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Preface 
 

A previous version of this guide was provided for participants of a Conference for 
Women in Science held at Cornell University, Ithaca, New York. At the time, we 
wanted to alert women that the rules were different for women in STEM (science, 
technology, engineering, and mathematics) compared to the rules for men. We 
have witnessed great strides that society has made in bringing women into the 
paid workforce over the last century.  Present statistics unfortunately show that 
the advancement of women in fields of science has been tentative or 
experimental and has slowed recently.  Advancement into higher level positions 
and sometimes even into the lower levels in academia and industry is still 
tenuous for women. Equality is begrudgingly considered.  Women need 
mentoring and assistance to exceed expectations and achieve their goals. 
Professional deportment for women is essential, as are preparation, practice, 
confidence-building experiences, and leadership training. 
 
This guide is intended to assist women in achieving their goals.  The guide was 
compiled by a group of women faculty and professionals at Cornell, presenting 
the facts as they experienced them. Since the conference, one extra chapter, 
Chapter V, has been added to provide additional guidance for those who are 
doubly distinguished from the norm. The diverse facets of the science working 
world described here are no more intimidating than the challenges which have 
drawn both women and men into the sciences in the first place.  It is only a 
matter of becoming accustomed to the rules of the technical world in which we 
live.  If the reader questions any statements in the guide, or feels that some are 
not applicable to her particular discipline, we suggest that she ask a mentor, use 
the experimental approach and compare the success of these ideas versus her 
own.  They have worked for us.  Best wishes for great success. 
 
Acknowledgments:  The authors and review committee would like to thank the 
conference sponsors and assisting campus groups for their enthusiastic support 
of these endeavors.  This guide was partly supported by a National Science 
Foundation grant, RII-8700409. 
  
©Copyright Faculty Advisory Committee, Conference on Women in Science,   
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Why Science? 
 
 Women in the Sciences, particularly the physical sciences of physics, 
chemistry, and engineering are often asked what prompted them to go into such 
fields which are still populated by very few women.  At first, they are somewhat 
startled and insulted by the question, which seems to say: "What makes you 
think that a women can do that kind of thing?"  They may try to defend 
themselves or the field: "I always enjoy a good challenge," or "Physics is fun!" or 
"Fiber Optics is the wave of the future!"  They may retort to the insult by saying 
"What makes you think I can't do it?" or "Who said all engineers were men?" 
 
 After a while, it occurs to women that until the novelty of seeing women in 
science wears off (perhaps not in our lifetime), these questions will arise again 
and again.  To avoid the unpleasant surprise and conflict or alienation which 
such confrontations may invoke, women eventually are forced to develop a set of 
acceptable answers which may lead to a better understanding all around. 
 
 The real reasons why women choose science are the same reasons why 
men do.  That is, we enjoy the challenge and satisfaction of solving real-world 
problems, of advancing our concept of our environment and our knowledge of the 
way things work.  We also enjoy the intense battling of minds which brings insight 
and new and original directions for solutions of previously unsolvable problems.  
Unfortunately, individuals in the commercial world and those surrounded by the 
social aspects of daily living may be intensely skeptical about scientists of either 
gender who get excited by abstract concepts and claim not to be motivated by 
personal profit or social status.  The most acceptable answer to these is a non-
committal: "The topics interest me, and I feel I can make a contribution there."  
They may also need to be reassured that the scientist is not building a bomb or 
chemical weapons, but otherwise the topic may drop there. 
 
 Science and Technology are exciting!  With rapid advancement of 
knowledge there is acceptance and promotion of innovation, originality, and 
insight. New technologies resulting from advances in science are contagious 
even among non-scientists!  
 
 In the first two chapters, we outline the basic skills required of scientists in 
any field of study.  Although these skills improve with a lifetime of practice, one 
cannot begin to function as a scientist without them.  The third chapter addresses 
another practiced skill, the art of getting a job to propel you in the direction of 
your long-term career goals. The final chapters are recommendations from 
accumulated hundreds of years of experience in balancing professional and 
family obligations, and recommendations for women scientists to advance into 
roles of leadership.  We hope that you will use the techniques of this guide to 
reach for greater achievements in science, and that you will encourage and 
engage younger scientists who follow you. 
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I. Communicating—Oral Presentations 
 
 This is the communication age, when instant messaging, email, Skype, 
and other social media define who is interconnected.  Instant advantage is 
captured by communications that are succinct, clear, and imperative; that is, 
short, to the point, and clearly defining the required actions of others.  When 
there is a problem, know what to ask for and from whom.  More than ever before, 
the credo is “If you don’t ask; you don’t get.”  To get and give information, you 
need to know how to present it to your audience in a way that your message will 
be heard and will elicit the intended response. 
 
 This section concentrates on the effective form and style of presenting 
scientific talks.  Once mastered, these techniques become habitual and allow 
one to concentrate on more important considerations such as choosing and 
organizing the content of a talk in ways that would pique the interest of the 
audience to lead them naturally toward the central point of the talk.  Good 
speakers spend time planning to interact with the audience at regular intervals, to 
stimulate ideas or questions in directions which the speaker plans to explore.   It 
is not possible to develop all these skills at once, so it is best to begin with the 
basics and add new skills as others become familiar.  Interacting with the 
audience and answering their questions will be addressed in Chapter III in a 
section on the one-hour interview talk. 
 
To answer the unasked question: yes even shy introverted scientists must 
communicate.  One straight “A” student claimed that she would switch class 
sections or drop her course if asked to do a group presentation.  After her fear of 
appearing in public identified her inability to communicate, she found a summer 
job leading tour groups.  Everyone can learn to communicate effectively. 
 

Verbal and Non-Verbal Skills 
 

 Both oral and written presentations must be professional.  A brilliant 
person is rarely identified as such unless he/she radiates confidence, ability, and 
talent.   Although it is possible for some individuals to pick up good oratory skills 
over years of teaching or regular speeches, most professionals benefit greatly 
from practicing the basics.  The skills of a good speaker are similar to those of 
any great communicator. To catch and keep the audience's full attention, 
maintain eye contact with individuals as though having an intimate conversation, 
and scan occasionally to include all in the audience.  It is important to speak 
clearly, paying careful attention to enunciation of word endings such as "nt" and 
"nd," "in" and "ing," and to sentence structure and grammar.   Good speakers 
sometimes practice clear speaking with large marbles in their mouths to eliminate 
any nasal, shrill, high-pitched tones, or slurring.  They add variety to sentence 
length and structure.  Questions are posed which lead logically through an 
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argument to a conclusion. Speeches are filled with animation and energy, varying 
intonation, slowing or compressing speech and changing the loudness of the 
voice  and speed to emphasize a point.  They use pauses with deliberation and, 
when needed, use sounds as illustrations. (Experimental space scientists 
sometimes entertain the audience with recordings of low frequency emissions 
from space called chorus and hiss.)  Any kind of demonstration or an injected 
piece of humor will allow the audience to relax their full concentration without 
dropping their attention.  A logical progression through an argument or a flow 
chart or a time history will focus their concentration again before the main 
conclusions are presented. 
 
 Linguists claim that 60-90% of the effect of communication is conveyed 
through body language.  Nevertheless, novice speakers are told to stand facing 
the audience keeping their hands at their sides without moving.  This is to avoid 
the novice learning distracting habits such as standing on one foot, jiggling the 
keys in his pocket, swirling back and forth to the viewing screen or jabbing and 
flailing with the pointer.  It is much better to learn good habits with practice than 
to try to try to get rid of bad habits later.    Bad gestures can nullify the purpose of 
the talk if they seem contradictory or distracting to the audience.  In some 
effective talks with slides or PowerPoint, the visuals are handled by an assistant 
while the speaker stands almost motionless by the screen facing the audience, 
focusing the audience toward one item at a time on the screen. 
 
 Gestures can add energy and emphasis to a presentation.  They can 
direct the audience's attention, illustrate the size of an object, or describe the 
nature of a disturbance (e.g. crushing, twisting, or fracture).  Because clear 
viewing area for the audience is limited, all gestures should be restricted to 
motion with the hands and arms above the level of the waist. 
 
 A good way to learn about vocal skills and gestures is by listening to 
scientific talks by others, and by trying to identify which features are most 
effective, and which are boring.  Try to identify the gestures that accompany 
emphatic statements.  How are pauses used for drawing out the listener's 
curiosity, for humor, for a dramatic moment?  Listen for changes in vocal volume, 
tone, and  timing. Videotape your five minute talk and judge the quality, loudness, 
speed and texture of your voice.  Practice using a deeper, more authoritative 
voice.  Project your voice to 5 different levels of loudness.  Practice gestures in 
front of a mirror.  Practice short talks before a supportive audience. 
 
 Videotaping a talk is often an eye-opener. A session may usually be 
scheduled with campus personnel development staff or media services.  If not, 
they can direct inquiries to an appropriate office.  Tape until any initial feelings of 
embarrassment have been lost.   With the help of an assistant to help critique the 
talk, you can play back the last 5-10 minutes several times with peer assistance, 
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assessing posture, presentation habits, the effectiveness of organization, verbal 
variety, and gestures. 
 
 If you can obtain a tape of a speaker whom you respect, play a 5 minute 
section of the tape 4 - 5 times identifying what makes the speech so effective.  
Are the nouns image words, and the verbs, action words?  Do they conjure up 
pictures in your mind and mesmerize you with their images?  Does the speaker 
develop a logical progression of these pictures, leading you to his/her planned 
conclusion? Play the tape at least once without the sound.  Do the speaker's 
motions follow the speed and flow of the action being described?  See if you can 
duplicate the gestures, timing, and rhythm.   
 
 A scientist is judged by the effectiveness of oral communications skills.  
The skillful speaker captivates an audience from the first words, telling a story, 
entertaining, and teaching.  The first tasks when designing a talk are then to 
determine who the individuals in the audience will be, and what their interests 
are.  Second, assess the specific reasons for giving the talk and what is to be 
accomplished by presenting it.  This will determine how the talk should be 
organized  and what to emphasize.   
 
 The three steps to giving a speech are: 1) tell them what you're going to 
tell them, 2) tell them, and 3) tell them what you've told them.  Since all oral 
presentations can be described in terms of the basic ingredients of a short 
conference talk, let's start there. 
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Presentation Skills 
 

15 Minute Conference Presentation 
  
 
 The basic organization of any scientific talk should be a variant of this: 

 
Catchy Title 

State the Problem Clearly 
Why is it Important to the Audience? 

Who Solved It? 
Methods/Techniques 

Results 
Synopsis: Problem/Results 

Outline the Most Important Conclusions 
Describe how it affects broad picture 

What is the next Logical step? 
 

 For finesse, it is important to add a little flair to catch attention: 
 
Title (the broad picture) Probing the Origin of the Universe 
Authors/Co-authors Dr. I. M. Proud and Dr. Very Energetic 
Affiliation Institute of Original Research 
  Washington, D.C. 
 
State the Problem Uncovering our Origins 
 Understanding Our Future 
 
Why is it Important? Explaining the Structure and Dynamics of Universe  
 
Methods/Techniques Illustrate (back of envelope style)  
  first principles behind methods 
 
  Illustrate geometries, dynamics graphically 
 
Results Check "Tables and Graphs" section 
  Comparisons with other studies 
 
Synopsis: Problem/Results Logical Steps toward Conclusions 
 
Conclusions Simply Stated 
 
Does it affect the broad picture? Expanding Universe: Order in Chaos 
Next Logical step? Spinoffs on Galaxy Formation, Evolution, Dynamics 
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Storyboarding 

 
 Once the basic story, i.e. talk topic, has been outlined, a set of charts are 
designed keeping in mind the interests of the specific audience and the length of 
time given to present the material.  Often 15 minutes is available to present the 
material, plus a 5 minute question period.  To estimate the time required to 
present the material, it is helpful to label each entry in the outline according to the 
following prescription.  Count 1 minute per word chart, 3 minutes or more per 
complex graph, 1-2 minutes per table, and 1-5 minutes per schematic diagram.  
For minor changes from one chart to the next, count only 0.2-0.3 minutes per 
graph.  The outline can then be reorganized, adding or deleting entries, and 
assigning time periods to each entry until the timing is about right.  With 
experience, the timing can be predicted with reasonable accuracy.   
 
 The next stage is to draft a storyboard, that is, a rough collection of the 
charts for the talk.  It is helpful to start with sheets of 11" x 8.5" paper which have 
a 9" x 6" oblong drawn in the center of each.  Rough sketches of figures can be 
drawn where necessary, but all words should be printed full size on the charts.  
In some corporations charts are tacked on the wall in order, and the speaker 
presents a "dry run" before assistants who critically review the charts and the 
presentation style.  If the message is not coming across, the talk is restructured  
before the artwork is done.  Note that if tacking paper on the walls is not feasible, 
laboratory tables, desks and kitchen tables work for preliminary dry-runs of 
important talks.   
 
  Charts: Function and Form 
 
 The purpose of charts is to provide visual images which make the 
message easier to recall.  They are not intended to provide a crutch for the 
speaker to read from. 
 
• Most memorable are images, colorful images, readable large block 

characters, simple relations, logical flow of ideas.  Bright colors (white, 
yellow, red) are most visible.  Schematics, short relational tables, simple 
graphs, and titled 4-5 line bullet charts are very effective.  Often one idea 
is enough for each chart. 

 
• Schematic diagrams require: a clear title, readable font (Arial, or 

Helvetica), labeling of all components (words horizontal, not vertical), color 
on focal points.  Arrows help to define direction of logical flow or 
progression. 
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• Tables cannot be overloaded.  6 x 6 entries is maximum for a single chart. 
There must be a title.  All entries must be separated by lines; all variables 
defined, with units (e.g. x 107 km).  

 
• Graphs must be large enough to interpret. 1-4 per viewgraph is a 

maximum. 
 
• All axes must be labeled, with units.  If possible, print all words horizontally 

(not vertically). If there are several curves on the graph, use separate 
colors for each curve and label each curve in the appropriate color.  Use 
arrows, brackets, color, or shading to indicate regions of the graph which 
are of special interest. 

 
• Word charts must be simple.  Words must be large and clear.  Helvetica 

24 point font is one of the most effective viewgraph fonts.  A title and 4 - 5 
bullets are enough for one chart.  The bullets should be balanced in 
length, in subject material and in sentence structure. 

 
 

Slides or PowerPoint? 
 
 Some fields of study have their own style of acceptable presentations.  
Academia is known for hand-penned crowded viewgraphs. In industry, speakers 
are ridiculed if color commissioned charts are not professionally produced.  The 
content of slides and PowerPoint charts is the same, but one can illustrate on 
PowerPoint during a talk, and Google internet videos.  Slides cannot be changed, 
even the night before the talk. 
 
 Slides are generally considered more formal.  They are more convenient 
to carry, and are less awkward to handle during a presentation.  They allow the 
speaker to stand in the ideal position back by the screen facing the audience with 
a pointer held firmly in both hands.  On the other hand, with slides one has to rely 
on the good graces of the host, and the technological assistance of strangers.  It 
is useful to check weeks in advance that a slide projector will be available.  
Immediately before any of the talks are given, come to the theater, set the slides 
in a tray, test them in the projector and focus and adjust the controls.  During the 
talk one must generally rely on the projectionist to project the slides in the right 
order on the highest portion of the screen and to switch slides when requested.  
For small theaters or classrooms there are often remote controls available which 
allow the speaker to change slides as needed.  Slides also require less physical 
work on your part during the talk, and make nervousness simpler to conceal.  In 
some fields slides describe microscope sections, biological specimens, or natural 
environments. 
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 Do not let a stranger put the slides in the tray.   Each slide should be 
labeled with a red dot in the left front bottom corner, as you hold the slide right-
side-up in front of you.  When placing the slides in the tray right-to-left one-by-
one, the red dot should be in the right-hand upper corner.  Placing the tray into 
the projector, as one stands facing the backs of the audience chairs, you should 
see a row of red dots along the outer edge of the tray. 
 
 If you are not familiar with specific projection equipment, you must test it 
before the talk.  Sometimes the equipment will not work for your visuals. The 
speaker may not be able to see the screen as the audience is viewing it.  The 
speaker must stand out of the way and maintain strong eye contact with those in 
the audience.  If the speaker's hand or head obscures the light rays, the 
audience may not let him/her know that they can't see the screen.  
 
 When giving a standing presentation, use letters or cues on the screen 
rather than flashing a laser pointer.  The pointer is often a distraction.  Fussing 
can make even the most poised speaker look awkward and ungainly.  
 
 Audiences are always intrigued by something which is new, different, or 
just a refreshing change of pace.  Spacecraft recordings of low-frequency noise, 
demonstrations, movies, scale models, objects, and laboratory tours are all 
interesting, entertaining and memorable to scientists. 
 
 A short conference talk should be viewed in the same category as a 
sponsor's 30-second commercial on television.  This is the scientist's 
commercial—to tell the scientific community what research has been done.  The 
message should come across readily and should impress the right people.  If one 
succeeds, the talk will generate enough interest that scientists will be coming up 
to the speaker afterward to discuss the implications of this work to their interests.  
 
 

Best Use of a Dry-Run 
 
 Unless one teaches 2 - 3 times a week, all talks should be dry-run.   Dry-
runs allow everything to proceed as for a real presentation, but allow stops and 
discussion to work out the rough spots.  It is important to have someone else 
help analyze the talk, because it is always easier for a person to suggest 
improvements in someone else's talk than to find the faults in one's own.  Also, 
this guards against unrealistic self-confidence or self-criticism.  The ideal 
situation is to videotape important talks and have them critiqued by an effective 
speaker.  Videotape sessions can be scheduled free on most campuses with 
either the Equal Opportunity office, the Media and Communications office, or the 
Job Training office.  At Cornell, graduate students and faculty are assisted by the 
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Office of Instructional Support.  If videotape equipment and/or an audience are 
not available, audio taping and/or practicing in front of a mirror will help. 
    
 For the dry run, and also for the talk, there is a useful pre-talk preparation 
checklist to follow.  Clear the blackboard or background of distractions, set up 
and test all equipment, empty jacket pockets (so you cannot fidget with anything 
during the talk), and locate a pointer, if needed.  It is advisable to bring a 
collapsible pointer.  The local equipment is often broken or lost. 
 
 During the talk check the energy level, enthusiasm, eye contact and voice 
projection (to the back of the room).  Read the audience.  If they look skeptical, 
give a more basic explanation in general terms that can be understood by an 
intelligent non-specialist.  If their eyes gloss over, or they look sleepy, change 
pace and tone. When their attention is restored, re-establish eye contact, move 
closer to them and speak more to the audience than from the board.  Preview 
and review. 
 
 Avoid non-words which fill the pauses (e.g. Ok! Well... and... Right?)  
Pauses, even minute-long pauses, are allowed and can be very useful to give the 
audience a chance to absorb what has been said.  To make an important point, 
change tempo.  Slow down. Speak clearly, and pause to let the listeners absorb 
the thought. 
 
 Always use dual media when feasible.  A speech with colorful slides is 
more memorable than words alone.  Reserve gestures to motions away from the 
body, above the waist.  Keep the feet about shoulder distance apart and stand 
facing the audience with equal weight on each foot.  Point to the side of the line 
or object on the screen and hold the pointer there while talking.  The pointer is 
often a distraction to the audience because flailing and jabbing of the pointer 
occurs before the words are spoken, and then the pointer is fidgeting by the time 
the listener looks up from his notes.  When finished with the pointer lay it down 
flat, don't balance it against a wall or a table.  
 
