  of major research developments both 

with in a part icu lar  research area and in  the general area of 
physiology  

 d. Abil ity to locate and assimilate new informat ion rapidly 
 
 
 
 
 
 
 
 
*Items with aster isks indicate sk il ls that  students wou ld be more likely to develop after  their  graduate 
t rain ing. 
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5 . Communication Sk il ls  
 

Good communicat ion sk i l ls are requ ired regardless of what  career  path is chosen, scient ific or  not . Every 
person needs to know how to express h im/ herself in  speak ing and wr it ing. Whether  present ing a 
symposium, coaching an employee, being in terviewed for  a job, or  simply talk ing with  a neighbor  or  
colleague, being able to communicate clear ly is cr it ical. Being able to express ideas clear ly and succinct ly 
in  wr it ing also is essent ial whether  it  is in  a grant  proposal, job applicat ion cover  let ter , or  let ter  to the 
editor . The researcher , for  example, may have made a landmark discovery, bu t  the work  never  “speaks 
for  itself.” It  requ ires good wr it ten and oral communicat ion sk il ls to share findings with the wider  
scient ific community. As with most  sk il ls, communicat ion sk il ls develop through pract ice. Communication 
skills are the hallmark of professionals in all fields, including all areas of physiology.  
 

Major Skills A Trainee will understand the importance of  
and work to develop 

    A. In terviewing 
(Interviewee) 

 a. Sk il l  in  prepar ing for  diverse types of in terviews 
 b. Knowledge of how to conduct  oneself at  interviews  
 c. Knowledge of appropr iate post-in terview act ions 

    B. Presentat ions  a. Abil i ty to organize ideas in  a usefu l fashion 
 b. Abil ity to use graphics effect ively to communicate ideas  
 c. Knowledge of how to develop poster presentat ions 
 d. Knowledge of how to develop var ious types of oral presentat ions 
 e. Abili ty to convey complex in format ion in  appropr iate fashion to 

audiences with different  levels of physiology knowledge 
 f. Abil i ty to speak  before large and small groups 
 g. Abili ty to assess audience response to determine how well ideas 

are being conveyed 
 h. Abili ty to make persuasive arguments in  oral presentat ions 
 i. Abili ty to handle audience questions 
 j. Abili ty to speak  clear ly in  English 

    C. Technical wr it ing  a. Abil i ty to organize ideas in  a usefu l fashion  
 b. Abil ity to wr ite logical instruct ions  
 c. Abili ty to wr ite at  all levels: br ief abstracts to book-length 

manuscripts 
 d. Abili ty to use graphics effect ively to communicate ideas 
 e. Abili ty to revise one’s own work  to make a document or  

presentat ion clearer or  more persuasive 
 f. Abil i ty to edit  and proofread 
 g. Knowledge of publicat ion process for  scient ific jou rnals and other 

publicat ions 
 h. Abili ty to cite and cr it ically analyze the scient ific l i teratu re in  

wr it ten work  
 i .  Abili ty to convey complex in format ion in  appropr iate fashion to 

audiences with different  levels of physiology knowledge 
 
 
 
 
 
 
 
*Items with aster isks indicate sk il ls that  students wou ld be more likely to develop after  their  graduate 
t rain ing. 
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5 . Communication Sk il ls (cont’d) 
 
    D. Grant wr it ing *a. Knowledge of how to ident ify var ious funding sources  

*b. Knowledge of types of grants and different  approaches to wr it ing 
them 

 c. Abili ty to develop clear and testable hypothesis, object ives, and 
research plan 

*d. Proficiency in  developing grant  budgets 
*e. Knowledge of submission and evaluation processes 
*f. Knowledge of grant  review processes 
 g. Abili ty to use scient ific li teratu re effect ively in  wr it ing grant  

proposals 
  E. Peer Review  a. Abil i ty to give and receive appropriate construct ive crit icism in 

wr it ing and evaluat ing manuscr ipts and other types of wr it ings 
 b. Abil ity to give and receive appropriate construct ive crit icism in 

giving and evaluating oral and poster presentat ions  
*c. Abili ty to give and receive appropriate construct ive crit icism in 

wr it ing and evaluat ing grant  applicat ions 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
*Items with aster isks indicate sk il ls that  students wou ld be more likely to develop after  their  graduate 
t rain ing. 
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6 . Teaching and Mentoring Sk il ls  
 