 To improve credibility, dress at the same level as the audience, or one 
degree more formal.  It is not advisable to wear anything that might be 
distracting.  A speaker on crutches, or pregnant, or one who is unusually 
handsome or ugly, must work much harder at communication skills to overcome 
these distractions.  Bad posture can also be distracting.  If the audience is clearly 
distracted by something you can't eliminate, it is best to clear the air by 
acknowledging it verbally; and use a little humor to bring their attention back to 
the subject at hand.  One speaker lost his place when the fan in the viewgraph 
machine blew away several of his charts.  As he retrieved them he said, "I had 
intended to fly through the introductory review, but I didn't recognize that I would 
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have help."  The audience laughed and anticipated the next comments about his 
review. 
 
 A talk should always be dry-run again with the finished charts before 
presenting it to an intended audience.  If you have given the talk earlier for 
specialists, you may decide with hindsight to emphasize different features of the 
subject material before presenting the material to a general audience.  Also, a 
dry-run helps to avoid the embarrassment of discovering spelling mistakes in the 
viewgraphs during a talk.  A dress rehearsal provides confidence and self-
assurance before the real presentation. 
 
 

How to Critique a Talk 
 

 It is worthwhile to use this evaluation at the next conference you attend.  
Make some notes and identify what features make or break a talk. 

 
 Speaker: Poor Average Good 
 
1. Chose relevant contents of talk          1 2 3 4 5 
2. Was well organized, clear  1 2 3 4 5 
3. Showed interest and enthusiasm 1 2 3 4 5 
4. Maintained high energy level  1 2 3 4 5 
5. Avoided distracting mannerisms  1 2 3 4 5 
6. Was poised and confident  1 2 3 4 5 
7. Maintained eye contact  1 2 3 4 5 
8. Displayed vocal variety  1 2 3 4 5 
9. Used body movement and gestures  1 2 3 4 5 
10. Showed facility in using briefing notes  1 2 3 4 5  
 
 When critiquing or evaluating someone else's talk it is most effective to 
begin by describing the good points.  Once these have been discussed, identify 
the specific areas which require improvement and state clearly what should have 
been done.  There are few evaluations which could be more frustrating or 
infuriating than a noncommittal: "Well, it just doesn't seem to work well here."  If it 
is unclear whether the speaker is emotionally attached to an idea that you 
thought irrational or stupid, it is useful to be diplomatic and ask him/her to explain 
further the significance of the concept.  Once there is discussion on the topic, you 
can suggest that it be dropped because it does not add to the advancement of 
the main premise, or it introduces distracting false impressions of the speaker's 
intentions, or it disrupts the natural flow of the argument.   It doesn't matter how a 
bad idea is stopped, as long as it doesn't hamper further progress in the 
evaluation.  If possible, end the discussion on a high note by complimenting the 
speaker's style, the overall organization, or the choice of a fascinating topic. 
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Poster Presentations 
 
 • Choose a title which states a thesis—something that must be proven. 
 
 • Organize the material into: abstract, motivation, method of solution, steps 

toward solution, results (as figures or tables), and a succinct set of 
conclusions. 

 
 • Have a large title/author/affiliation banner made to fit the top of the board. 
 
 • Make sure the abstract is readable easily from a distance of 5 feet. 
 
 • Follow the abstract with a statement of the motivation.  It should identify 

the importance of the problem in a broad perspective; and may tabulate 
the conflicting predictions of others that make this problem current. 

 
 • Identify the techniques of solution but put the details in a display notebook 

for detailed discussions. 
 
 • Summarize the results in a bullet chart of conclusions-- emphasize this 

chart with color.  
 
 Use the storyboarding technique to organize the presentation; then 
condense it to the space available.  Dispense with jargon, or, if necessary, 
display a short glossary at a bottom corner of the board.  Add a little color.  
Schematics and photographs are eye-catchers. 

 
 Direct the flow of the presentation by numbering pages with color, and by 
placing colored arrows where needed.  Label each curve of a graph in large 
letters (the listener may not be able to read a small caption from a distance of 3-4 
feet).  Emphasize the important sections of figures, graphs, and tables with bright 
colors. 
 
 If abstracts are not provided to those attending the session, have some 
available.  Have preprints and a display notebook in a folder/briefcase, along with 
a pen and a pad to aid detailed discussions.  Do bring tacks, tape, or other 
supplies for setting up the poster. 

 
Posters—Personal Interaction 

 
 Poster sessions in different fields can vary, but basically the speaker 
should adopt the characteristics of a good salesperson.  It takes some physical 
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prowess to be excited and animated repeating presentations over a 2-3 hour 
session.  Nonetheless, listeners are likely to be more interested if the talk is 
focused and energetic.  Some listeners become charged with the moment and 
come up with good suggestions for further research.  When someone 
approaches your poster, be prepared to:  
 
 • Identify yourself. 
 • State your thesis and why it is important. 
 • Find out the level of interest or involvement of the listener. 
 • Pitch a 5 minute description at the listener's level of understanding 
  (problem, technique, results, conclusions).  
 
 If no fresh person/group has arrived (or if this listener is of importance to 
you), promote discussion of the areas which most interest the listener and use 
your display notebook for detailed discussions / proofs.  If he/she is clearly 
involved at a high level and indicates a desire to sign your list for reprints, get the 
name and address and offer a preprint from your folder.  
 
 If new people join your session in the middle of your description, 
acknowledge them with a nod but do not stop or backtrack, continue to the 
conclusions (unless the newcomer is VERY important, in which case you 
introduce him/her to the others and with some degree of excitement provide a 
short recap). If the new people are truly interested they will wait politely for a 
fresh start. 
 
 Do not leave any papers or preprints on a chair or in open view, or they 
will often disappear and will invariably be trashed later.  Do add the list of names 
and addresses to your preprint mailing list.  Follow up on potential collaborations 
and invitations to give seminars. 
 
 

Other Standard Presentation Formats 
 

A One Hour Lecture  
 

 Once the 15-minute presentation has been mastered, it can be extend to a 
longer lecture of 45-50 minutes plus time for questions.  It should never last 
longer than an hour.  It is very bad form to go overtime.  People may not 
remember the topic of your talk, but they may recall that several individuals left 
during the middle of the talk. 
 
Take the 15-minute presentation and add:  
 

• descriptions of work by others being done on the same topic 
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• explanations of how that work relates to what the speaker is doing 
• color pictures of the instrument, facility site, or color schematic diagrams  
• more details of the research results 
• a little humor 
• a subtopic: 
  a proof that the other technique tried by you or others is not useful 
  a proof that the technique will give accurate results efficiently 
  a demonstration that the conclusions support the initial premise 

 
 

How to Run an Effective Meeting 
 
 Meetings take time that could often be better spent.  If you are in charge, 
you can save everyone time by being fully prepared. If the information transfer 
has been done earlier (e.g. by internet), your meeting is reduced to discussion 
and confirmation.  Begin with a synopsis, a planning outline, questions which 
must be agreed upon, and potential conclusions.  If possible have several 
speakers defend sections of the plan, quoting other examples where such a plan 
has succeeded.  Follow a logical progression so that the conclusions follow 
naturally.  Rather than asking what the participants think about the plan, ask if 
anyone has anything else to contribute.  If no one else has prepared briefing 
materials in advance, they may not bother to present their views.  If they do have 
important ideas they will introduce them, but they will not come unprepared next 
time.  By having a preset length of time for the meeting,  the participants have an 
impetus to complete the agenda because they know that another meeting will 
have to be scheduled if the decisions have not been agreed upon by that time. 
 
 

The Formal Briefing 
 

 The difference between a formal briefing (for an Air Force General, for 
example) and a standard talk is that the viewgraphs or slides must be 
professionally finished,  stapled copies of the charts must be provided to all 
attending the briefing, and a short, concise text of each viewgraph is reproduced 
on each facing page (i.e. the back of the copy of the previous chart). 
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II. Communicating—Written Presentations 
 
 
 Science is not done in a vacuum.  While the goal of science is the pursuit 
of knowledge, scientists are measured primarily by their publications; not by their 
innate ability to do science, or by their discoveries, or their depth of personal 
knowledge. Organization and clarity are valuable tools for effective writing.  In 
addition to publications, other standard written presentations include grant 
proposals, journal and grant reviews,  department committee reports, and 
corporate evaluations.  The format of corporate reports are determined by 
individual departments and are not included here. 
 
 

Scientific Publications 
 
 A scientific paper is a published report describing original scientific 
research.  The paper may be motivated by one or several goals which help to 
determine the length and focus of the paper and the kind of journal to which it will 
be submitted. A short, timely announcement of a discovery or of the success of a 
new technique of great value to the research community may be published in a 
"letters" journal, or as a short letter in a regular journal.  If the purpose is to 
describe the culmination of a decade of research or the establishment of a new 
field of study to the widest possible audience, a more general journal (e.g. 
Nature, or Science) might be an appropriate medium.  A lengthy technical review 
of a subject for researchers in the field could only be published in a review 
journal or a book.  Usually, the appropriate journal is chosen on the basis of 
subject and prestige.   
 
 The long-established mainstay journals of a field are the best choice for 
publishing papers, even though their review processes are more stringent and 
they reject a higher proportion of submitted papers.  These are the journals 
whose references are of value in a resume.  These are the journals read by the 
people one hopes to reach.  Papers published in obscure foreign journals, or just 
in the wrong journal are of little value, as though they had not been written at all.   
 
 Note that the recent trend toward publishing conference proceedings is a 
drain on scientists who realize that the papers take as much effort to write, but 
are not as prestigious and are often not available to scientists who did not attend 
the meeting.  The regular journals, on the other hand, are distributed widely and 
provide further access through preprints which can be distributed by the author.  
Conference proceedings are also not considered as valuable because the review 
process, if any, is minimal.  That is, there is little attempt to regulate the 
accuracy, originality, or viability of the content of the proceedings.    
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Organization 
 
 A standard paper will contain all of these components: title page with 
author address list and affiliations, abstract, text, acknowledgments, references, 
list of tables, list of figures, tables, and figures.  A paper may also contain an 
index, a bibliography, appendixes and/or black and white or color plates.  
Detailed information on required manuscript format is usually available as a style 
guide available from the journal publication staff on-line.  Information describing 
how to submit a paper to the journal and how to obtain a style guide is often 
printed on the inside front or back cover of a regular journal issue.  If not, it may 
be found in the December issue along with an annual index.   Before submitting a 
paper, be sure to check the most recent issue to get the submittal address. 
Journal editors often serve a limited term. 
 
 Despite how one might feel after completing a paper, the most important 
parts of the paper are the title and abstract.  In this information age where both 
title and abstract of almost any paper can be extracted from the computer and 
displayed on a screen in seconds, it should come as no surprise that these may 
be the only parts of the paper which the majority of interested scientists will read.  
The title and abstract should be written with the greatest care.  The title is a label 
by which researchers identify papers of interest.  The label must identify the 
keywords that distinguish the problem to be solved.  The abstract should be a 
summary of the important information in the manuscript.  The abstract description 
of both the problem to be solved in the paper and the results of research should 
be clear, concise, and accurate.  Avoid use of equations, jargon, chemical 
formulae, references, or figures in an abstract.  Also nonstandard symbols and 
misplaced modifiers should be avoided in the title. 
 
 The bulk of the paper is the text section.  The text should include an 
introduction, a materials and methods section or instrument description section, 
one or several sections describing the results, and a discussion or conclusion. 
 
 The introduction should clearly define the problem to be solved.  It 
should outline the motivation behind the study, provide a very brief synopsis of 
earlier work on the problem in this area of endeavor, provide a brief synopsis of 
the problem, methods and techniques, and a clear statement of the major results 
of the paper.  This is the "tell them what you're going to tell them" section. 
 
 The central sections vary depending on the science and subject.  In any 
paper the author should strive for clarity and brevity in these sections.  Tables 
and figures are very useful but should not be used alone as the results section.  
A string of paragraphs beginning "Table 3 shows..., Figure 3 illustrates..., Figure 
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4 shows"  is tiresome to the reader.  The text should be an example of good 
writing, exhibiting the same energy and vigor required for an interesting speech.  
Care should be taken not to "talk down to the reader."   Don't assume either that 
she/he is uninformed or is a master of jargon.  In a lecture it is uncommon for 
someone to be impolite enough to walk out in the middle; yet there is nothing to 
stop a reader from skipping over a dull, dry, or annoying article while reading a 
journal.   The paper should be written for the intelligent general reader in the field 
of study. 
 
 The discussion or conclusions section is the "tell them what you told them" 
section.  For finesse, however, it should include several other components.  This 
is an excellent place to provide the "big picture," describing how this work fills a 
gap in the broad goals of your research field.  It is also the place to introduce the 
major yet-unsolved questions, and propose directions of research to answer 
these questions.  It is generally bad form to state that another paper on these 
advanced topics will be written soon; unless you already have the manuscript in 
hand! 
 
 For the details of manuscript preparation including word processing the 
text, preparing the artwork and sizing glossy prints, text editing of prepublication 
galleys, etc., refer to the style guide, in conjunction with a manual (e.g. Day, 
1979) on how to write and publish papers. 
 
 All correspondence, including submission of a manuscript, should be 
accompanied by a formal cover letter identifying the sender, the manuscript 
number, the purpose of the communication and any accompanying material. The 
receiver's secretary can then provide the appropriate file along with the letter, 
allowing an immediate response. 
 
 

The Review Process 
 

 If you have not heard from the editor within 8 weeks after submitting the 
manuscript, write or phone him/her to determine the status of the review process.  
The reviewers are asked to judge: 
 
 • importance of the research problem examined in the paper 
 • originality of the work 
 • scholarship and attention to detail 
 • appropriateness of methods or experiment design and implementation 
 • adequacy of the results in resolving the initial premise 
 • validity of interpretations and conclusions 
 • overall organization and presentation of the material 
 • adherence to the journal style and form 
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 • appropriateness for inclusion in this journal as opposed to others 
 
The reviewer will make general comments on these aspects, will list revisions 
which are considered essential, and may also list minor corrections to aid the 
author in making modifications.  If the reviewer is confused by the meaning of the 
data or by the interpretations of the results, or if it becomes clear that the material 
is incomprehensible to the non-expert, the editor will likely reject the paper 
directly. 
 
  The best response to reviews of the paper will depend on whether the 
editor's letter announces that the manuscript has been accepted as submitted, 
will be accepted if modifications are made, or is rejected.  In good journals about 
50% are rejected and only 5% are accepted as submitted. A rejected paper will 
be labeled "unacceptable," or "unacceptable in its current form."  A paper is 
rejected because a). it was sent to the wrong journal, b.) it was just terrible, c.) a 
major concept or interpretation was seriously flawed, d.) the experiment was 
defective (e.g. missed a standard step, or forgot to describe the control 
experiment) or the manuscript had a major defect, or e.) the work was all right 
but the results were not sufficiently interesting (try a lower prestige journal).  If the 
rejection was for any reason other than d), it is advisable not to send a revision of 
that paper back to the same journal. 
 
 In resubmitting a revised manuscript,  include a letter to the editor outlining 
all the changes that have been made and a point by point response to each of 
the reviewers' comments.  All acceptable suggestions of the reviewers should be 
incorporated and any passages which were misunderstood should be clarified.  
Always be tactful, polite and dispassionate in explanations, especially when 
explaining why the reviewer was wrong.  
 

 
Grant Proposals 

 
 Many funding agencies are cautious about supporting single investigators 
who do not have an established reputation for holding grants and producing 
results and publications.  These agencies are less reluctant to fund those who 
have been student investigators and then co-investigators on prior successful 
grants with well-established senior principal investigators.  It can be difficult to 
obtain results from a first short-term grant before the next proposal must be 
submitted, because the proposal process can take over 10 months.  One way to 
assure results of the first grant in time to propose for the second, is to propose 
innovative work which is already in progress when applying for the first grant.  If 
recognized, this tack may be viewed as excellent pre-planning and may provide 
further confidence in the success of the endeavor. 
 



January 19, 2018 Career Guide for Women in Science 19 

 
Identifying the Funding Source and Grant Requirements  

 
 • Ask where your colleagues get funding. 
  
 • Determine structure and purpose of the agency.  
  
 • Learn the purpose and direction of the agency supported research.                  

Who is funded, for how much, for what research? 
   
 • Ask how long will it take to construct the proposal. How long to route the 

proposal through the agency.  How long before funds would be released? 
  Is a climate study, or outside evaluation required? 
   
 • Determine grant deadlines, typical durations of grant, and reporting 

requirements. 
 
 • Assess obligations: will they support publications and travel?  
  When is the final report due? 

 
 

Contacting the Grant Monitor 
 
 
 • Find their web information on preparation of grant proposals. It will 

describe the information required, the acceptable format, and where to 
send the proposal.  

 
 • How important is the involvement of students or other researchers in the 

proposal? Does the granting agency consider as part of its task the 
introduction of students to independent research?  Do they like to see 
interaction between experimentalists and theoreticians? 

 
 • Scan the internet for contact phone numbers of the grant monitor for 

proposals in your specialty. Ask for details listed above, plus time frame 
information (How often are proposals on your topic considered—every 6 
months?  a year?  3 years?  What percentage of proposals are funded? 
25%, 5%?)  

 
 • Ask what he/she would expect from you in order that your topic would be 

considered favorably.  This can save much effort if he is not interested.  
 
Intelligibility:  The proposal must be intelligible to a scientifically literate reader.  
Sometimes a field is defined by collaborators and competitors, neither of whom 
are particularly objective reviewers.  The program director will likely send the 
proposal to an intelligent scientist in a related field, who will not recognize any of 
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the jargon you use among your collaborators.  I.e. if you must use words you did 
not hear as a non-specialist (e.g. as an undergraduate), you must define them in 
a simple but intelligible fashion. 

 
 

Standard Proposal Guidelines (e.g. National Science Foundation)  
 

Cover page  Title should be brief, scientifically valid, intelligible 
to a scientifically literate reader, and suitable for 
use in the public press. 

 
Table of Contents Use these page references to cross-reference 

sections.   
 
Project Summary Statement of objectives, methods to be employed, 

and the significance of the proposed activity to the 
advancement of knowledge.  Organize in terms of a 
reviewer's evaluation of intellectual merit and 
broader impacts. 

 
Results of Prior Support Succinct, include reprints. 
 
Project Description Detailed statement of work, thorough explanations 

of methods, work objectives and significance, 
relation to your long-term goals, relation to work of 
others and to work in progress, short synopsis of 
statement of work. 

 
• Particularly note any potential interaction between theoretical work and 

experimental studies (or vice versa).   
• Figures and tables are useful for describing great details with few words. 
• Embed the figures and tables within the text, not at the end, so that they are 

not ignored. 
• The project director will say whether he wants detailed equations. 
 
• Emphasize:  Why is the proposed work important? 
  Why should you do it (rather than others)? 

    
 Additions Equipment requests, Division requirements  
  (e.g. Engineering, and Small Business proposals 

require a section on impact of proposed research) 
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Bibliography  Must be complete, show ALL of your work on the 
subject. 

 
Biographical Sketches Vitae of senior personnel, including publications in 

press, information on exceptional supporting 
individuals (post-docs., etc.). 

 
Budget Salaries and wages, benefits, institutional 

overhead, equipment, travel, other (materials and 
supplies, publication costs, consultant/ subcontract 
costs, computer services).   

 
Look at examples from the local department. Try to write a realistic 
proposal for a period of 3 or more years so that there is sufficient time to 
get and interpret results before having to propose again.  A multi-year 
proposal may not be possible.  Ask the grant monitor what funding 
requests are likely to be funded.  Never request less than would be 
necessary to do the project well.  Do not ask for only enough to get by, 
because budget restrictions can slow down a project, making it harder to 
get a renewal.   Also, unpredictable expenses and inflation are likely to 
increase costs to 10-20% above the amount that was originally estimated.   
The grant monitor is more likely to assign reduced funding to some parts 
of a budget than to others.  He/She is more likely to cut secretarial help 
and office supplies, travel requests, unnamed employees, student 
research associates, and major equipment which could be borrowed or 
shared.  NB: studies have shown in the past that women scientists receive 
smaller grants—because they tend to ask for less! 
 

Current, Pending Support List titles, amounts, period of grant duration, man-
months or percent of effort committed by the 
principal investigator and other senior personnel. 

 
Appendices Description of facilities and equipment associated 

with the project, demonstration of willingness of 
facility to support facility use proposals in this area 
of research, copies of ALL your pending 
publications on the topic, copies of your relevant 
prior publications, copies of publications of other 
senior personnel.  Submit these online with rest of 
the proposal. 

 
Proofread the proposal.  Get close colleagues, and then a senior member of the 
department to read it carefully.  Sloppy or incomplete proposals are likely to be 
rejected immediately.   
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Proposal Processing 
 

 The following is an example of the timing for a National Science 
Foundation proposal.  Other agencies, such as the National Institute of Health 
have different procedures.  If there are strict grant deadlines for certain kinds of 
grants, proposals will not likely be sent out for review until after the next deadline.   
 

1 month Preparation of the proposal 
2-3 weeks Department budgets and grants office additions 
 
 (With foresight, the preceding processes can be concurrent.) 
 
1 week Acknowledgment of receipt by granting agency 
1 month Proposals are sent out for review 
2 - 3 months Reviews returned to agency 
4-5 months Review committee meets to evaluate proposals and 

outside reviews 
5 months Program director knows which proposals will be 

rejected  (Phone to assess the status of yours.) 
7 months Official rejection notices sent  
9 months Funds released to home institution 
 

 
Proposal Evaluation 

 
 Proposals are reviewed on the basis of these criteria: 
 
Research performance,  Assess the capability of investigator, 
 competence the technical soundness of proposed approach, 

and the adequacy of institutional resources. 
 
Intrinsic merit of research Will the research lead to new discoveries or  
 fundamental advances within the research field or 

have substantial impact on progress in that field?   
 
Utility,  Assess likelihood that the research will contribute 
relevance of the research to the achievement of a goal in addition to the 

research described.  Could it spawn new or 
improved technology or assist in solution of societal 
problems? 

 
Effect of the research  Assess the potential of the proposed research to 
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on the infra-structure  contribute to better understanding or improvement  
of science and engineering of the quality, distribution, or effectiveness of the 

Nation's scientific and engineering research, 
education, and manpower base. 

 
If the proposal is rejected, get copies of the reviewers comments and start 
revising it immediately so that the next application deadline can be met.  Even 
the best of the "old-boys" are rejected on occasion.  It is helpful to ask for advice 
from colleagues who have been on review committees for hundreds of proposals.  
Consider sending in a joint proposal with other researchers.  These are favored 
by the agencies.  It increases the project's chances for success.  On the other 
hand, be wary of selecting a collaborator who can't or won't fulfill his/her 
obligations. 
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III. Building the Future 
 
 This chapter describes the format and logistics involved in getting a job to 
help you advance toward your career goals.  It is unusual for you know who you 
are and know in advance what career steps are necessary. Chosen aspirations 
are often intangible and very personal.  Opportunities may guide your choices as 
you grow as an individual.  Whether you aim to achieve a Nobel prize in medicine 
or would be content with a rewarding 8 AM – 5 PM science career, the 
information in this chapter should be useful to you. 
 
  

Career Planning Strategies - Fantasy vs Reality    
 
 While completing an academic degree, most students have only a fuzzy 
idea what kind of work they will perform in the real world.  This impedes their 
sense of direction and purpose. There are ways to develop a broader 
perspective.  The first is to shadow professionals in your field and/or get an 
internship. Take opportunities to go to professional lectures and listen when 
speakers discuss their jobs and prospects for job opportunities.  This is common 
in science and engineering departments.  Attend field trips to industry and tour 
department research laboratories.  
 
 If your department does not run an internship program for undergraduates, 
ask your advisor or faculty mentor for assistance in obtaining an internship 
through the campus cooperative education office.  Do not expect the CO-OP 
office to provide you with the ideal off-campus job. You will need to learn the 
subtle arts of resume writing and interviewing. You will need to locate an 
appropriate employer. Free workshops on these topics may also be available 
through your campus career development office.  (Also sign up for free courses 
on marketable computer skills.  Everyone should be at least computer literate in 
using a word-processor, a spreadsheet, and a database.  Fortran and C are 
becoming the standards in the hard sciences, and familiarity with both IBM-PC 
and Macintosh computers is common.)  In addition to providing an inside look at 
a real-world professional environment, an internship develops valuable skills in 
communicating and in job hunting that will come in handy when applying for a 
more permanent position.  The internship provides a clear view how textbook 
skills are used to solve real problems, and gives the student experience in 
applying these concepts.  Best of all, students who have had summer internships 
return to campus with many names and addresses of contacts who may know of 
good jobs that will be available in the future.  A student returning from an 
internship is highly motivated and often has a clear idea of what she wants to do 
after graduation.  She also has accumulated job experience to describe on her 
resume.  This provides a competitive advantage over other candidates for a job. 
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 A bachelor's degree opens the door to many technical jobs in industry.  
After five to eight years experience beyond this degree, individuals may find 
themselves managing multi-million dollar projects for the government or for 
industry.  This degree commands a lower initial salary than a Ph.D. but the 
salaries are often comparable after 4 - 5 years, the time that it would take to earn 
the advanced degree.  If you like to build things and relish a technical 
environment without research proposal and program development tasks, then 
this may be right for you.  There are risks but these may be acceptable risks.  
When a company is forced by budgetary constraints to lay off staff, it is often the 
lowest ranked employees that are affected by the cut.  If you are a technician 
rather than a program manager, your job is at risk.  On the other hand, often the 
company would rather divest one program rather than spread the pain across the 
company.  In that case everyone in the least successful program is at risk.  In 
general it is easier for someone with a bachelor's degree to find another job 
because it is assumed that the person's skills are more broad; that is, less 
specialized to a narrow focus. 
 
 A graduate degree is now a recognized prerequisite for acceptance into 
the scientific research community.  An advanced degree is recognition that the 
recipient has mastered the tools and basics of his field, is capable of performing 
specialized guided research tasks, and is capable of embarking on his or her real 
education: a self-guided and self-disciplined pursuit of knowledge. Earning that 
degree is not the culmination of a scientist's education as is assumed for the 
trades.  One professor told his students that the Ph.D. degree is like a hard-
earned driver's license—"You must decide where to go with it."  
 
 In this pursuit, the ultimate direction and utilization of the graduate's 
energy and potential is dependent on opportunities.  One scientist, who wanted 
to study crystal growth, was only able to get support for other work—which led to 
the discovery of penicillin.  
 
 For a scientist, the best insurance is a broad solid education and great 
flexibility with the tools of science: e.g. logic, analysis, a strong base in applied 
mathematics, and facility with computers.  It is important to have a broad view of 
relevant work done in your field and related fields, and to know how to solve 
problems on any topic.   
 
 The old standard for finding a job after an advanced degree is the "old-
boys" network.  Indeed, this was once the only way academic jobs were made 
available, and only to the top students, by telephone contacts between tenured 
university professors trading information about candidates they felt were serious 
contenders for tenure-track positions.  Even today, any student who is not 
perceived as a serious scientist is severely handicapped by the recognized lack 
of a strong champion.   
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 On the basis of judgment of a student's inclinations and ability, the thesis 
advisor may introduce a student to a colleague or may suggest someone to 
contact about a job.  This may or may not lead to an excellent opportunity.  If only 
one potential employer is recommended by an advisor, there is left little room for 
choice or for flexibility. Ask questions to assess how the advisor's previous 
students fared in the job market.  Some advisors are very enthusiastic about 
getting students to work with them, but have spotty records for later hiring these 
students.  Sometimes all women students are channeled into positions without 
possibilities of advancement.  Don't assume you will fare better than the others 
did.  If the professor is young and untenured, he or she may energetically support 
a bright student, partially to help build a reputation for excellence and to expand 
influence by placing the student as a potential collaborator elsewhere. 
 
 To increase the options, discuss preferences not only with a faculty 
advisor, but also with all others who do work which is of interest.  Ask them about 
their major area of expertise, what proportion of their time is spent on research, 
where the best work in the field is done and by whom, and where the field is 
headed in the future.  They might be thinking about offering jobs in the near 
future: or they may be looking for better opportunities elsewhere.  Conferences 
are excellent places meet these scientists. 
 
 A year before obtaining a degree is not too early to scan for job 
advertisements in appropriate professional newsmagazines and newsletters for 
specialized fields, the Association of Women in Science (AWIS) newsletter,  and 
general journals such as Science and Physics Today.  Academic department 
main offices will post job openings, and one should register with the job registry 
of professional societies in the field of study.  It is well worth joining professional 
societies to keep abreast of new directions of interest in the field of study, to keep 
track of their job listings, to join their job registry, and to add to your resume as 
an indication of professional commitment to the field.  The society may keep their 
job registry at their home offices, publish it in their journal, or display it at annual 
conferences. 
 
 When planning career goals, recognize that most faculty train their 
students to do what they do.   Funding agencies are already funding that kind of 
work and may not feel that further work by a novice is cost effective.  Will the new 
Ph.D. be competing with the advisor and his network for grants?  Research 
laboratories and industry usually don't want someone who does what the faculty 
advisor does.  They want someone who is willing to solve their problems, either 
alone or as part of a team.  Their interest in the graduate student's thesis topic is 
not often strong.  They want to know whether he/she is bright enough to take 
charge of other problems without much direction.  Academia, on the other hand, 
is primarily interested in scientists who have new and original ideas, or new 
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talents to complement those in the department.  Academia expects detailed 
research plans and long-term personal commitments to producing outstanding 
research. 
 
 Graduate students often don’t know current research problems from those 
that have been solved already.  Research scientists are required to know this.  
Training to identify good problems should be provided in graduate school, but 
often it is not. Learn by attending seminars, asking questions, understanding 
techniques, determining reasons why a standard technical approach is accepted 
and why other approaches don't work.  The best of the "old boys" are always 
describing interesting problems. They might be trying to attract some young 
energetic soul to work with them in constructing coherent solutions.  Some 
students become attached to "old-boys" with good ideas, learning much about 
scientific innovation and originality by osmosis.  It is important to enter the job 
market showing a talent for recognizing important problems and knowing how to 
solve them. 
  
 Post-doctoral positions should be treated the same as any other jobs.  The 
major difference is that they are always temporary.  Since they are only of 2 - 3 
years duration it is imperative to propose research objectives that can be easily 
accomplished early, with many months left to apply for further grant support and 
a future job.  As with any job, it is important to understand in writing, in advance, 
all obligations and expectations; how long one will be expected to stay, any 
teaching or extra laboratory duties, how much support will be provided, and 
information about fringe benefits.  Limited funding for these positions comes from 
a sponsor, or a national fellowship for which the candidate has applied, or the 
university or host institution.  Fellowships applications are more effort and require 
supporting letters from as many as 5 references, but these are much more 
prestigious than other positions.   
 
 The post-doc is not a step taken by all scientists; however, it confers some 
advantages.  With a temporary commitment one has an opportunity to produce 
publications without excessive department burdens, to establish a working 
relationship with a different research group in a distant location, and to develop a 
professional reputation with the guidance and grant-getting assistance of a more 
senior colleague.  It also provides an opportunity to assess the personalities and 
politics of different institutions in the field from a viewpoint of a scientist rather 
than that of a student, and provides time to think further about where one really 
wants to work.  The disadvantages are a low salary (often), less flexibility of 
research topic and direction (i.e. guidance), and on occasion, manipulation by an 
older researcher who sees the post-doc as cheap labor.  To evaluate the sponsor 
and the institution, visit the sponsor in advance of any fellowship application.  
Young productive pre-tenure faculty may be as useful at promoting their post-
doc's career as promoting their own because they want everyone they work with 
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to make them look good.  It is possible to justify a visit by using it to draft a 
winning post-doc application proposal with assistance from the sponsor, and to 
obtain access to his/her complete reference material on the subject. 

 
Finding the Right Job—Your Resume 

 
 For the professional, the resume is like the salesperson's foot in the door.  
If the employer doesn't like the resume, the candidate will not hear from him 
again.  If the resume is bad, it may be the secretary who explains they are not 
interested in the application.  Let's look at the sample resume provided and then 
discuss how to make it stand apart from all others.  Note that this graduate 
student resume is more comprehensive than the standard forms for 
undergraduates provided by career centers and field guidance counselors. 
 

 
Mary L. Conner 

 
Department of Space Science 

331 Astronomy Building 
77 Massachusetts Avenue 

Massachusetts Institute of Technology 
Cambridge, Massachusetts 02139 

(617) 123-4567 
 

 
Date and Place of Birth: October 14, 1961  Los Angeles, California 
 
Citizenship: U.S.A. Social Security Number 123-456-7890 
 
Education: 1982, B. S. in Physics, U.C.L.A., Summa Cum Laude 
 1984, M. S. in Physics, M.I.T.  
  on "Diffusion of Plasma Across Magnetic Fields" 
 1988, Ph. D. in Space Physics, M.I.T.,  
 on "Lower-Hybrid Acceleration of Ions in the Earth's  
 Magnetosphere,"  Frederick L. Long, Advisor 
 
Honors and Awards: Woodrow Wilson Fellow 
 Phi Beta Kappa 
 
Experience: summer 1980, Mathematician, McDonnell-Douglas Corp., 
 Long Beach 
 1981-1982, Technical Staff, Space Sciences Laboratory,  

The Aerospace Corporation, El Segundo, California 
 1982, NSF Trainee, Physics Department, M.I.T. 
 1983-1986, Teaching Assistant,  Physics Department, M.I.T. 
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 1986-1988, Research Assistant, Physics Department, M.I.T. 
 
Teaching: 1983-1984, Laboratory instruction of Physics 215 
 1984-1986, Teaching assistance and lecturing for Physics 345 
  
Grants: 1982-1984, Student experimenter NOAA Grant 02-4-003-13 
 1984-1986, Student experimenter NASA Grant NSG-7503 
 
Professional Societies: American Geophysical Union 
 American Physical Society 
 
________________________________________________________________________ 
 
 The first section of a resume is sometimes called the curriculum vitae, a 
short biographical sketch.  It should have the form of the example given, 
including degrees, places and dates, jobs held, teaching experience, fellowships, 
grants, honors, and professional societies and may also include the names and 
addresses of 3-5 professionals in the field who have agreed to write letters of 
reference.  It should NOT include marital status or the number of children.  Note 
that if the graduate years have been spent using opportunities to let the most 
respected "old-boys" know who one is, i.e. a bright and accomplished student, 
then it might be feasible to get recommendations from a highly-respected 
scientists.  
 
 The curriculum vitae should be followed by a 1-2 page description of 
research work done in the past, and a research plan describing interests for the 
near future.  Depending on the interests of the employer, this section may be 
different for each prospective employer to whom one applies. Read papers by 
authors in the prospective department and ask local colleagues about their 
research interests before writing this section.   
 
 These documents should be followed by a formal bibliography of 
publications, listed with the most recent one last. Include the complete author list 
of each entry with the authors in the order named on the paper.  If the Ph.D. has 
just been completed, one may be allowed to pad a little by including references 
to conference presentations that have been announced in professional 
newsletters.  For some fields it is recommended to list these separately.  
 
 A draft resume should be discussed with the advisor, mentor, the general 
faculty advisor, and/or colleagues.  Try to use the standard format typical for your 
specific field of study, particularly if it organizes professional information.  If you 
leave out invited talks given, memberships and book reviews, or send an 
outdated copy, recognize that the curriculum vitae is judged as much by what is 
absent as by what it contains. 
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 A cover letter should always be sent with the resume.  It should be tailored 
to the individual employer, identifying individuals who recommended the 
institution, i.e. who the prospective employer might know.  If the institution is 
renowned for excellence an area, imply that this is your reason for applying 
there.  The letter should be confident and clear.  It should imply familiarity and 
respect for the institution or laboratory, and imply self-confidence and self-
respect as well. It should not, and is not expected to accentuate any negative 
qualities.   Offering concessions (e.g. "willing to teach large introductory 
classes...") or excuses in a resume suggests that the candidate has been 
rejected often before, and invites further rejection.  Institutions and departments 
of distinction have pride in their reputations. They can be complimented or 
insulted with a turn of phrase.  Institutions are insulted by an application from a 
poor candidate, and complimented by a candidate who wants to join the 
department because he/she is good.  Without appearing conceited, it is possible 
to inform a potential employer that the applicant's documented talents in their 
area of expertise would complement well the strengths and interests of their 
department.  Don’t mention any family considerations for choosing that employer; 
e.g. "I want to be near my boyfriend" or "We like the beach".   
 
 The resume should always be kept current.  The list of publications and 
list of grants should be updated whenever the resume is sent.  These count very 
heavily, particularly for the first author on a paper or the principal investigator on 
a grant.  As time passes, additions should include information on memberships of 
local and national committees evaluating the direction of research in the field, or 
reviewing grant proposals, etc.  Other possible entries are descriptions of book 
reviews published, and of consulting work in industry or government laboratories.  
In academia one should name students advised, and the year they obtained their 
degrees. 
 
 Letters of recommendation may be requested by potential employers from 
people not on your list of references.  It is taken as a bad sign if people working 
on similar problems, particularly in the applicant's present department, are not 
aware of him/her.  Mailing preprints, talking to others at meetings, and publicizing 
research results are absolutely essential to assure that people are aware of your 
work.  If a prospective employer loses interest after getting the reference letters, 
he/she should be asked what the letters said that discouraged him/her.  
Recommendations are ineffective if they include a criticism that makes the 
applicant sound unprofessional or immature.  If the letter writer is the thesis 
advisor, it can be difficult to exclude him/her from the list of references.  At worst, 
one of the other references can be asked to phone and warn that this type of 
response could be expected but not believed. 
 
 

Winning the Right Job—The Interview 
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 A candidate should begin a interview with a firm handshake and a 
confident "Good Morning!" The interviewer has an agenda, as must the 
interviewee. The interview is a dialog, not a monolog.  The interviewer will be 
assessing:  

 
Does the candidate appear confident or nervous? 
Is he/she open to new ideas, enthusiastic, motivated? 
Does he/she have a broad background in physics or mathematics? 
Does the resume suggest that this candidate can readily solve problems? 
 