Teaching sk il ls are another  example of sk il ls that  everyone, regardless of career  choice, can use. While 
those t rainees planning on a teaching career  shou ld hone their  teaching sk il ls to the h ighest  level, most  
professionals have need of teaching sk il ls, either  in  the workplace or  at  home. Because inst itu t ions 
great ly vary as to whether  graduate students are provided with oppor tunit ies to teach, the following items 
under  “A. Teaching” may be developed either  as a graduate student , postdoctoral fellow, or  later . 
 
Mentor ing is a sk il l that  graduate students begin pract icing almost  immediately, both seek ing advice 
from those ahead and giving advice to those following behind. Knowing how to be a good mentee and 
mentor  is invaluable at  all stages of a career .  Teaching and mentoring are both important for physiologists 
w orking in all career areas. 
 

Major Skills A Trainee will understand the importance of  
and work to develop 

    A. Teaching  a. Effect ive classroom teaching to var ied audiences in  terms of 
subject  matter   

b. Effect ive classroom teaching in  terms of pedagogy  
c. Abili ty to convey the competence in  subject  matter  and confidence 

in  one’s abil ity to teach   
d. Abili ty to develop course cu rr icu lum and individual lessons  
e. Effect ive use of common instruct ional aids, including audiovisual 

techniques  
f. Abil i ty to help students understand the general pr inciples and 

concepts under lying a part icu lar  lesson  
g. Abil i ty to explain both basic and difficu lt  concepts clear ly   
h . Abil i ty to pu t  a specific lesson into larger context  (clin ical 

relevance, pr ior  mater ial)  
i . Abil i ty to ask  good questions (test ing, study, case h istories)  
j . Abil i ty to provide feedback  to students 
k . Awareness of the strengths and limitat ions of var ious means for  

evaluat ing teaching performance 
l. Abil i ty to adjust  lesson plan based on in fo garnered from student 

questions 
m. Abil ity to foster  an effect ive learning environment including 

showing respect  for  the student, encouraging their  in tellectual 
growth and providing a role model for  scholarship and 
in tellectual vigor  
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6 . Teaching and Mentoring Sk il ls (cont’d) 
 
    B. Mentoring  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Sk il ls for  being a mentor: 
 
*a.  Knowledge of the role(s) mentors can play at var ious career 

stages  
*b. Abil i ty to evaluate someone’s strengths and weaknesses, and 

help gu ide them to bu ild on strengths, improve on weaknesses 
*c. Knowledge of how to provide feedback , construct ive cr it icism, 

and advice 
*d. Knowledge of how to listen to someone to understand their  

perspective on their  own situation  
*e. Knowledge of the ru les and procedures related to mentee’s 

situat ion – e.g., as a student, postdoctoral fellow, or  jun ior  
colleague  

*f. Knowledge of the job market  and the opportunit ies therein 

B. Mentor ing (cont ’d) Sk il ls for  u t il izing a mentor: 
 
 a. Knowledge of the role(s) mentors can play at  all career stages 
 b. Knowledge of how to select  a good mentor 
 c. Knowledge of when to approach mentor for  advice, gu idance, or  

advocacy 
 d. Knowledge of how to develop a good relat ionship with a mentor  
 e. Abili ty to ar t icu late one’s individual needs, desires, concerns, and 

l imitat ions with regard to one’s own career development 
 f. Knowledge of what to do when one disagrees with a mentor  
 g. Knowledge of how to listen to someone to understand their  

perspective on their  own situation  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
*Items with aster isks indicate sk il ls that  students wou ld be more likely to develop after  their  graduate 
t rain ing. 
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7 . Personnel and Management Sk il ls 
 

While personnel and management  sk il ls may not  be an area of pr imary impor tance to graduate students 
(although some may be given par t ial supervision of undergraduates or  technicians), it  becomes 
increasingly impor tant  as one’s career  progresses. Regardless of the type of career  chosen, personnel and 
management  sk il ls are essent ial, requ ir ing understanding of both supervisory st rategies and personnel 
procedures. The impor tance of network ing for  staying cur rent  in  one’s field and for  fu tu re development  
and of teamwork cannot  be overstated. Personnel, management, and teamw ork skills are important to 
physiology professionals in all fields.  
 