Is he/she concerned with the department's needs and interests? 
Does he/she know scientists in the department?  Have they worked together? 
Do the responsibilities, tasks he/she would be asked to perform interest 
him/her? 
Is he/she articulate and abreast of new ideas?  Would he/she be able to carry 
out innovative new research programs?  Would he/she work well with other 
members of the department?  Is the candidate sloppy or have bad breath? 
How would it look to have this candidate represent the university/company? 
 
In academia: Does the candidate have a well developed program for future 
research and a coherent plan including laboratory and equipment 
requirements, funding considerations, co-workers and graduate student 
involvement?  Would he/she bring to the department a unique expertise or 
talent that would be valuable to have? 
   
In industry: Is the candidate willing and able to take on a major role in 
advancing company projects?  Is he/she very interested in understanding our 
corporate goals?  

 
Is he/she going to be a productive employee?   
Is the advanced degree from one of the top ten institutions in the field?  
What is the quality and quantity of the published research papers?  Is the 
previous work that of a technician, or does innovation and originality shine 
through? 
 

 The interviewer has a hidden agenda to determine the qualifications of a 
potential employee and whether he/she would fit specific needs.  The candidate 
must have a set of questions also. While it might be informative to try to 
determine if the interviewer has a hidden agenda, it is more important to evaluate 
what job responsibilities would be required, to learn whether the company's 
interests could also motivate him/her, and to determine whether long-term goals 
would be met in this setting.  If serious about a job, a candidate will ask serious 
questions about salary range, the length of the contract, statistics on the timing of 
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tenure and what percentage of new faculty are granted tenure.  She/he should 
ask what teaching duties would be required.  What level of laboratory facilities, 
equipment and space is routinely provided to new faculty/employees?  What 
level of institutional funding is typical?   
 
 When setting up the interview, a candidate should ask for a tour of the 
laboratory, computer facilities, and research library.  There may be a 
supercomputer available but the charges may be prohibitive. Without an 
adequate terminal connection, one may have to go two buildings away from the 
office to get access to a specific computer or to manuals and printers.  Request a 
short meeting with students to assess the quality of the students, to determine 
their satisfaction with the department, and to evaluate the TA/fellowship program 
and post-graduate employment prospects.  Will the offered laboratory space and 
equipment be sufficient?  Is the laboratory area clean and safe?  Are equipment 
installations, room modifications, and phone bills to be paid by the department or 
out of your grant? Are graduate students paid from a grant, or will the department 
pay them as teaching assistants?  How much support is provided for teaching 
assistance, for grading, for direction of student laboratories?  Personnel benefits, 
research publication policies, conflict of interest requirements, patent restrictions 
should be explained.  After a job offer is received, questions arise about the 
mechanics of the move and benefits.  The Employee Relations part of the 
Personnel Department is a good place to ask family questions about child care 
and local schools.  These questions should only be asked after receiving an 
offer. 
 
 Since the effort of getting the job will drain energy, time and money for 
months, it is not worthwhile to apply for or accept jobs that won't serve basic 
needs over the long-term.  It is counterproductive to accept a barely adequate job 
soon to be outgrown. Be aware of the job prospects well in advance and know 
the probability for success or failure of an application.  Pursue other viable 
options at the same time. As a scientist gets older he/she gets more expensive to 
hire.  Some companies set the starting salary based on the number of years after 
a Bachelor's degree.  Some universities will not confer the associate rank without 
obligatory tenure.  They are hesitant to hire at a senior level since they don't have 
a pre-tenure period to test whether the prospective faculty member will best meet 
the needs of the department.   
 

 
Difficult Questions for Women 

 
 In interviews (and later in private meetings with the boss) gender-related 
questions may be asked, so practice deflecting them if they are raised.  
Examples: 
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 • Do you feel comfortable as a woman working in this field? 
 
If asked this question, it usually means that the person asking has a problem.  He 
may not think the applicant can handle the job without direct assistance, moral 
support, or concessions—all of which kill her credibility immediately. The 
interviewer may be overly sympathetic, trying to help publicly on occasions when 
any fool could manage.  This tends to make the recipient look naive and 
incompetent. 
 
 Possible Response:  "I am treated the same as everyone else.  
Occasionally I meet someone who has not worked with women before, but there 
is no problem once people get to know me."  (i.e.  I should be expected to react 
the same as any other scientist.) 
 
 • What does your husband do? 
 
A variation on this theme: "What's going to happen if you get married?"  He 
wants to know whether she will quit when her husband changes jobs and moves 
to Cleveland.  He wants to know whether this job will have priority, or whether 
family concerns come first.  It is illegal for an interviewer to ask this question.   
 
Possible response (general but decisive):  “I know that you are just testing to see 
that I am aware such personal questions are illegal in an interview.  I'd like to 
know more about long term advancement possibilities for scientists at XYZ Corp.  
What percent of scientists advance to higher levels, and how many years are 
considered average to occupy each of these levels." The interviewer will note 
that she is taking charge of the conversation.  He sees that she recognizes his 
hidden agenda and is telling him it is not a problem.  He also sees that she has 
her own agenda, and can take charge of her life.  This is an excellent sign to him 
that she can also take charge of her work environment. 
 
 • Do you have or plan to have children? 
 
It is illegal to ask this, but it might be asked anyway.  It's impossible to prove 
anything was said in a private conversation.  At worst for the interviewer, word of 
the question will discourage other female applicants... which may be what the 
interviewer had in mind.  Don't answer the question. 

 
Possible response:  "Like your male employees, I consider this to be a private 
matter unrelated to my professional life."  Change the conversation by asking a 
direct question about a sticky area, if possible: "Is it true that the XYZ corporation 
relies on SDI funding to a high degree, and this funding is in jeopardy of 
cancellation if the NQR commission confirms mismanagement of funds?" When 
attacked, men attack back.  By responding as through not threatened, and then 
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striking back, she wins the interviewer's respect as a fighter who won't let him 
usurp her rights.  She has done it in a way that does not close doors. 
 
 It is probably impossible for anyone to "have it all together" all the time.  It 
is important to make an effort to "have it all together" at interviews, at 
presentations, for any interaction with visitors or individuals of higher rank in the 
department, and for any interaction with individuals one supervises.  If people 
see you at your best, they are less likely to underestimate your abilities.  The wife 
of a prominent businessman was asked if she hated the work of having to host a 
big formal dinner party for her husband's associates.  She said that a few days of 
effort per year was not much to give in exchange for what they paid him.  
Everyone has to be well prepared before performing at his/her best.  Everyone 
practices speeches and has the material reworked when necessary before an 
important presentation. The best defense against unpleasant surprises, is to 
think of all possibilities in advance and prepare for them. 
 
 In any job interview, prepare for the best, but learn to recognize the worst 
for what it is!  A postdoctoral fellowship is an opportunity for a young scientist to 
expand his or her publication record and gain work experience with other 
scientists in other places before making long-term commitments to a specific job. 
If a position would allow no time to originate new ideas or innovate, then it would 
not be as useful in the long run.  In an interview with a department head in a 
research organization, the candidate asked how much of her time would be 
expected to be spent in various activities.  It was 40% Air Force program-related 
work, 40% assigned tasks from the department manager, and 10-20% research.  
Others admitted that research was strongly discouraged because the manager 
was embarrassed that he had not been able to get external research funding for 
10 years. 
 
 

 The One Hour Interview Talk 
 
 When graduate students with advanced degrees schedule an interview, it 
is often a full-day visit to a department in academia or industry in some distant 
city.  The interview day often includes a formal 50 minute seminar presentation 
by the interviewee with questions from the audience. The candidate will provide 
an interesting title for the talk and a 100 word abstract weeks in advance, so that 
an advertisement will have circulated the department for at least a week before 
the interview. When preparing for the interview, it is useful to view the hiring 
process from the other side.  A candidate's character is assessed through his/her 
publications:  volume, quality, energy, worthwhile problems, insight, originality, 
communication skills, breadth of knowledge; familiarity with different sites, tools, 
people. 
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In addition to the talk, there are private conversations (interviews) with 
individual members of the department including the chairman of the department, 
as well as a tour and lunch or dinner with the same people. Expenses are often 
reimbursed a month after the interview. 
 
 The interview day is exhausting, so conserve energy beforehand.  
Consider arriving the afternoon before the day of the talk and staying overnight in 
a hotel to rest and recover from initial excitement and jet lag.   It is common 
sense to avoid wearing clothing perceived as short, tight, uncomfortable or 
unprofessional.  Before the talk, request a ten-minute break and some coffee to 
get prepared for giving an enervated presentation.  There is no excuse for 
anything other than a superb presentation, well-prepared and practiced.   
 
 It is an advantage to schedule the seminar in the afternoon.  If the seminar 
is given in the morning before the candidate is acquainted with anyone, he/she 
will have presented the best of the material already and may feel awkward 
repeating details in private interviews in the afternoon.  Department members will 
talk about their research, expecting the interviewee to show great interest.  In 
contrast, an animated, energetic talk in the afternoon will only reinforce the 
interesting dialog enjoyed with each of the major members in the morning.   
People generally find your work most interesting at first meeting, when everything 
you say is new.  
 
 If the talk has been advertised for the morning, that is also acceptable. If 
the interviewers feel they know the speaker's work from a morning talk, you can 
ask detailed questions about their work.  The interview is after all a two-way 
process.  Read any internet descriptions of the department prior to making trip 
arrangements. Show interest and familiarity with their work.  They will consider it 
a complement and will mentally acknowledge that the candidate is well-informed.  
 
 The one hour seminar interview is advertised as a standard talk, but it is 
judged differently.  It should really be viewed as an audition—similar to that for a 
part in a theater play or a spot in an orchestra.  The department has gone to 
some trouble, paying the candidate's travel costs and spending the day with 
him/her, in order to get a good look at performance.  For this reason, the talk 
should be organized in a different way—as a showcase of the applicant's talents.  
The talk must start with a general description of the problem and why it is of 
importance to the broad picture.  If the department has a deficit in this area of 
expertise, a clear ten-minute introduction of the subject would be appreciated. 
The central portion of the talk should be a summary of what the candidate has 
accomplished.  He/she should finish by outlining how this work naturally leads to 
further research to answer the next logical question. 
 



January 19, 2018 Career Guide for Women in Science 36 

 During the question and answer period, the speaker should give the 
impression that he/she enjoys the challenge of one-on-one questions, and is 
delighted that they are so interested in this work.  If the answer to a question is 
not known, or the relevance to an unknown journal article is questioned, this is an 
opportunity to show familiarity with the literature and awareness of other 
approaches.  Consider a reply such as this:  "I don't believe White's work is 
relevant to this problem; however, I have compared these results with the Smith 
and Jones predictions and found... .  I would be happy to discuss this with you 
privately."   A question might be interpreted as a possible avenue for further 
research: "That aspect has not been fully pursued.  It would be interesting to 
address that question in another study focusing on... ." 
 
 The talk must project the vitality and enthusiasm and energy of the 
speaker.  A talk that lacks this, however polished, will result in a negative 
response from interviewers.  Honesty is important.  Both over-confidence and 
lack of confidence are viewed as a lack of professionalism.  Glibness, excessive 
use of jargon and inappropriate use of terms such as "obviously" are as annoying 
as hesitancy, nervous habits, and overuse of words like "perhaps."  
 
 Taking the candidate to lunch is considered a good way to assess 
personal character and commitment.  Some departments will actually try to get 
the candidate drunk just to see if he/she knows how to handle social pressures.  
If they insist, it is acceptable to be quietly firm: "No thank you!"  Social questions 
provide interesting lunch conversation.  "Does the department usually eat 
together at lunch?"  "Are there reasonable sports facilities (jogging track, 
squash/racquetball courts) nearby which you use occasionally at lunch?"  "Do 
you ever get together with colleagues from the XYZ research group across 
town?"  One must be discrete and diplomatic at all times. Never say anything bad 
or demeaning about anyone at this institution or at your home institution.  Show 
an interest in collegiality.  A university department will not hire someone, however 
brilliant, if he/she is absolutely uninterested in contributing to the good of the 
department.   (This rule is generally waived only for Nobel prize winners.) 
 
 No one should talk about politics, religion, or about child care facilities at 
the interview.  The candidate can ask their personnel office later when the job 
has actually been offered.  The personnel office may give names and phone 
numbers of individuals to call for advice.    
 
 During the interview day the candidate should take notes on promises of 
computer support, descriptions of facilities, and the current research focus of 
department members in a small notebook.  They will assume that he/she takes 
these topics seriously.  Upon returning to the hotel (or on the plane), spend an 
hour further writing down everything that was verbally implied or specified during 
the interview.  This is invaluable for drafting an acceptance letter.  Review 
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internet information, write comments about those you met, and record comments 
about those members of the department who you were not able to meet.  Were 
those absent on travel, or were they uninspired vestiges of previous 
management decisions? 
 
 How much of a co-authored paper is counted for each author?  In some 
fields it is done this way: 
 
• 50 - 100 % for the first author. If the first author is an "old boy" then it is 

assumed that he had the original ideas, and he wrote the paper. 
 
• 50 % for each of 2 authors if the older scientist is the second author. 
 
• 0% for authors beyond the second, unless one author is an "old boy" in which 

case he is given credit for the original idea and the direction of the project.  
Other authors are given credit for "being there" or for providing data or 
facilities.  The person who does the most work is often not recognized for it, 
however, the young and naive are given credit for knowing enough to work 
with bright "old boys." 

 
These rules can vary between fields and can be mitigated by reference letters.  
One candidate's credentials were viewed favorably after the search committee 
read "This is the post-doc who is actually running Prof. (Distinguished Scientist)'s 
lab.  Hire him if you can!" 
 
 

Clinching the Deal—Negotiating Your Contract 
 
 The employer may not offer the job on the spot.  In fact, it is unlikely that 
there will be any response for months if the job is at a prestigious university and if 
many candidates are applying for the position.   During this time keep in touch in 
a nonintrusive way by sending reprints that have just become available, by 
calling to discuss mutual science interests with department members, and 
perhaps to discuss or establish collaborative efforts.  Keep the image of the 
energetic candidate fresh in their memory, but don't overdo it. 
 
 When the phone call is finally received offering a position as an assistant 
professor (or a member of the technical staff, in industry) at $mm,000 per year, 
resist the urge to agree immediately to the offer, sending letters withdrawing 
applications at other places.  Be prepared for the call. Tell the department 
chairperson that you are delighted to be offered the opportunity to join the 
department and that a) you feel that everyone's interests would be best served if 
you could visit the institution a second time, b) you would like to speak to him/her 
further about the details of the appointment (initial laboratory or 
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personal/mainframe computer setup, teaching requirements, etc.), and c) you will 
respond as quickly as you can.  When it comes to questions of set-up: supporting 
research space, computers and funds, it is absolutely essential that advice be 
obtained in advance from trusted advisers as to what is common.  Otherwise, 
you might ask for too little, or annoy your potential employer by asking for too 
much.   The set-up should be regarded as a "marriage present"—it is something 
one can only collect once. 
 
 One need not worry that they will withdraw the offer.  They have just spent 
boring months reviewing resumes, assessing references and interviewing 
candidates, before inviting you.  They are not going to refuse reasonable 
requests at this stage.  In fact, this is the best and possibly the only chance one 
has to assure that the position will be defined in a way that will assure early 
professional productivity.  The first 3-5 years of a position are expected to be the 
most productive in terms of original research.  The time period depends on the 
department and on whether the scientist is a theoretician or experimentalist.  If 
the laboratory set-up procedure, grant delays, a heavy teaching load, or 
committee duties (or travel and department support activities in industry) are 
allowed to encompass this introductory period, chances for tenure are slim.  In 
industry, failure to produce is penalized by assignment to routine department 
tasks, attachment to a senior staff member as a technical assistant, or incessant 
proposal writing or travel to give briefings.  In fact, extra department tasks are 
often heaped on those who do them well.  You can’t afford to do these tasks 
badly, so isn't there a Catch 22?  By being engulfed in research activities and by 
maintaining status and respect in the department for original work, it is possible 
to resist assignment of some tasks that are non-priority, nonproductive drains of 
time and energy.  This bargaining time must used to assure a productive start! 
 
 In any case you should still ask for time to respond, otherwise the 
department chair might assume that this offer was the best or only offer.  It would 
be preferable for him/her to believe that you have a range of employment choices 
and that the decision to honor this unique institution was made for a number of 
complex reasons. 
 

Note:  Some institutions, concerned with tight budgets and the need to 
show increased productivity per paid person-year, have discovered that 
they can get spouses of new employees to contribute their services for 
free.  If the department is located in a small urban area where there are 
few positions available, they will wait to offer a position until they know one 
family member has accepted a position.  They then change their offer to a 
non-salaried honorary position with only a desk in a shared office.  They 
have been successful often in the past.  Never accept an unsalaried post.  
Future employers will assume the prior salary is an accurate evaluation of 
your worth, i.e. that you got what you deserved. 
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 In these days of tight budgets it may not be acceptable policy for a 
department to pay for several cross-country trips at $1000 per trip. If available, a 
second trip is invaluable for establishing the details of the offered laboratory set-
up, to lobby for a higher set-up allocation, to assess the functional usability and 
turn-around-time of the local computer, to determine the priority assignment 
schedule of usage of common equipment, to access department politics, and to 
negotiate salary and fringe benefits.  Fringe benefits may include a moving 
allowance, retirement benefits, health and dental care programs, and health and 
accident insurance.  Some institutions may offer extras to attractive candidates, 
such as subsidized housing or stock options.  A second visit also offers an 
excellent opportunity for further negotiations of the conditions of a contract, all of 
which should be confirmed in a written acceptance letter.  
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ORIGINAL LETTER OF APPOINTMENT 
 

University of Eastern California 
College of Arts and Sciences 

Department of Biochemistry 
514 Vanderbilt Hall 

Collegetown, California 01234 
 

 April 14, 2014 
 
Dr. Joyce Davenport 
Department of Molecular Biology 
221 Bradfield Hall 
Cornell University 
Ithaca, New York 02345 
 
Dear Joyce: 
 
 I take great pleasure in offering you a position as an Assistant Professor in 
the Department of Biochemistry.   The appointment will be in the College of Arts 
and Sciences, starting on August 1, 2014.  The appointment is on a twelve month 
basis (with one month vacation) at an initial annual salary of $mm,000. 
 
 It is a general policy in the College for the Chairman of the Department to 
conduct an annual review of performance of all Assistant Professors.  A review 
for promotion to Associate Professor with tenure may occur during the fifth year.  
I am enclosing a statement from the College of Arts and Sciences that outlines 
criteria for promotion.  I am also enclosing a set of guidelines from the College 
that describes products of research, teaching and service to be considered in the 
review process.  Briefly, material gathered must be favorably reviewed by the 
Department, the College, the University, and the Board of Trustees.  A negative 
recommendation from the Department must be reviewed by at least one level 
higher on the ladder.  
 
 Your teaching load will be reduced during the first two years of 
appointment. You will teach two major courses per semester, normally 
undergraduate courses, but may include joint teaching responsibilities for 
advanced courses.  A standard teaching load of 12 units (4 courses) per 
semester is expected of all members of the Department.  As we discussed during 
your visit, the Department currently plans that you, Macmillan, Adams and Lewis 
will be in charge of the introductory Biological Sciences course (Bio. Sci. 214) 
and will participate in a restructured presentation of the intermediate level course.   
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Since Bio. Sci. 214 is offered both in the Spring and the Fall with a laboratory, the 
four faculty members will split these duties, each assuming either the teaching 
responsibilities for one semester of either Bio. Sci. 214 or the intermediate 
course, or responsibility for the laboratory for both semesters. 
 
 Plans for advanced graduate courses will not be finalized until June, 
however, we will probably offer either a series of short courses, each of six 
lectures over three weeks, or a few full-semester courses each taught by several 
faculty members.  We hope you will join us in planning this new series of courses 
for our Department.  You will also be expected to rotate with the other faculty in 
the Division who are participating in offering the graduate level seminar course 
on current topics in biochemistry. 
 
 As a further contribution to undergraduate education you will be expected 
to be a faculty advisor to a reasonable number of undergraduate students.  We 
consider undergraduate advising to be an essential part of a faculty member's 
responsibilities. 
 
 You will also be expected to carry out independent research of your own 
choice.  We anticipate that your research will focus, initially at least, on problems 
in the molecular genetics of the mouse immune system.  We expect that you 
would supervise graduate students working in your laboratory, and serve on the 
advisory committee of graduate students who elect your area as a minor subject. 
 
 We expect that you will aggressively seek outside funding for your 
research, in the form of individual or collaborative grant proposals.  The 
Department's administrative staff will do all we can to aid in the preparation and 
submission of such grant proposals.  We will provide laboratory and office space 
for you on the third floor of Vanderbilt Hall.  As we discussed during your visit, the 
space includes rooms 121, 123 and 125.  This provides about 1500 square feet 
of space.  As we discussed, a few renovations are needed, including a new wall 
and a doorway, and addition of a new lab bench in room 121. 
 
 We can offer $100,000 in start-up funds.  These funds, together with 
existing centrifuges and microscopes should be sufficient to satisfy the list you 
gave me.  I recognize that renovation will be necessary in your laboratory space, 
and have informed the Dean of the College of Life Sciences of this need.   Joe 
Black is currently working on the plans. 
 
 All the faculty in the Department share real enthusiasm in offering you this 
position and in welcoming you to the Department.  We feel that our Department 
has a bright and exciting future, and that you will make substantial contributions 
to this future. 
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 Sincerely yours, 
 
 
 
 Theodore J. Roberts 
TJR:cr  

 
 
 Use a second visit to assure that the prime production years prior to 
tenure would not be wasted waiting for funding or trying to accumulate pieces of 
equipment that should have been provided on arrival.  If it is necessary to arrive 
with grant support, recognize that it takes time to prepare a grant proposal and 
that the proposal process may take 9 months before the money is available, if an 
agency decides to fund it.  Will their contracts staff process the proposal?  How 
long will that take?  It may be necessary to delay arrival 9-12 months in order to 
have the laboratory in working condition upon arrival.  One is judged on 
productivity from the moment of arrival, whether or not there is any equipment!   
 
 Also, the second trip can be used to assess what they think of you.  The 
offered salary is one indication.  Another is the offered office location.  In both 
academia and industry this is a more important issue than might be imagined.  It 
is interpreted as a very visual representation of personal status and clout.  The 
prime offices are those corner offices with big windows.  The next best offices are 
those near the department head, close to the action.  If the office offered on the 
second visit is a basement room with a dripping sink far from his/her laboratory 
facilities and colleagues, it would be wise for the candidate to rethink whether the 
offer is meaningful. 
 
 Most employers base all future salary increases and bonuses on the 
starting salary.  Colleagues, who see vitae and budgeted salaries in every grant 
proposal they review, judge personal worth and status by salary.  Don't accept a 
low salary on the basis of modest (starving student) personal needs or this will 
cripple the degree of respect you can command and your ability to influence 
people to implement scientific ideas.  Consider also that personal monetary 
needs change as one is expected to dress differently and own property and pay 
taxes and donate to charities...  It is possible to find out before the interview what 
previous graduate students from various institutions are presently earning, and to 
inquire at the interview of both the department head and department members 
for the range of starting salaries and how the salaries increase at different 
promotion levels.  Note that in academia the initial salaries are usually lower than 
in industry; however, industrial promotion increases may be smaller. Upper 
salary levels for professor versus research scientist may be at equal levels.  Do 
not be wooed by the higher industrial salaries if you are at heart an academic 
interested in original research. 
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 Ideally, a candidate should receive an offer letter in writing from the 
Department Chairperson outlining the terms of the appointment, as in the 
example given.  If it is not the custom of the chairperson to write such a letter, or 
if the complete terms discussed are not addressed in the letter, draft such a letter 
and send it to be signed.  Lacking a written offer as specific as the example 
above, spell out everything in your acceptance letter:  
 

 "This is to confirm our conversation of 02/10/14 regarding my 
acceptance of the position of Assistant Professor of Physics at the 
Department of Physics at Harvard University beginning September 1, 
2014.  The position carries an annual remuneration of $mm,000 with 
benefits described in the Harvard University Faculty Benefits package.  
The position is renewable annually with consideration for tenure after 5 
years.   
 
 Teaching requirements will average about one graduate level course 
per semester, for the first two years, with thesis advisory duties for not 
more than 4 graduate students per year.  Committee assignments will not 
exceed the effort associated with five 3-month tasks per year. 
 
 The initial set-up for my research laboratory will include a Sun 4583 
Computer with F52 40M hard disk, Hayes compatible 2400 baud modem 
and Apple Laser printer,...and $20,000 for other initial equipment and 
supplies.  The laboratory space set aside for my use shall be 2000 square 
feet or more and be air-conditioned.  The department electron microscope 
will be maintained in working condition by the department and will be 
accessible for my use or by my students a minimum of 15 hours a week.  
Department letters of support for obtaining competitive mainframe 
computing resources will be provided. ....  The laboratory set-up will be 
complete and available for use by 10/1/14."   
 

The department head should be asked to return a signed copy of this letter to the 
applicant.  It may be the only legal assurance of a fair chance to produce results 
before consideration for tenure.  The candidate should also receive a formal 
institutional contract signed by the Dean or President or Laboratory Director.  
After this official document has been countersigned and returned, celebrate.  You 
have been hired. 
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IV. To See Ourselves as Others See Us:  Lifestyles 
 
 

New Social Rules 
  
 The stereotype of the wife staying home and the husband working 9 AM - 
5 PM has been a fairy tale in America for many decades.  Women now comprise 
half of the work force in America. Competitive scientists who can function 9 - 5 
are rare.  Dedicated scientists often work strange or long hours, organize and 
attend meetings on weekends, and fly around the world to compare notes with 
colleagues on complex problems.   
 
 Typical behavior of a scientist may initially baffle a non-scientist spouse, 
family or friends.  Is it normal for a scientist to seem to forget his/her family 
and/or friends for weeks at a time, spending day and night wrapped up in 
technical work?  Yes it is normal, but it has been known on occasion to lead to 
divorce.  The fact that the question is asked is an indication that there may be a 
mismatch of expectations in the relationship.  In outdated philosophical studies of 
differences between individuals in different professions, studies tended to 
emphasize the dedication and concentration skills of top-rated scientists—as a 
hazard to a satisfactory family life for wives and children.  
 
 It is a misconception that families and friends of scientists are neglected or 
mistreated.  On the contrary, scientists can be very loving and caring people.  
The reality is that scientists, along with many others in our society, do not 
function well under the vestiges of early 20th century social rules.  It is a credit to 
the freedoms of America that citizens can make their own rules to suit the 
changing times.  The trick is in understanding what are the best rules to follow. 
 

Science lifestyles for women are atypical in the sense that they still don’t 
fit social norms defined by television sit-coms. Families can make their own rules 
because families are made up of humans with personal human needs. The key is 
to allow flexibility so that daily tasks and emergencies can be handled in a 
seamless way without making the family dysfunctional.  Everyone needs to have 
their own space; that is, everyone needs the time to accomplish their personal 
goals as well as her/his assigned tasks.  Family expectations and assigned tasks 
must be clear.  Otherwise all the responsibility tends to fall on the women, 
defined by men: “the woman’s task is to take care of family”.  This leaves the 
woman as the family slave assigned to perform all time-consuming cleaning, 
cooking, children, and often legal tasks, and taxes.  By apportioning the tasks 
from the beginning in an equitable way, women become emancipated from 
functional slavery.  Without a prenuptial agreement in writing, intelligent women 
end up tired, divorced, and euphoric; that is, delighted to be free and able to 
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make their own decisions about their lives.  With an agreement, women can 
participate equally in family matters without losing their lives to subservience. 
 
 The exact nature of family rules and workable social rules is not important.  
It is important, however, to have everyone understand their rules and know what 
to expect from each other.  It may be more convenient for the wife to fix the car 
and for the husband to cook dinner. A couple can be flexible about who does 
which job, so that schedules may be accommodated more easily and deadlines 
can be met.  Neighbors and friends learn to accept new patterns of behavior, 
especially if the scientist explains, "It simplifies my life to do it this way."  In 
general, standards of social behavior are changing to allow individuals to make 
their own rules when convenient, without making excuses.  Examples: 
 

Families of scientists sometimes wondered in the past if scientists were 
completely normal when they seemed to act strangely at times.  Is it normal, 
they ask, for a scientist to mumble scientific jargon in his sleep?  Is it normal 
for him to embarrass his wife at a dinner with friends, by grabbing a paper 
napkin and writing down formulae; leaving the conversation hung in the air?  
It is normal for any creative professional to act this way. 

 
If completing the task at hand would be very satisfying but would delay 
preparation of supper, perhaps the family would enjoy some fast food for a 
change of pace.  Instant suppers in the freezer are great for emergencies. 

 
If the whole family is watching NOVA, one can pass out the dry laundry for 
sorting, and start the ironing in front of the TV set.  (Dry laundry is healthier 
for the family than chips or peanuts, and it is dispensed with as quickly.)    

 
 In some cases the results can be surprising.  One would think, for 
example, that if misconceptions can arise from having one scientist in a family, 
then having both husband and wife as scientists would be double trouble.  It 
doesn't work that way.  Dual-scientist families are often very stable because 
these partners understand each other's interests and priorities.   
 
 Priorities depend to some extent on personal responsibilities and on 
timeliness.  A single person has more free time and flexibility in choosing how 
and when to fulfill personal and professional obligations.  The presence of more 
family members introduces more schedules that have to be juggled to meet 
everyone's needs.  There are occasional advantages however.  Scientists 
married to scientists have twice as many professional contacts if they are in 
related areas.   If they work together in the same field, one tends to dominate and 
receive most of the credit for the work.  
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 Consider a list of declining priorities: health, work, family, me, my town, 
society.  Note that the position on a priority list is not necessarily an indication of 
the level of importance.  If society is placed last on the list, it may indicate that 
contributing to the Cancer Society, or lobbying for or against year-round school 
are still priorities but they may not require immediate action.   A typical priority list 
may require actions such as these on Monday morning: 
 

1. Get baby sitter to stay with Bobby while he is sick. 2. Prepare lecture for 
tomorrow. 3. Check weather for family picnic on weekend. 4. Get haircut. 
5. Send a letter opposing the proposed dump-site. 6. Support Cancer 
Society.    
 
Results: Bobby recovered Wednesday.  Lecture was fine Tuesday, but  
you had to spend most of Tuesday preparing for sudden trip to 
Washington Wednesday. Spouse prepared check for Cancer Society and 
paid bills while taking the car to the shop Thursday.  Bobby mailed the 
letters. You drafted a letter on the plane regarding the proposed town 
dump-site.  Your spouse prepared dinner Friday.  Family spent a rainy 
Saturday afternoon planning a summer vacation, viewing slides of  last 
year’s trip to Grand Canyon, and watching taped video of NOVA. Haircut 
can wait.  

 
 By being ambidextrous and working as a flexible unit, all the major family 
priorities are met.  Most often the minor priorities are also met, eventually.  Often 
it takes conscious scheduling to accommodate the lesser priorities.  It helps to 
have a spouse willing to compromise on the little things; dropping supper plans to 
join in honoring a visiting scientist at a local restaurant, rescheduling an 
anniversary celebration until after the grant proposal deadline, or suspending the 
rules in order to help the spouse prepare for a conference trip. Keeping a flexible 
system working and still meeting dual sets of obligations requires careful time 
management. 
 
 

Organizing Your Life, Managing Your Time 
 
 A priority list is essential for managing a tight schedule.  Nonetheless, 
much time is often usurped by non-priority items. Personal and household chores 
were not on the sample priority list, although they had to be done.  Chores can 
be accorded low or null priority because, after all, it's the quality-of-life that counts 
not the service details.  This more modern argument is recognized by the 
commercial industries in such statements as "Toothpastes don't interest me; NO 
CAVITIES interests me."  No one ever died from not having the bed made in the 
morning.  Consider the extremes.  All the chores could be forced into a schedule, 
or someone else could be hired to do some or all of them.  On a scientist's 
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salary, hiring child care, housekeeping help, and/or a gardening service makes 
an impossible schedule functional.  "Waiting services" have sprung up in some 
communities—people can be hired to wait with your car at the shop or your 
packages at the post office.  Chores do not advance our knowledge of our 
universe, better the lot of mankind, or improve a resume.  They just consume 
valuable hours of your life. 
 
 Low priority items such as chores can always be assigned to "filler" time, 
i.e.  time which is not useful for priority items.  Consider these examples provided 
by an efficient scientist: "While waiting for the microwave to revitalize the roast 
which was cooked and stored in the freezer during '60 Minutes,' I sorted the 
laundry and started the white wash.  Too tired on the next weekday evening to do 
anything requiring rational thought, I went to buy groceries.    Since I expected a 
long wait at the doctor's office before my checkup, I brought along the latest 
issue of Science to read in the waiting room."  Extrapolate from these examples 
with premeditation—it works! 
 
 Most guidebooks in time management suggest the following tips for the 
busy professional.  The first step is to find out where one's time is spent.  It is 
helpful to carry around a pad of paper and make note of every change of activity 
and the time.  This is a bothersome task, but it can be extremely valuable.  Once 
it is clear where time is wasted, that activity can be eliminated.  If much time is 
spent listening to people who wander in the open office to talk, the door can be 
closed or cracked open with a doorstop in a way that would require a little effort 
from someone wanting to visit.  The door should be shut during the time allotted 
for tasks that cannot be interrupted.  The early hours of the day can be reserved 
to initiate more demanding tasks.  Less demanding meetings can be scheduled 
for late afternoon when those attending a meeting don’t want to drag on for long. 
 
 Daily and monthly schedule forms can be used to direct the flow of 
commitments and keep one on track.  The schedule is filled at the beginning of 
the time period and added to as necessary.  It should be followed rigorously for 
at least two weeks.  Once the schedule is habitual more flexibility can be 
introduced.  Planning time should be set aside each week to assess whether 
time is being used effectively, to list what should be accomplished over the next 
week, 6 months, 10 years, to sketch out new grant proposals, or to think through 
innovative research ideas.  Lists of tasks can be accumulated for addition to the 
schedule.  A file can be created for tasks to give to the secretary.  Don't get 
accustomed to doing secretarial tasks, or others will start to think of you as a 
secretary or as an ineffective scientist.  
 
 Work areas both at work and at home can be organized to separate 
various tasks into their own files or piles or bookcases.  Keep a current status 
sheet at the front of each project to remind one of the next 4-5 tasks required to 
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be done.  This will provide a head start in getting reacquainted with work that one 
had not intended to set down for so long.   Also it is helpful to maintain a 
progress sheet on each project to indicate what has been accomplished.  
Another separate file should be generated to catalog all completed tasks, 
presentations, and committee responsibilities that should appear on the annual 
employee performance review.  Such organized lists and files will save much 
time throughout the year.   Other useful timesaving hints are described in books 
on time management such as those listed in the references. 
 
 

Modern Timesaving Words of Wisdom 
 

 The following tips were provided by busy scientists. 
 
"A lap-top or home computer can save many hours by organizing tasks, outlining 
reports and journal articles, providing instant charts, and simplifying tax 
preparations.  A tax accountant, a dry cleaner, a carpet cleaning service, or a 
professional re-roofer can do the job better than you, with less hassle.  Also, 
since chores and errands have little redeeming value, remind yourself that almost 
anything can be initiated or completed by telephone." 
 
E-mail or Skype colleagues in Los Angeles or London. Most information is sent 
painlessly this way, including computer programs, grant proposals, and reviews." 
 
"Draft professional word processing tasks; letters, reservations, and redrafts."  
 
"If you're single, keep in mind that the boss may prefer to send an employee who 
is single on many trips and assignments over weekends rather than to send an 
employee who's family would be disrupted by frequent absences.  Travel for 
business can rapidly become a chore rather than an adventure.  Be wary of 
expressing eagerness to travel." 
 
"My field has so few women that I am perceived as a threat to some of my 
colleagues' wives.  A few times I've discovered that they were initially suspicious 
of me, a woman scientist working daily with their husbands.  Once they began to 
know me as a woman scientist and saw that I was all business, they lost 
interest." 
 
"When I entertain at home, I do it in a big way to save time.  Rather than holding 
small events throughout the year, I invite more people to a large party or dinner, 
and hire students to help out.  If I prepare most of the food a day or two early, or 
purchase it from a caterer, I'm not remembered as the cook in the apron.   I don't 
apologize for not preparing all the food from scratch—men wouldn't apologize." 
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Dual Career Couple 
 

 Everything said about saving time for the individual is doubly important for 
the dual career couple.  All the timesaving tricks are invaluable.  The key to 
scheduling two careers, especially if there are children, is to have a clear set of 
priorities, so that decisions are made well in advance and either spouse can 
speak for the family when snap decisions are needed.  Both spouses should 
remind themselves that the business world and work world are veiled worlds of 
somewhat impersonal and occasionally ruthless people.  Those worlds are driven 
by personal advancement and "the good of the company."  Any couple who 
understands this principle will expect few, if any, extra considerations from an 
unsympathetic working world.    
 
 Career moves for couples should be planned years in advance because 
extra options are needed when two jobs are desired in the same city.  Identify the 
cities likely to be satisfactory for both, and apply independently to all best 
employers in these cities.  With advanced degrees it may require a dozen or so 
applications.  The application process alone can take 9 months; so if both have a 
number of applications pending, surprises are less traumatic. 
 
 For example, an unscrupulous employer uses bait and switch when he 
discovers that the spouse has accepted a position nearby.   Why should he 
continue to offer a salary when he can offer only a desk, a part of an office, and 
affiliation with his prestigious campus.  He knows the other spouse has no other 
local options and would not risk his or her career by being unemployed in that 
field of endeavor. Keep your personal life private. 
 
 On the other hand, a national prizewinner may insist that he/she will not 
accept a position until the spouse has found a satisfactory position.  If the 
employer really wants a candidate to accept, some interdepartmental calls will be 
made in support of the spouse's applications.  Don't waste this chance to put 
pressure on an organization that wants to hire one of you, because little help can 
be expected for the captive spouse after the other has accepted an offer.  An 
organization may not be able to come up with a satisfactory offer for the spouse, 
no matter how anxious the department is to complete the hire. 
 