Major Skills A Trainee will understand the importance of  
and work to develop 

    A. Supervising staff 
and other employees 

*a. Awareness of basic human resources procedures/ laws 
*b. Recognit ion of the need to compensate employees fair ly - 

financially and by acknowledgement of their  scient ific 
contr ibu t ions  

 c. Listening sk il ls  
*d. Advocacy sk ills  
 e. Abili ty to explain goals, object ives, gu idelines  
 f.  Sensit ivity to different  perspectives and cu ltu res  
*g. Knowledge of how to cope with and manage complicated 

personalit ies  
*h. Abili ty to motivate staff  
*i.  Knowledge of how to conduct  an in terview  
*j.  Knowledge of how to run effect ive team meet ings 
*k . Knowledge of how to develop fair  performance evaluations, 

including ongoing feedback  
*l.  Knowledge of confl ict  resolu t ion 
*m. Abil i ty to write accu rate and professional recommendation 

let ters 
    B.  Management of 

projects/ grants 
*a. Knowledge and adherence to professional societ ies' codes of 

eth ics 
*b. Understanding of importance of ensur ing in tegr ity of own 

publicat ions and communicat ions 
*c. Abili ty to navigate complex bu reaucrat ic environments  
*d. Sk il ls in  t ime management (assigning pr ior it ies and delegat ing)  
*e. Abili ty to develop and implement a budget  
*f. Abil i ty to manage a team 
*g. Knowledge of how to create a cooperat ive work  environment 

    C. Network ing  a. Knowledge of how to develop a base for  possible collaborat ions  
 b. Knowledge of how to contact  other researchers at  meetings 
 c. Knowledge of how to contact  with other researchers via email 

    D. Work ing in  teams  a. Abil i ty to work  well with many different  people/ cu ltu res 
 b. Respect  for  and placing value on different perspectives 
 c. Abili ty to provide and respond to construct ive cr it icism  
 d. Abili ty to work  well under pressu re and wil lingness to work  hard 
 e. Abili ty to apply oneself to a var iety of tasks simultaneously 
 f. Knowledge of how to work  with the commit tee process 

*Items with aster isks indicate sk il ls that  students wou ld be more likely to develop after  their  graduate 
t rain ing. 
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8 . Lifelong Learning Sk il ls 
As noted ear lier , to be a scient ist  is to be a l ifelong learner . Regardless of posit ion or  status, learn ing 
must  cont inue in  all areas included in th is document  to ensure cont inued competency. Lifelong learning 
skills are valuable for physiologists w orking in all areas.  

Major Skills A Trainee will understand the importance of 
and work to develop 

A. Lifelong learning 
 
 

 a. Awareness of var ious career opportunit ies available  
 b. Awareness of contemporary issues in  physiology  
 c. Will ingness to examine, adapt, and adopt pract ices, methods, 

and ideas from perspect ives very different  from your own 
 d. Commitment to cont inuously upgrading one's educat ion  
 e. Sk ills associated with independent learning  
 f. Self-sk il ls (self-motivat ion, self-confidence)  

 
9 . Career  Development Sk il ls 
In it ially, career  planning may be perceived as a sk il l solely for  graduate students. However , scient ists at  
all levels must  engage in career  planning. Oppor tunit ies can ar ise very unexpectedly and the successfu l 
physiologist  is prepared to take advantage of them. A cur rent  example is entrepreneur ial sk il ls. Whereas 
once they were not  viewed as impor tant , for  many of today’s physiologists they are fundamental, cr it ical 
to the success of their  overall research or  development  program. Professional societ ies offer  scient ists an 
impor tant  venue for  developing and honing many professional sk il ls and for  explor ing possible avenues 
for  career  development . Professionals in all fields must afford time to career planning.  