 It is unfortunately common that working couples do not always find 
satisfactory jobs in the same cities on the first try.  Those who experience a 
temporary separation for the sake of their careers can learn ways to make the 
experience productive and bearable.  They may make daily or frequent use of the 
telephone or Skype to keep in touch.  They may take turns making frequent trips 
to see each other, often spending all these hours together seeing the sights, 
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going to concerts, or enjoying activities with friends.  Chores can be done during 
the week when they are apart.  Work is necessarily tightly scheduled, so some 
tasks are set aside which can be done "on the train."  Couples claim 
optimistically that it is similar to when they were first dating: romantic and 
distracting.  All the same, it is not something which one would want to plan to do; 
and it is certainly not something which one would want to do twice.  It is also a 
much less viable option when children are involved. 

 
 

Having and Raising Children 
 
 As the number of women scientists increases, the number of women 
scientists having children and productive careers increases.  Past experiences 
have given a clear pattern of how to balance demands on the tight schedules of 
the parents.  It does not mean, however, that the task is any easier today. 
 
 For most parents in America, standardized high-quality child-care is not 
readily available, in contrast with successful programs in some countries in 
Europe and Asia.  New laws and corporate policy here are moving slowly toward 
providing maternity and paternity leave and some flexibility in work schedules, or 
even alternative or part-time work hours.  On the other hand, employers in the 
sciences are still generally uniform in their negative response to family problems.  
The employers here do not want to hear about pregnancy leave, or ill children, or 
"little-league" supervision.  They just want to hear that excellent work is done in a 
timely way.  It may be acceptable on rare occasions for women in some science 
fields to bring their children to the office.  In the physical sciences and 
engineering where there are fewer women on the faculty and in the research 
laboratory, women scientists are still considered an anomaly, and children are 
not welcome.  For these, it is better to leave family concerns at home or to have it 
appear so. 
 
 When is the best time to have a family?  Unfortunately the first five years 
of an assistant professorship are particularly difficult.  When new courses are 
taught for the first time, it is very time consuming.  The best time for a family is 
still later, after establishing a career, when the work routine is habitual and one 
has the resources to employ a full-time caregiver.  There is some risk, however, 
that there will be no children, because infertility statistics are worse for older 
women.  Taking or not taking this risk must be a personal decision.  In any case, 
it is unwise in the sciences for a woman to take more than a short maternity 
leave of no more than a few months to care for a new child.  Science changes 
too rapidly.  Discoveries evolve so fast that one cannot afford the time necessary 
to restore one's status in a field; and it is much tougher to regain status after 
colleagues have "written you off".  Keeping in contact with the laboratory during 
maternity leave is a good idea. 
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 Here are some tips on handling pregnancy at work.  The boss will breathe 
easier if maternity leave will be taken only when and if it is necessary.  The boss 
should be informed that arrangements will be made for teaching substitutions for 
a few weeks before and after the due date, "just in case they are necessary."  To 
the fellows at work, the inflated image of pregnancy can be treated as a 
temporary condition, and any necessary maternity leave should be treated in the 
same way as one would treat a gall-bladder operation.  The female aspects of 
the condition should not be emphasized. 
 
 While some fortunate women experience no difficulty, birth of a baby can 
be a very arduous time, so critical responsibilities such as proposals for the 
renewals of grants should be essentially drafted or completed in advance when 
possible.  It is helpful to postpone teaching duties after the birth, either by 
choosing which semester to teach, by switching classes with someone else or by 
promising to teach a double load the next year.  Trade favors with your 
colleagues to temporarily reduce your workload.  Prior commitments to help host 
a conference or to oversee major installations in 5-6 months could probably be 
handled by junior colleagues who would profit from the experience.  Ask older 
colleagues to assume some tasks, temporarily.  Further assistance may be 
necessary, so it is wise to arrange in advance for extra help.  Very early in the 
pregnancy one can train a technician to be able to take over regular duties when 
necessary.  Arranging to have some extra help at work over this period can help 
assure that demanding tasks will be completed. The husband must be fully 
involved in all aspects of parenting from the beginning.  Over this period he may 
have to be flexible to provide exceptional support at times.  This is a time when 
you will require extra help from your friends. 
 
 One convenient solution to child-care is to have a full-time caregiver living 
in the home.  The most satisfactory arrangements for child-care are often 
mutually beneficial.  The caregiver may, for example, be a re-entrant woman 
taking college courses at night, or a new immigrant (or immigrant family) wanting 
an opportunity to learn the language while applying for permanent resident 
status.  Learn all the legal details about such a caregiver in advance, rather than 
learn that the caregiver is an illegal alien when one brings her to the emergency 
room after a minor household accident.   Often such caregivers become 
secondary members of the family. 
 
 In many cities there is a central bureau which acts as a clearing house for 
information about child care facilities, and infant-care homes.  The bureau will 
usually offers no guarantees about the quality of care offered,  but may suggest 
which facilities are the most popular.  The first attempt to find child care will likely 
require 2-3 dozen phone inquiries and a half dozen visits to places before a 
rational choice can be made. 



January 19, 2018 Career Guide for Women in Science 52 

  
  A check list such as this can be useful: 
 

• Is it clean and safe for a child of this age? 
• Are the caregiver(s) alert and caring? 
• Do the caregivers have good references?  Do they smoke? 
• Does the local Day Care Council have a listing on this establishment? 
• Are there regular educational programs, educational toys? 
• Are the furniture, dishes, coat-racks and sinks the right size or height?  
• Are the other children unruly, unkempt or dirty?  
• Are there too many children; will illnesses spread easily? 
• Are there safe outdoor play areas?  Are the swings, etc. safe? 
• Are the indoor play areas well illuminated? 
• What is done during the nap time? Will the facilities be comfortable? 
• What is served at lunch? How is this done? When is juice time? 
• When can parents drop in for a visit? Any time should be acceptable.  
• Will the place be open holidays?  What about occasional weekend days? 

 
 It is wise to drop by at random to check on the primary caregiver and thus 
to provide self-assurance that all is well.  The child should be told that the parent 
wants to know about anything and everything that happens while the child is 
away from home.  If the child is reticent or unhappy with the caregiver, that is 
sufficient cause to investigate and/or to change caregivers.  The child should 
enjoy the other children and should enjoy many opportunities to grow beyond 
his/her home.   
 
 As well as having a regular caregiver, have alternates who are willing to 
be called in emergencies. Have options available when the primary caregiver is 
ill, or if your sudden trip to Cleveland includes part of the weekend. An academic 
work schedule is much more flexible than a corporate structure for raising 
children, and flexibility is the key! 
 

 
Professional and Non-professional Behavior 

 
  Young professionals usually expect that a good job will provide intellectual 
stimulation, the satisfaction of accomplishment, and adequate remuneration.  On 
the other hand, it can be a surprise for them to discover that friendships are often 
not an issue at work.   Particularly in large departments in large cities, the 
workplace is reserved for competition and production, and may seem devoid of 
social or personal interactions.  Colleagues are respected or tolerated, but rarely 
loved.  Relationships are usually polite and may appear personal, but are 
distanced by each individual's hidden agenda of what is to be accomplished by 
any interaction.  Understanding these work philosophies helps one to understand 



January 19, 2018 Career Guide for Women in Science 53 

why "cut-throat politics" may be viewed as just part of "playing the game to win."  
If one wants something done, it is not a matter of simply asking a friend.  Ask, 
push, and persist until the job is accomplished. Woman professionals with very 
competitive jobs prefer to keep their private and public lives separate, identifying 
friends they can rely on from colleague competitors.  This is often the case for 
very successful women in science. 
 
 Many successful women (and men) scientists also have some or all of 
these characteristics in common:  1) They cannot be pushed around. 2) They 
speak clearly with deep authoritative voices. 3) They are very busy, and are 
known for efficient, technically unquestionable work. 4) They dress simply so that 
they blend in best with their peers. 5) They wear their hair in simple styles which 
require little care. 
 
 In order to succeed, they have had to adapt these characteristics in order 
to avoid the prime time wasters: 
 
1) being dumped on or put down or manipulated by others.  Invariably, 
successful women fight their own battles, but only for principles for which they 
care strongly.  In dress and appearance they project the image "neat, clean, 
efficient," rather than "frilly, insecure, fussy, or tomboy."   Amusingly, both men 
and women save time by effective use of title.  People often seem to interpret the 
words "Professor" or "Doctor" to mean that the individual is in a hurry and cannot 
take the time to chat at length during office hours. 
 
2) having projects rejected because of gender bias.  An authoritative voice, 
an ability to communicate clearly and an excellent grasp of the broad picture are 
essential to cut through red tape at higher levels when authorization for 
something is required. It may help to use initials rather than to identify a 
submitted research publication by a female name. 
 
3) having to do the work over again and again.  They only have the time to do 
it once, so they're very careful to do it right the first time. 
 
4) encountering verbal confrontations.  They learn to deflect and defuse 
occasional verbal put-downs and confrontations firmly and politely.  Verbal skills 
are in part based on thinking through the most effective response in advance.  
Consider an example.  An opponent who has been outwitted in a professional 
disagreement may resort to a personal anti-female jab such as: "You shouldn't 
get so emotional about it!"  Such retorts would never be directed at a male.  A 
response is mandatory, otherwise his jab stands as accepted truth.  One cannot 
strongly deny the claim, or act angry or annoyed; yet identifying the remark as 
sexist and irrelevant would only create lifelong enemies of those embarrassed in 
public. The best response is an immediate remark (without raising the voice) 
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which negates the jab and brings the focus back to the main topic.  For example, 
"I would hope that you would be as concerned and committed to finding a 
realistic solution to the problem of ...." Note that neither concern nor commitment 
can be counted as emotions, and the opposing speaker would look very foolish 
trying to pursue a personal attack.  To be successful, a women scientist must 
learn to cultivate these natural skills and gain a reputation of being a winner! 
 
 

 
 
 

Verbal Skills 
 

 Verbal skills are very much like skills in writing, involving good diction, 
eloquence and style.  In practice, both skills involve "getting the point across."  
This can be much more difficult verbally. Vocal words cannot be as refined as 
written words can, and a listener can respond immediately while a reader cannot.  
Without a certain amount of assertiveness and personal commitment, verbal 
acuity is impossible, because "getting the point across" can be difficult if one 
can't "get a word in edgewise." 
 
 Studies show that the perceived leader in a group is the one who talks the 
most; and that in conversation men interrupt each other all the time.  One can 
observe their techniques for interrupting effectively, and learn to do the same.  In 
participating in active discussions, one can benefit most from making statements 
that are perceived as reasoned evaluations and value judgments.  Publicly 
congratulate a colleague on a job well done.  Men sometimes overlook this out of 
competitiveness, but such comments are appreciated. They convey the 
perception that your interests are aligned with this top-rated colleague or with his 
pursuit of excellence. 
 
 In learning to use communication skills wisely, study the rules of polite 
verbal competition.  There are two keys to resolving any conflicts with people: a) 
projecting an image of mutual respect, that is, implying "I may disagree with you 
but I respect your personal dignity and your right to express your opinions," and 
b) the win-win principle, that is, the ability to compromise when necessary to 
resolve the conflict in a way such that no one "loses face."  In a heated conflict 
the opponent may not hear more than a few words of the opposing presentation 
because he is getting psyched to present the defense of his own view.  If it 
appears that he is not listening, it is probably true.  By making it clear that you 
has an accurate grasp of all views and can logically eliminate the others, you 
may be mentally acknowledged by listeners on the sidelines as the authority for 
this argument.   
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 Recent self-help books have focused on training women in assertiveness, 
not aggressiveness.  They train women to avoid becoming helpless victims of 
discrimination, put-downs, verbal abuse, or sexual harassment.  A key to not 
becoming a victim is to not look or sound like a victim.  
 Assertiveness is a step in the right direction, but it may not go far enough 
in some circumstances.  One of the most difficult lessons to learn is when to say 
no.  When grant proposals are due, it may not be feasible to agree to participate 
in another equal opportunity program, to guest lecture or to accept extra 
committee assignments.  There can even be specific work environments in which 
every woman is predefined as a victim.  For example, one may encounter a male 
scientist who believes deeply that all women should be, and should enjoy being, 
as servile as his mother.  In this situation, a woman with an advanced degree 
can’t be used as the other scientist's personal technician.  She will be judged on 
her personal productivity at the level of her training, not on how well she gets 
along with people who try to manipulate her.  Assertiveness alone will help her to 
maintain her dignity, but it will not end the tiring daily psychological battle 
between his perception of all women as servants and her need to function as an 
effective scientist.   
 
 The best answer to these kinds of problems is not assertiveness alone, 
but what Elgin (1987) calls "the gentle art of verbal self-defense."  Her book is a 
useful guide to effective communication, the development of verbal skills, and the 
construction of memorable reports and speeches.  She teaches the reader to 
recognize the standard patterns of verbal manipulation and abuse, and to 
recognize "victim" patterns as well.  Her concise book describes how to defuse 
abuse, avoid confrontation, and respond effectively if the confrontation cannot be 
avoided.  Every woman scientist should become acquainted with the techniques 
of verbal self-defense. It also doesn’t hurt to excel in the martial arts. 
 
 Elgin describes the five patterns of language behavior of people under 
stress, as identified by a world-famous family therapist, Dr. Virginia Satir.  The 
patterns are Blaming, Placating, Computing, Distracting, and Leveling.  The 
blaming, placating, and distracting modes are particularly ineffective in response 
to verbal abuse.  The computing mode is an effective neutral response that can 
redirect the conversation toward more productive topics.  Dr. Elgin shows that a 
verbal dispute can be intensified or diffused, depending on the form and 
emphasis chosen to respond to a particular pattern of verbal attack. 
 
 For some men, to verbally bully or intimidate is their personal style.  If the 
intended victim doesn't run or hide, they often look for another victim.  If a person 
states a case and persists in pursuing it, such an opponent may just lose interest.  
In fact, he may express surprise or disappointment if he discovers later that his 
opponent didn't act as advertised.  People expect others to be consistent and to 
follow announced projects to completion; not to back off after presenting a view.  
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 There are times when individual women can impossible situations in the 
workplace.  Although discrimination and sexual harassment can be fought in the 
courts, this tack invariably hurts and diverts the careers of those who pursue it.  
Women hired after the battle may be reminded of earlier law-suits long after the 
academic or corporate memory dims.  If someone in a position of power does 
make a pass at a woman professional, she should act concerned and reply with 
caution.  Consider the following possible responses: "I couldn't afford to ruin such 
a valuable working relationship by getting involved."  "It could never work 
because our interests are too similar and we're too competitive."  If the meeting is 
at a conference center at Hawaii and he wishes to "show you the island," one 
can ask to include a few others to avoid perceptions that incite "jealous husband  
syndrome."   It pays to be discreet, and to forget the incident immediately.  In one 
case, the man was insulted, got upset and spread rumors at work. The woman 
deflected it by spreading more imaginative rumors back along the grapevine.  It 
passed. 
 
 

Office Images 
 
 Professional responses to standard situations should be practiced in 
advance.  When introduced, always shake hands firmly and repeat the name as 
though one intended to remember it: "Bill Donaldson. I'm pleased to meet you."  
A woman can follow the same social patterns as male colleagues—but with 
restraint.  Telling lewd jokes, heavy drinking, and swearing are never acceptable 
from a woman.  One should be particularly cautious of this when dealing with 
military personnel or government employees who might not blink at doing these 
things in front of a woman.  Be prepared to ignore the comment when a man 
says "Oh, I'm sorry." after offering expletives in your presence.  On the other 
hand, while courtesy is a mark of better breeding, chivalry should be avoided 
when possible.  When someone opens the door for a woman, she should just say 
"Thank you."  Next time, she can arrange to open the door for him, or arrive at 
the door with 3 or 4 others and just follow the crowd.   
 
 For colleagues to think of a woman as a professional, they cannot be 
allowed to see contradictory images of her persona or of her performance.  Any 
excess use of cosmetics or of fragrance can generate the wrong images.  While 
men leave framed pictures of the family on their decks, women scientists in the 
physical sciences usually do not.  Such reminders that women have families 
and/or children conjure up images of motherhood and mothering; not leadership 
and business efficiency.  Professional office images of a women scientist should 
not include visions of someone who distributes cookies or cake at work, or 
images of someone who makes coffee for the guys.  The rules for men and 
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women are still very different particularly in those fields where women are few in 
number. 
 
 Does this mean a lonely existence for women who see their business 
peers as friends having similar interests that could be shared socially?  What 
does one do about intra-department dinners, and department parties?  The 
answers may be different in different circumstances.   
 
 One possible option is to keep work and family lives separate—to allow 
only professional considerations at work.  Receive personal mail and magazines 
at home and professional journals at work.  All social activities with business 
associates should be considered by the scientist (and her family) as business 
events!  ... Don't laugh.  In business and industry it is sometimes social dinners 
that decide the future advancement of a prospective vice-president.  If it was 
perceived that the spouse drank a little too much, or was too much "the life of the 
party," an anticipated promotion may be denied.  Every department dinner should 
be treated as respectfully as an interview lunch. 
 
 If a visiting scientist or the guys want to get together over dinner, they will 
enjoy the food as much or more at a restaurant.  It is not necessary to bring the 
visitor home for supper.  If a woman scientist has invited the visitor to a 
restaurant, her peers will let her pay for his meal without wounded machismo if 
she pulls out her department credit card and charges it as a business expense.  
When the boss thinks of an employee for a raise or promotion he/she should 
have only one perception: excellent, effective, efficient. 
 
 This does not mean that you cannot have a few trusted friends at work.  
Social interactions have always been an effective way of getting to know the 
people with whom one works.  There are personal judgments involved in 
deciding what kinds of interactions could project an unprofessional image and 
which would enhance work and/or personal relationships. 
 
 

Dressing for Success 
 
 Image is important, but where does one draw the line?  Graduate women 
in science may prefer to discount the recent trend to dressing for upward mobility 
by claiming that suits are inappropriate garb for the laboratory, and that they 
would be teased or resented if they wore suits while their colleagues wore blue 
jeans and lumberjack shirts.  Studies such as those by Malloy (1977) seem to 
indicate that neutral-colored man-tailored suits, solid non-frilly blouses, sensible 
formal walking shoes and a dark briefcase are the accepted image of the 
professional woman.  Who is right? 
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 They are both right... in context.  Those who have tried Malloy's 
suggestions when giving seminars, attending conferences or meeting new 
associates have found his suggestions to be very effective.   
 

"When I wore a wine-colored formal suit and hat to a conference, 'old-boys' 
came up to introduce themselves; to say that they enjoyed my presentation 
and wanted to meet the principal investigator (i.e. me).  I had to say that while 
I was not the P. I. of that project, my contribution to the project was a major 
one which lead to the achievement of..."   

 
Others have had similar experiences and will no longer wear jeans at work.  
Whether you can wear pants to the office or laboratory depends on what is 
acceptable in your department.  New acquaintances want to associate with 
people of distinction. An initial glimpse is enough to label you for life.  A visitor is 
more likely to remember the exception, i.e. a single woman in a group of men.  If 
you are dressed slightly more formally than a visitor expects, the guest will 
subconsciously assume the more formal actions reflect professional respect for 
his/her talents.  He/she will respect the good judgment in this. 
 
 In the work environment appropriate dress is necessary, but it doesn't hurt 
to add something in order to be distinguished among your peers:   
 

"Going to lunch with the fellows in a new job, I was asked whether I always 
wore a jacket, wasn't that a little formal?  I deflected the comment by 
suggesting that I had to have pockets to carry my lunch money.  On occasion, 
if one of the fellows was suspicious of my motives, he would keep a jacket in 
his office and wear it—only at lunch!"    
 

 It is a fact that men scientists often keep a jacket and tie and sometimes a 
fresh shirt in their offices in case of a sudden office visit or laboratory tour.  For a 
laboratory tour they may top the image with a laboratory coat that says they are 
"in charge."  On the other hand, in certain fields, lab coats are considered the 
hallmark of technicians; bosses and principal investigators do not routinely get 
their hands dirty.  It is important to know the symbols associated with a job. Be 
prepared for a formal response when it is required.   For a woman as well as a 
man, a spare jacket can come in handy.  Malloy suggests that a woman in 
academia who doesn’t wear a jacket is often mistaken for the secretary. 
 
 The reason there appears to be confusion over dress in the sciences is 
because great scientists who are well respected can do whatever they please.  
Anywhere!   When asked by a student what the appropriate dress was at an 
upcoming meeting, one well-regarded male scientist commented, "Oh, I never 
worry about what I'm wearing.  Since I'm from Harvard, other people will think 
they should be wearing what I am!"  Don't not assume that eccentric behavior or 
sloppy dress will automatically be tolerated from anyone but the best of the best, 
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and only then if they are well known.  Even the most eccentric scientists often 
dress well for travel, because otherwise the customs agents, cab drivers, hotel 
staff, and security agents tend to treat them like bums.   Untidy people invite 
immediate rejection by all.  
 
 For business clothing for scientists, trendy will never replace traditional 
tailoring.  Similarly, chic will never replace functional. Insist that suits, skirts and 
jackets have pockets.  Manufacturers seem to feel that women don't need them, 
but they're wrong.   Some day they'll admit that professional women as well as 
professional men need a place to keep a pen and a credit card.  Only well-
tailored clothes are worth buying for business.  One way to tell if an outfit is 
effective is to imagine a stranger in it, standing beside the president of the 
university at a reception.  Would the stranger be viewed as a) the president's 
daughter, b) his secretary, c) his assistant, d) the recipient of an academic 
award?  Better the latter.   
 
 Notice how others react to people around you and to what they wear.  
When a positive reply from someone is vital, one can gain an edge by wearing 
whatever worked best in the past, by seeing him at his best time of day and by 
impressing him with a well-prepared presentation. Use good timing and a positive 
image to the best advantage.  Poor judgment in these little things should not be 
allowed to slow professional advancement.  Figuratively and realistically, don't 
buy any shoes which you can't walk a mile in. 
 

Business Savvy—Mentors and Networks 
 

  
 Pitfall  "We're bright adults—science majors!  We know what's best for us 

and we can take care of ourselves." 
 
 If any scientist persists in a "do it alone" or "do it my way" attitude, 
opportunities will arise and disappear before he or she is prepared to act on 
them.  Few politicians would risk giving a speech without a dry-run of both the 
speech and the question-and-answer period.  No one is quick enough to know 
how to react instantly, to catch opportunity as it flies by.  Preparation is the key. 
 
 Women scientists have to create their opportunities.  Naive expectations 
and perceptions can limit these opportunities.  There are a few colloquial self-
help books which are useful, such as Betty Harragan's "Games Mother Never 
Taught You," subtitled: "Corporate Gamesmanship for Women."  To understand 
the individuals and egos of the working world, there is nothing better than 
experience.  To avoid mistakes, one can learn from experiences of others. 
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 A mentor is a person of greater experience who is willing to tell a younger 
scientist the rules of the game.  A mentor is the one to talk to about career plans, 
or to ask for an interpretation of some event, or to ask questions about office 
politics.  How would the boss react if the mentee suggested that he stop gallantly 
opening the door for her when she and all the guys returned from lunch, or if she 
suggested that he delete his usual introduction: "Lady and Gentlemen, today we 
will discuss..."   Without a mentor one has to make one's own mistakes, and to 
learn through trial and error.  With a mentor, one can see in advance where to 
develop an opportunity for personal advancement, and how to plan the future 
with a seasoned eye well beyond personal experiences.  If others do not know 
about a mentor's input, superiors and colleagues will perceive that this young 
scientist has an incredible grasp of the way things work, and they may label 
him/her as very quick, or exceptionally bright. 
 
 How does one find a mentor?  A good mentor is someone who is 
respected by his or her peers.  Any young scientist who shows promise, energy 
and enthusiasm should not be afraid to ask such a person for occasional advice 
on professional questions.  In fact, if you do not ask, it may be assumed that you 
do not wish to know the answers.  It is not a sign of weakness to ask for 
guidance.  Very few of the answers to professional questions are intuitive. It is 
better to learn from other people's experiences, than from your own mistakes. 
 
  Networks are useful for sharing experiences.  A network, e.g. the "old-
boys" network, is a system of informal personal contacts through which many 
questions about availability and ratings of personnel are answered.  
 

 • Scientist X, while phoning Professor Y, mentions that X's department 
will be looking for an experimental infrared astronomer in a year's 
time.  Does Professor Y know a fine student who might be getting a 
degree about that time or a good candidate X should consider? 

 
• Scientist A phones Professor B to ask whether B has an antibody to 

protein Y.  B does and will send some to help Scientist A's project.  
Incidentally, Professor B mentions, "have you heard about the new 
technique to produce antibodies more quickly?" 

 
• Scientist C is organizing an experimental rocket campaign to probe 

the auroral atmosphere.  C phones X to ask whether X knows 
someone good who would like to participate and could provide a 
quadrupole mass-spectrometer to complement the experiments. 

 
 In general, every field of study has its own network of scientists who call 
each other to help initiate new programs, or to hire new scientists.  Members of 
the network introduce promising young scientists to other members, either at 
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conferences or during visits of those scientists to the home institution.  Without 
personally knowing the people of importance in a field, a scientist might as well 
not be working in the field.  Networks are one of the most effective ways to 
advertise one's work, to get a job, or to start a new program. Students can build 
strong personal contacts with the best scientists in the field even before 
completing advanced degree requirements. These contacts should be renewed 
often. 
 
 Do you recall that your hardest year at university was the first year?  The 
work became much easier once there were friends who could be called to ask 
questions and share answers.  This is also networking.  Studies of bright 
students have shown that those who meet in groups to discuss techniques and 
solutions excel over other students in comprehension, grades, and in the ability 
to communicate.  Wherever you go, identify the best and the brightest, let them 
know that you are also aiming for excellence, and exchange social media 
contacts.  A mutual assistance network can provide valuable information about 
the best course combinations to take, available scholarships, job opportunities, 
and office politics.  Later, it can provide instant solutions to professional 
problems. This is your best first step toward achieving excellence.  Your network 
contacts will be of great moral support in tough times. 
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V.On Being Different: Women, Minorities, and the Handicapped 
   

 Women:  Achieving "Critical Mass” 
 
 "Being different" is a stigma that has in the past closed doors to 
opportunity and discouraged the most capable minds from pursuing their dreams.  
As women, minorities, and handicapped we have a tough time overcoming 
stereotypes and gaining acceptance within a rigid social structure.  Gradually the 
situation is improving, but it is not yet at an acceptable level.  What are our 
options?  There are no easy solutions that will make the world instantly change 
preconceived opinions and preferred biases.  We do not have the time to try to 
change each biased person we meet.  We prefer to be scientists rather than 
spend all our time resisting instances of prejudice.  The solution is twofold: as 
individuals we a) deal with biases one-by-one as they occur, and b) work 
responsibly toward large-scale change.   
 
 Large-scale change has already occurred in some fields of science.  
Women in the biological sciences have increased over the last few decades until 
they have become a significant fraction of the work force; i.e. they have reached 
"critical mass."  That is, women are now so common in biology and medicine that 
there is no longer any question of "whether they belong," or "whether they are 
capable of fulfilling their responsibilities."   Some men feared that women would 
change the rules governing advancement in the workplace and thereby cause 
them some disadvantage.  As it happened, change was inevitable.   
 
 Young men and women entering the workforce are flexible and open to 
change; yet men often advance more quickly due to their ability to identify 
opportunities and to aggressively pursue them.  With added responsibilities of 
home and children, women are not often advised to undertake challenging 
demands of higher-level professional careers.  Women encounter the "glass 
ceiling," an invisible barrier to advancement into the higher levels. Women with 
access to these careers point out the fallacy of these arguments.  They show that 
there are challenges at all career levels.  They recommend that women spend 
their lives working on interesting challenges rather than boring ones.  There is no 
better way to counter the frustrations of work than to be in a position of power; 
that is, to be in a position to implement change.  In this handbook we try to 
provide insight into seeking higher-level appointments aggressively.   
 
 Many changes are taking place in our society despite resistance from the 
establishment.  From an industrial society producing materials we evolved into a 
society based on services.  This staple of the last few decades is now being 
supplanted due to global economic changes driven by the transfer of another 
commodity, the exchange of information.  Computers, cell phones, networks, 
global trends.  These drive the economy now.  People are either embracing new 
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styles in this information age or are afraid of changes taking place.  Some see 
the changes as the decay of our way of life.  The media decries the disintegration 
of the family, the collapse of our social mores, the disregard of age-old traditions 
leaving behind only the debris of suspicion and insecurity.  This collapse is 
unreal, a misguided judgment by the doom-criers who ensure their own survival 
by concocting a sensational story for the 6 o'clock news.  Changes are occurring, 
but they will be beneficial to many when the dust settles.  Changes are driven by 
necessity and may in fact lead to the demise of artificial social barriers and 
biases.  Rather than being concerned, we should be alert to progressive changes 
to help lead the nation into the next decades.  An active, mobile society needs 
the flexibility to respond to new opportunities. 
 
 The changes afoot may lead to a new independence and freedom to 
pursue personal fulfillment and happiness.  In response to changes, we must be 
willing to make a few adjustments to our plans.  Humans are among the most 
flexible adaptive creatures in existence.  We may have some misgivings about 
the ability of our national leaders to provide timely changes in the rules that 
govern our society, but we as a society of individuals can make rapid 
adjustments to changes in our environment.  
 

 Blacks, Hispanics, and Native Americans 
 
 What does rapid change mean for someone who does not fit the norm, i.e. 
for someone who is different?  To be different is to be categorized as an outsider; 
one of "them", not one of "us".  Those who believe they are in the majority may 
want to preserve their exclusionary rights and privileges.  They will continue to 
make bigoted remarks and to make decisions to hurt people who don't fit the 
mold.  ("Why give the guy a break, he's not one of us.")  Bigotry and prejudice 
are hard to deal with -- which is a strong justification for providing a guide here 
for reacting to it.  We will; but first the bottom line.  Here are our 
recommendations based on how much effort a response will take, draining away 
productive uses of your time. 
 
 

A Response to Prejudice and Bigotry 
 

1.  Take a deep breath and mentally view the bigot as a dinosaur from a 
previous century (Seriously!  It provides a good perspective!). 

 
2. Tack!  Like a sailboat tacking against the wind, find a route around the 

bigot to your goal.  (Unless you plan to spend your life in litigation.) 
 
3. Get immediate assistance and advise from mentors / peers on paths to 

your goal and on how to deflect the bigot. 
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4. Leave written documentation concerning the event at the appropriate 

company office, and if recommended by upper-level mentors, send a copy 
of the correspondence to the bigot's boss. 

 
5. Redirect your efforts toward building your own case for advancement. 

 
 The fact is that we live in a heterogeneous society that increasingly 
recognizes the value of competing perspectives.  White males are beginning to 
realize that they are often now in the minority and are forced to interact and 
compete with everyone else.  This does not mean that bigotry is gone.  Old bad 
habits die slowly. Some individuals are socially crippled and cannot be retrained.  
In the mean time, personal impediments such as incidence of prejudice will 
continue to be a pain -- don't trust bigots to ever represent your interests fairly or 
to influence your choices of career actions.  If possible move out of the influence 
of the offender and find supporters who can help guide your actions.  Some 
prejudiced people are hard to identify because they act politely and are vaguely 
interested in whether you are adjusting to your work environment.   Be cautious 
of anyone who continually emphasizes your differences.  Suspect the intensions 
of the colleague who asks, "As a black woman, how do you like working in the 
sciences?"  This person sees you as a black woman who is a misfit in the 
sciences.  It is better to be an engineer mistaken for a chemist than to be labeled 
as a black woman in your professional circle.  Your supporters should treat you 
as a scientist first.  Color, age, or sex should not be an issue of conversation.  
Scientists and engineers tend to talk shop all the time, so you will always have 
adequate material to discuss.  An obsession for science is normal.  
 
 National laws are opening doors to women, minorities, and the 
handicapped.  Where there are open doors, there are people who will welcome 
you.  Identify who is on your side, who is in a position of influence, and who has 
the clearest view of office politics.  Weigh opinions carefully!  Never respond 
alone, and never respond legally before consulting your mentors.  An open door 
is only a first step, but it helps everyone to become accustomed to a diversity of 
talents, energies, and perspectives.   

 With a few notable exceptions, there is little possibility within our lifetime of 
reaching a critical mass of women, or minorities, or handicapped professionals in 
many fields of science.  This means that "non-majority" individuals wishing to 
participate in these fields need to know how to deal with biases in the workplace.   
It is eminently possible to have a fulfilling career and still be labeled as "different."  
In fact in this rapidly changing world, "being different" can be an advantage!  
Others don't know what to expect and don't know how to effectively compete 
against your efforts. 
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 The battle against bigotry and prejudice will eventually be won by hard 
work and persistence by us all. There is nothing more persuasive than success. 
Each individual finds her own niche.  Sometimes black professionals are accused 
of acting "whiter than whites" and women are accused of being "more 
aggressive, more pushy" than men. Do not judge someone else's coping tactics.  
Once they are successful they will be seen as successful minorities and 
successful women, one small step further toward a critical mass.  It is not 
necessary to have a critical mass of each minority, but it is necessary to establish 
that diversity leads to a more competitive productive environment.  Diversity 
blends the best originality and intuition into teams competing for top place in a 
diverse industrial market and an unpredictable fluid society. 

 After extolling the advantages of diversity, a few words need to be added 
regarding retaining your own personal habits versus adopting classic trappings of 
more successful peers.  Do assess through your networks what is the most 
effective behavior for advancement out of the lowest ranks.  One example 
illustrates a reason to adopt whatever patterns of behavior are proven to work.  
Studies of bright university students in California showed sharp differences in 
study patterns for students of different backgrounds.  The study showed that 
Black students tended to work alone on homework and test preparation.  They 
felt that working with others was cheating, and believed that if they could not 
succeed on their own merit they did not deserve to continue.  In contrast, Asian 
students would meet in groups in the library to compare their problem solutions.  
They would argue concepts and prime each other before tests.  As a result Black 
students might not continue through to graduation, but even scholastically weak 
Asian students would persist.  Since this study was performed, cooperative 
learning techniques have been touted in classrooms throughout the country. 
Students are networked on the first day of class and are encouraged to work 
together on homework.  The study was interpreted as a difference of style that 
could be altered to increase student comprehension and improve the completion 
rate of all students. 
 
 

 Dealing with a Disability 
 
 There are many kinds of disabilities, some more visible than others.  
Deafness, blindness, restricted mobility, speech impairment, and mental 
handicaps are among the disabilities which are dealt with on a daily basis by 
thousands of people within the American work force.  The government has 
recognized the value of enabling talented individuals to contribute fully and 
equally in American society.  Programs exist to provide guidelines and 
assistance to businesses and local governments for increasing access to the 
work environment for disabled citizens.  Be informed. Take advantage of any 
programs that will assist you. 
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 Part of the tragedy of the disabled is that those who are not disabled do 
not know what it is like to be disabled.  They don't know how the disability affects 
you, nor what your limitations are.  It is physically painful, as well as infuriating, 
for a person in a wheelchair to have to look up to carry on a conversation with an 
adult who is standing.  It is demeaning and embarrassing for an adult with a 
disability to be continually treated like an invalid by well-meaning co-workers.  
Until such time as training sessions or television time are dedicated to inform the 
public, it is the responsibility of the disabled individual to inform others of the 
extent of limitations and what behavior would be appreciated.  Most people only 
need to be told once.  A sense of humor goes a long way to easing tensions 
created by perceived personal differences.  From his wheelchair John will say, 
"Sit down for a few minutes so that we can see eye-to-eye on this issue."  When 
walking with colleagues, Jane, who is blind, almost missed the cafeteria 
entrance.  When Sue reached for her hand and said "Here we are!" Jane replied 
tongue-in-cheek, "Thanks, I didn't see it."   
 
 The capability and inventiveness of disabled people often reaches the 
headlines, inspiring able-bodied individuals who have accomplished less.  Steven 
Hawking is a prime example of a brilliant scientist who is disabled.  He is a 
renowned astrophysicist who has lost the ability to speak and can’t move his 
limbs due to a degenerative neural disease.  Over the years he has been able to 
raise a family, impress his colleagues with his brilliant insights, and write popular 
books that have caught the imagination of a generation fascinated with 
astronomy.  It has long been believed that a person who has lost one sense such 
as hearing develops increased abilities in the other senses.  This should be 
restated.  A person who has overcome one disability is likely to develop 
exceptional capabilities in other areas.  A person who has overcome one 
disability is also less likely to be deterred by impediments.   
 
 

 Choose Your Label 
 
 It helps to know your own value when you are entering a work  
environment with biases.  It is also helpful to enter any new environment with a 
healthy attitude about the changes that will make your workplace better in the 
future.  Your co-workers will view you as you present yourself; for example, as 
outgoing and effective individual, or as a shy woman who is cautious about 
speaking to others.  You can choose how you present yourself to others and how 
they will remember you.  To present a professional image, you should not be 
remembered most for aspects which are not vital to your work.  In science you 
should not be remembered most for your politics, religion, cultural heritage, or 
sex.  It is a serious problem if your co-workers know you only by your 
appearance.  Their expectations of your abilities will depend on their perceptions 
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of others who look like you.  You must be aggressive in establishing who you are; 
i.e. in labeling yourself as an effective scientist with special talents that you must 
demonstrate to everyone. 
 
 In choosing your label it is unnecessary, and often unproductive to let your 
competitors know everything about you.  It is sufficient for them to have a clear 
picture of your valuable talents without giving them enough information to be able 
to upstage you at your own game.  Sometimes a little mystery is to your 
advantage.  For example, black women real estate agents are often very 
effective because they are not perceived as being aggressive at sales.  While 
buyers are suspicious of aggressive white males, they respond well to hard-
working black women! Quiet aggressiveness of black women is perceived as 
energy and effectiveness.  Similarly in science, women and minorities may be 
very effective in situations where competition is fierce.  Competing male leaders 
may allow a woman to take charge of a critical meeting because she is not 
perceived as a threat by either side.  The men may subconsciously think of the 
woman as a secretary taking notes, but in fact she often has power to make 
decisions that affect everyone.  Even when this fact is recognized, she will often 
be supported by both sides --- she is seen as the least damaging alternative and 
both sides may believe that they can influence her vote in semiprivate 
conversations after the meeting. 
 