Major Skills A Trainee will understand the importance of  
and work to develop 

    A. Career planning  a. Per iodic self-assessment of one’s sk ills and in terest 
 b. Knowledge of diverse career options and cu rrent / fu tu re job 

markets 
 c. Abili ty to invest igate necessary sk ills/ knowledge for  

part icu lar  careers  
 d. Abili ty to adapt to a changing environment  
 e. Will ingness to examine, adapt, and adopt pract ices, methods, 

and ideas from perspect ives very different  from one’s own 
 f. Abil i ty to ident ify and seek  advice from a mentor(s)  
 g. Understanding of expectat ions for  cu rrent  posit ion and/ or for  

job advancement 
    B. In teract ing with 

professional societ ies 
 a. Understand the benefits of belonging to and part icipat ing in  

a professional society  
 b. Knowledge of appropr iate societ ies to select  for  membership 
 c. Understanding how to get  the most benefit  from at tending 

scient ific meetings 
 d. Sk il l  in  presenting one’s research  
*e. Knowledge of commit tees and select ion process  
*f. Sk il l  in  doing editorial work  (Reviewing manuscr ipts) 
*g. Abili ty to organize symposia/ conferences 

    C. Entrepreneurial sk ills  a. Knowledge of in tellectual property r ights 
*b. Recognit ion and acknowledgment of potent ial confl icts of 

in terest 
*c. Understanding of appropr iate steps/ procedures for  dealing 

with confl icts of in terest  
*d. Knowledge of patents process 
*e. Sk il ls in  negotiat ing 

*Items with aster isks indicate sk il ls that  students wou ld be more likely to develop after  their  graduate 
t rain ing. 
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APPENDIX A: Development  Process for the Skills List  
 
In  Ju ly 2002, the APS Council charged the APS Educat ion, Career  Oppor tunit ies in  Physiology, and 
Women in Physiology Commit tees to consider  the development  of a graduate sk il ls document  and an 
associated t imeline for  its product ion based on a request  by an APS member . The three Chairs, Rober t  
G. Carroll (Co-Chair ; Educat ion Com.), Francis L. Belloni (Career  Com.), and Carole M. Liedtke 
(Women’s Com.) drafted a proposal and t imeline and presented it  to the APS Council at  its November  
2002 meet ing. Council accepted the proposal and asked that  the concept  be presented to the 
Associat ion of Chairs of Depar tments of Physiology (ACDP) at  its December  2002 meet ing for  its 
considerat ion and possible involvement  in  the project .  The proposal was accepted by the ACDP and 
three representat ives were chosen to represent  the group in the in it ial development  of the document . 
They were Will iam H. Dantzler  (Co-Chair ), Vernon S. Bishop, and Will iam S. Spielman.  
 
The group examined avai lable online documents of a similar  nature as developed by other  societ ies, 
organizat ions, universit ies, and depar tments.1 From that  l ist , the major  topics were pared down to n ine. 
The group then examined entr ies other  documents contained for  each topic, accepted some, edited 
others, and added items specific for  physiology. After  several iterat ions, a draft  table of sk il ls for  
professional development  was completed.  
 
The draft  table was then presented to the members of the three APS commit tees and the ACDP Council 
for  feedback. Conference calls were held with each group. Suggested changes were compiled in to a 
single document  for  the six-member  commit tee to consider .  A narrat ive to accompany the table was 
drafted, as were individual nar rat ives for  each of the n ine sect ions. The commit tee then reviewed the 
narrat ive, the sect ion narrat ives, and the suggested revisions made by the four  groups. A final draft  
version resu lted, which was then submit ted to the APS Council at  its summer 2003 meet ing and to the 
ACDP Council. With their  approval, it  was then made available to the APS and ACDP membership for  
comments. The document  was revised based on those comments. A final document  was agreed upon 
and presented for  approval to the ACDP at  its December  2003 meet ing and to the APS Council in  
January 2004. 
 
The APS/ ACDP List  of Professional Sk il ls for  Physiologists and Trainees was pr in ted and dist r ibu ted to 
all the physiology depar tments in  Nor th Amer ica. It  was also made into .pdf and HTML fi les for  post ing 
on both the APS and ACDP web sites, with l inks to relevant  mater ial for  each sect ion and sk il l. The list  
is available to both members and non-members. 
 
1Sources used as star t ing points for  document : 
1. Amer ican Society for  Pharmacology and Exper imental Therapeut ics. ASPET 2000 Teaching Institute: 
Integrative Approach to Medical Education: Foundations, Methods and Outcome Assessment. June 2000, 
Boston, MA. (ht tp:/ / www.aspet .org/ public/ educ_resources/ teaching_inst itu te_00.pdf) 
2.  Berkeley Career  Center . Par t ial l ist  of sk il ls acqu ired dur ing a typical graduate educat ion at  UC 
Berkeley. August  2002. (ht tp:/ / career .berkeley.edu/ Phds/ PhDsk il ls.stm) 
3. Dahms, A. S. and J. Leff. Industry Expectat ions for  Technician-level Technical Workers:  The US 
Bioscience Industry Sk il l Standards Project  and Ident ificat ion of Sk il l Sets for  Technicians in  
Pharmaceut ical Companies, Biotechnology Companies and Clin ical Laborator ies. Biochem. Molec. Biol. 
Educ. June 2002. (ht tp:/ / www.csuchico.edu/ csuperb/ BAMBED_7.html) 
4.  Fiske, P. The Sk il ls Employers Really Want . Science Next  Wave 25 Apr il 1997. 
(ht tp:/ / nextwave.sciencemag.org/ cgi/ content / fu l l/ 1998/ 03/ 29/ 96) 
5. In ternat ional Union of Biochemist ry and Molecu lar  Biology. Standards for the Ph.D. Degree in the 
Molecular Biosciences. October  1999. (ht tp:/ / www.iubmb.unibe.ch/ phdstand.htm) 
6. Jensen, D. Coming to a Depar tment  Near  You: Ph.D. Survival Sk il ls Train ing. Science Next Wave 21 
Ju ly 2000. (ht tp:/ / nextwave.sciencemag.org/ cgi/ content / fu ll/ 2000/ 07/ 20/ 10) 
7. Univ. of Californ ia, Berkeley Dept . of Elect r ical Engineer ing and Compu ter  Science Graduate Student  
Affairs. Graduate Student  Sk il ls List . February 1998. 
(ht tp:/ / www.eecs.berkeley.edu/ Students/ Grad/ Affairs/ EE/ Review/ sk il ls.html) 
8. VaNTH-ERC for  Bioengineer ing Educat ional Technologies. Needs Assessment: Core Competencies for 
Biomedical Engineers (Ver 3.0). June 19, 2001. 
9. Woodrow Wilson Nat ional Fellowship Foundat ion. Responsive PhD agenda: New  Paradigms New  
Practices. New  People. 2002. (ht tp:/ / www.woodrow.org/ responsivephd/ agenda.html) 

http://www.aspet.org/public/educ_resources/teaching_institute_00.pdf
http://career.berkeley.edu/Phds/PhDskills.stm
http://www.csuchico.edu/csuperb/BAMBED_7.html
http://nextwave.sciencemag.org/cgi/content/full/1998/03/29/96
http://www.iubmb.unibe.ch/phdstand.htm
http://nextwave.sciencemag.org/cgi/content/full/2000/07/20/10
http://www.eecs.berkeley.edu/Students/Grad/Affairs/EE/Review/skills.html
http://www.woodrow.org/responsivephd/agenda.html#Paradigms#Paradigms
http://www.woodrow.org/responsivephd/agenda.html#Practices#Practices
http://www.woodrow.org/responsivephd/agenda.html#Practices#Practices
http://www.woodrow.org/responsivephd/agenda.html#People#People
http://www.woodrow.org/responsivephd/agenda.html
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