 The other side of the coin is the bigoted co-worker (or boss) who will stand 
in the way of your progress.  Rather than recalling shocking or infuriating 
examples of bigoted remarks; consider an analogy.  A friend who was allergic to 
cigarette smoke expressed a healthy attitude about smokers.  She said:  
"Smokers are self-limiting.  Eventually they die out.  The trick is to keep away 
from them so that their behavior doesn't kill you first."  Minorities, women, and the 
disabled will feel put-down or angry when told by bigots that they should "know 
their place", and should "leave the responsible career positions" for presumably 
more capable white men.  The error is in the eye of the bigot who cannot accept 
changing attitudes.  Bigotry is a mental handicap, one that our society will 
eventually correct through internal and external pressures.   
 
  Take action to insure that your career directions will not be upset by 
prejudice.  Document your successes and advertise your accomplishments to the 
most influential of your colleagues.  Document briefly any occurrences of 
prejudice and send copies to trusted associates.  Be sure that you have alternate 
career directions that will allow you to progress even if the bigots do limit some 
present efforts.  Don't be afraid to interact with people and keep in contact with 
friends and associates from previous employment.  Don't be afraid to ask for help 
from those you trust.  Don't expect people to be forthcoming always, but asking 
can't hurt.  By interacting, you are getting the most precious material of the age: 
information!  This information can help guide your future career decisions. 
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 In the long term, it is often personally not worthwhile to fight bigotry and 
discrimination by legal means.  You can lose years of your life for ulcers and a 
meager reward while making all employers in the area hesitant to hire others who 
fall into your minority group. It is true that a few souls have fought major battles 
that benefited us all - eventually.  The individuals involved in these battles usually 
suffered a loss of time and energy and family life and sometimes worse.   It is 
true that some issues like school integration depended critically on the outcome 
of individual events.  With hindsight, it seems likely that integration would have 
occurred in any case.  The only surprise is that it took so long in coming; 
attesting only to the fear of change that gripped the nation in earlier decades.   If 
you are an activist and believe you can change the system, all the power to you!  
If you are a scientist, consider other options before you jump into the legal fray.  
This guide suggests some successful responses to typical bigoted slights and 
indignities imposed on dedicated scientists. 
   
 Grasp every opportunity available to you to speed your own career 
advancement.  Do not feel guilty about promoting yourself; everyone must do this 
in order to progress.  If you are not for yourself who will be?  Also be supportive 
of others who need your guidance or assistance.  You are a part of the changing 
times.  Now change is expected, it's the rule,... and change is welcome.   
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 Finding Acceptance in a Changing World 
 
 The limitations on human expression and on human strivings are 
decreasing gradually.  New technological advances make it possible for anyone 
to function personally, socially and professionally without depending on others to 
feed, cloth and house her or him.  The handicapped can be completely 
independent, or can hire help.  Women, minorities and the handicapped can now 
earn enough to make independent decisions for themselves rather than 
accepting decisions made by others.  Affordable childcare can unleash the 
creative and innovative abilities of parents who in addition to family commitments 
also have a need for adult challenges and interactions.  Since we are earning our 
own way, we are considered to have personal value in society.  To be 
independent means you have personal worth.  To be worthy but different is 
acceptable, if somewhat esoteric. 
 
 In this decade of change, it is now acceptable to be different. Our major 
limitations are limitations we place on ourselves.    Doing your own thing and 
exploring your maximum potential are encouraged.  To be different is now to be 
exotic, to be trendy, to be original.  To be different is in vogue. 
 
 The greatest change in our social structure is that people are being 
enfranchised, given the power over their own destiny, some only recently invited 
to participate as full members of society.  These freedoms affect everyone: men 
and women; majority and minority; those previously expected to shoulder the 
economic burdens of society, and those who have been invited to share the 
burdens and the joys.  The new freedoms are creating new abilities to adapt to 
change, new patterns of family relationships, and new work relationships among 
innovative people of all races.  What we are seeing are not the death throws of a 
dying civilization but the growing pains of a young civilization pushing at the 
boundaries of acceptable behavior, and discovering who we are and who we will 
be in this changing world. 
 

 Creating New Trends in a Decade of Change 
 
 In the past, survival depended on following age-honored traditions.  
Acceptable behavior was determined by restrictive societal rules.  While all men 
may have been created equal under the law, opportunities were selectively 
bestowed on obedient children by fearful parents, on loyal employees by 
upwardly mobile managers, on predictable and dependable candidates for public 
office by powerful lobbyists.  Unpredictability, new ideas, and innovative, original 
solutions were and are generally considered dangerous, "blue-sky" activities, 
"most-likely to prove destructive", and "conducive to failure". 
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 Those who rejected the easy path of complacent acquiescence were 
considered rebels, or self-destructive revolutionaries... unless they were 
successful.  Success relabeled them as heroes, adventurers, explorers, probing 
the unknown and bringing back wonders to show the couch-potatoes back home.  
The pressures and demands of developing new ideas (exploring the wilderness), 
always was and is still a dangerous endeavor.  The failure rate of new ideas is 
very high.  The fact that new ideas are new suggests that these ideas may have 
been tried many times but failed and sunk to obscurity.  The fact that an idea is 
new might also suggest that truly innovative people may not have had the 
persistence to fight the prevalent wisdom in order to overthrow old ideas and 
establish a new order.  Innovativeness and eclectic behavior appeared to invite 
instability and disaster; reducing chances for regular promotion.  

 The history of science is a good illustration of this. Developments in 
science have always been a continual battle of ideas: proof and disproof.  
Leonardo de Vinci had to tread carefully between invention and heresy.  Galileo's 
invention of the telescope questioned the accepted interpretation of the heavens 
and threatened the established power of the church.  Einstein was initially 
ridiculed for his highly original but inconceivable ideas of space and time. The 
true advances of the past often took centuries to gain recognition and 
acceptance, partly because the communication of ideas (and the education of the 
public) was less effective than today.   

 Now, with instantaneous transmission of ideas around the globe, it is less-
likely that a media-driven public can be ignorant of the interplay of competing and 
compelling ideas.  Worldwide, the public responds to the growing popularity of 
new-world conveniences (internet, camera, in a cell phone) and entertainment  
which international commerce distributes across the globe.  In sharing our music, 
our videos, and our new technologies both regionally and worldwide, we have 
come upon a new era, an international era of understanding - if not total 
acceptance - of regional and international differences.  In earlier times, we may 
have been fascinated with differences between Russia and America, yet we were 
compelled to categorize and label, i.e. the Evil Empire vs the Defender of 
Freedom, Bad vs Good, THEM vs US.  Lately, we have begun to recognize the 
similarities and accept the differences among nations.  The media has shown us 
that people elsewhere are people like ourselves, with hopes and dreams, with 
economic problems and internal politics, with a love for music and a concern for 
changing family life.  Diversity and innovation are gaining acceptance.  

 
 It is our common dreams which bind us - women and men of all talents 
and all cultures - most strongly together; the basic uncertainty of the shape of our 
common future coupled with a tremendous hope that the world is moving toward 
much better times, and that we will be a part of it.  Should we reject change 
because our current constraints are at least known to us?  Should we embrace 
change without knowing where it will lead us?  We are in the decade of choices.   
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 Americans have had choices for centuries, presuming that we should lead 
the world in making good decisions.  In the past Americans have shown the 
world that a diverse population can spawn tremendous innovativeness if given 
the ability to explore new ideas.  The automobile, the airplane, the transistor, the 
computer; these changed our perception of the globe. We tend to forget that 
these successes were built on the debris of many experiments that failed, or 
failed to gain acceptance.   

 In other nations it is not so common to have choices.  In China, in 
Rumania, in Russia, there are many uncertain choices ahead.  These are 
uncertain times.  Whatever the outcome of individual events, our world is 
changing rapidly, and we are changing with it.  Seeing the tremendous changes 
taking place globally, we pause occasionally to marvel at the ability of humans 
everywhere to adapt to these new situations, and usually we adapt in ways that 
make our common planet better for all of us. 

 This is the decade of change.  On the international scale we see changes 
and may not feel personally involved in the decisions that shape nations.  On the 
personal level it is impossible to be oblivious to incredible changes that affect us 
daily.  Did you notice that the fear of computers is no longer such a concern?  
Grocery scanners work, automatic bank machines are convenient, and a 
computer on every desk makes the office more productive.  Children and 
grandmothers are embracing these changes together; computer toys, computer 
driven telephones and computer monitored security systems are a part of life.  
They are not feared as baffling, "newfangled" contraptions to trap the unwary; 
they make life better.  This is the decade of change.   

 On the scale of human relations, new rules are not as clear.  Is it better or 
worse that both men and women, majorities and minorities, have new choices: to 
follow old roles or to forge new ones?  Those who relied upon cultural traditions 
to decide our loyalties are baffled by new choices.  Who belongs in our circle of 
supporters and who deserves our loyalty and friendship?  When meeting 
strangers, who would save us and who would rob us? It's confusing and 
unsettling to many.  So many social barriers (or preserving traditions) have fallen 
that we are left with little guidance.  We have choices.  We can either cling to the 
restrictive definitions of the past, be insecure about every interaction with people, 
or make personal decisions about the "way it’s going to be."  Either way, we are 
experiencing changes, and our decisions affect everyone around us.  We are 
ultimately responsible for the condition of our world because we as individuals 
are actively in the process of shaping it. 
 

 New Rules and New Social Responsibilities 
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 So what are the new rules?  How can we use the new rules to get on with 
our lives, to fulfill our dreams?  The answers are shaping up as the decade gets 
in gear.  The new rules are simple.  Some examples of the new rules:  
 
 1. Don't be limited by the old rules.   
 
 If others misjudge you due to bigotry or prejudice or ignorance, recognize 
that it is their problem, not yours.  You have only enough time on this planet to 
accomplish your goals.  When you run into a barrier, find a way around it, don't 
waste time attempting to tear down each barrier.  That is, unless tilting at 
windmills excites you.  Most windmills are not worth the effort.  Bigotry and 
prejudice are increasingly recognized for what they are, and they are self-limiting.  
Old habits die hard; but they do die eventually.  There are also more personal 
limitations.  If your family or friends resist or restrict your progress toward 
personal goals, recognize the adaptability of the human species, try new 
solutions; be flexible. 
 
 2. Don't limit others by the old rules.   
 
 Accept others by making decisions on the basis of their behavior as seen 
and heard by you.  Trust your eyes and ears.  If your spouse (or child) has 
seemingly unrealistic goals, think carefully about innovative ways to help reach 
these goals.  If it means living apart for a year so that he/she can step closer to 
that goal... keep an open mind.  It has been done before by others.  What will 
work for you?  
 
 3. Make decisions. 
 
  Make decisions about what you want to accomplish in 5 years, in 10 
years, in life.  Without plans, your life will be spent chasing shadows and hoping 
for miracles.   
 
 4. Work through the details with care. 
 
 Tell people your general plans; ask for assistance and advice from those 
you trust.  Identify when there must be exceptional efforts expended by you or by 
others to make these plans work. 
 
 5. Don't be discouraged by their advice. 
 
 Many people still fear innovation, and fear failure.  It is less painful for 
family and friends to accept mediocre progress than to risk the possibility of 
dramatic success or failure. 
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 6. Forge new ground without re-inventing the wheel.   
 
 Choose your directions and tread on paths others have made.  It can save 
you a lifetime of effort if earlier efforts have established a precedent for your 
ground breaking ideas.  Others are more likely to accept your ideas readily and 
be supportive if they label you an explorer rather than a revolutionary. 
 
 7. Become an expert in areas that lead to your goals.   
 
 Meet and talk with experts both in your chosen field, and in related fields.  
Align yourself with one or more mentors who can help smooth the way and help 
identify future opportunities.  Pursue your goals step by step.   
 
 8. Communicate!  It is the key to our modern era!   
 
 Progress now depends on our ability to adapt.  It is easier to adapt if you 
can see the changes coming.  Reaching your goals depends on your "street 
smarts," that is, on your ability to react in a timely way to opportunities and 
disasters.  Keep abreast of current trends that affect the attainment of your long-
term goals.  Don't feel guilty about this expression of self-interest.  Assuming 
your goals are well chosen, they will benefit you and others only if you can reach 
them.  
 
 In summary then, this is a guide to the rules of the 2010's: 
 
 -  Don't be limited by the old rules. 
 - Don't limit others by the old rules. 
 - Make decisions about your future. 
 -  Discuss your general plans; ask for assistance and advice. 
 -  Don't be discouraged by their advice. 
 -  Forge new ground without re-inventing the wheel. 
 -  Become an expert in areas that will lead to your goals. 
 - Communicate!  It is the key to our modern era! 
 
 How does one respond socially in a changing social structure?  What 
about those old taboos: interracial marriage, mothers who work, divorce, 
aggressive behavior by women, abortion, homosexuality, school integration, 
homelessness, poverty.  Strange bedfellows; but these are all concerns of today. 
As individuals we must come to terms with these and make our own decisions 
whether to be supportive or in opposition.  Some women find that their attitudes 
change dramatically about such issues when they become adults, and that a 
newfound ability to make decisions brings changes in their lifestyles and in those 
of their families.  Men are still raised to expect their wives to look after them, and 
they may violently oppose any plans by their wives that would alter or disrupt 
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family life.  These men are often shocked to discover that their own mothers 
support their wives, and that the mothers believe that their sons aught to be able 
to handle such changes.  Society's recent acceptance of "deciding women" has 
lead to personal explorations of how to incorporate changes in family life; 
changes that allow greater personal growth and "nonstandard" or nontraditional 
families.    

 What about mixed-race families?  Marriage or adoption across races 
seem to bring out the worst in others who are proud and defensive of their 
cultural heritage. Carl Sagan gave us a photo of the “Pale Blue Dot”, a distant 
glance at the only known planet with life, Earth. Earthlings are all the family we 
know in the universe. Social insecurities pale in recognition that all of humanity is 
our family.  New rules define a new age. 
 
 What about mothers who work?  Studies claim that these mothers give 
better, more concentrated "quality time" to their children than mothers who don't 
work.  Studies claim that there is a tendency for women who work to encounter 
stress, fatigue and burn out trying to be perfect mothers, wives, and career 
earners simultaneously.  Mothers who don't work also encounter fatigue and burn 
out.  Times change.  Some women still feel guilt and inadequacy, or frustration 
and exhaustion, or bitterness and anger at inflexible employers or husbands. 
Others are accepting that they are human beings with limitations and needs.  
Their families and friends are learning to accept this as well.  Decisions are being 
made daily about what is important, and what is not.  It gives an entirely new 
perspective to our world, and tells us more about who we are as individuals. 
 

Having dinner at a regular hour is important to the health of every human.  
Having clean clothes and sufficient sleep makes life bearable when all else goes 
wrong.  The ultimate security is having someone to call who will respond in an 
emergency.  Sharing the individual successes, events and joys of other family 
members embodies the essence of who we are as human beings.  Much else in 
our human existence can be 70% right while giving 90% satisfaction.  These are 
the trade-offs that we make daily. Our habits become the norm, accepted and 
recognized by others around us. 

  Divorce was once viewed as evidence of personal failure or personal 
instability, but no more.  It is now accepted that people are individuals who 
change and grow and make very personal decisions about their own futures.  
New rules offer new stresses and new freedoms.  We cannot hope to understand 
all the intricacies of another person's life, so we perhaps have little right to judge 
others.  How to respond to divorce of friends or acquaintances?  Ask how you 
can help them make adjustments.  Talk to them.  Treat it like any other stressful 
event, but don't take sides.  It's harder for them to make adjustments if others 
form armed camps.  Don't increase the stress. 
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 Aggressive behavior by women was in previous generations viewed as 
shocking, a shame, outrageous.  No more.  Now women who don't speak out for 
their families, who don't actively defend themselves, or who don't take charge are 
almost universally considered spineless weaklings without character or purpose.  
This new attitude notwithstanding, many men still feel nervous about women 
being allowed to take charge.  It means for many men a loss of ultimate control 
over their women, hence an absolute uncertainty about how the basic needs of 
men will be met.  If the men retain control too strongly (or too loosely) they may 
find themselves alone.  In a spouse, women want a relationship, a companion;  
not a roof and regular meals.  A man can feel insecure knowing that his wife can 
provide the roof and meals without being tied to him.  He can feel insecure 
realizing that the permanence of his marriage may depend on his personality and 
on his ability to be continually a caring loving husband and father.  Similarly, a 
woman may want to be taken care of by a man and may feel threatened by the 
demand that she make decisions which affect her and her family.  There are new 
rules.  Sometimes it takes several wives (husbands) before men (women) find 
partners willing to share their rules.  In the process they often adapt new rules 
that permit rather than restrict a search for a happy, fulfilling life.  It is not that 
women are becoming more aggressive, it is that people - men and women - are 
being enfranchised to make decisions that affect their lives, rather than have 
decisions thrust upon them by others. 
 
 These decisions about personal freedoms and choices also affect the way 
society views abortion, homosexuality, homelessness, and poverty.  These are 
fundamental issues that we are in the process of looking for assessent as a 
nation and as individuals.  There are no easy answers to every problem.  As a 
nation we need leadership on these issues to see more clearly how our attitudes 
affect others.  In a changing world, there is an opportunity for individuals on both 
sides of an issue to take a strong stand.  As human beings, it is up to each of us 
to insure that social decisions do not limit our ability to adjust to change, and that 
global decisions are the right ones for all of us. 
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VI. Professional Advancement: Defining Success 
 
 At present the percentage of women among scientists at higher 
professional levels is considerably lower than the percentage of women 
achievinging the educational requirements of such positions.  In the physical 
sciences there is often only one representative women in each academic 
department, if any.  It is not clear why this is so.  Academic regimens may appear 
very demanding to some, but the flexibility and freedom of research direction as 
a tenured professor may far outweigh perceived advantages of jobs which are 
more formally structured.  In this section are presented some considerations 
affecting advancement toward goals.  Despite appearances, there exist strong 
parallels between advancement in industry and in academia. 
 
   

 You're in Charge 
 
 
 After accepting a job offer, a young scientist is finally in a position to take 
active control of career directions.  Previously, forward motion was guided by 
faculty advisors and others.  Now, any career motion forward or backward 
depends on you.  Forward momentum depends on how much constructive 
energy is channelled into actions that can be documented on the vita.  This 
should be the hidden agenda to guide career decisions. 
 
 To make best use of energy and effort in academia and in industry, it 
helps to have some say in the choice of department chores to be assigned.  It 
might be advantageous to volunteer for the committees with the most power and 
prestige which allow one to do favors for colleagues: i.e. committees deciding 
allocation of space or facilities, evaluating graduate admissions, or choosing 
faculty appointments.  Committees on undergraduate admissions, library book 
selection and curriculum are time consuming, but convey no power.  No matter 
what the exalted purpose for a committee, prior to tenure committees are simply 
chores and should not be viewed as campaigns to improve the world. 
 
 Some institutions, such as the Massachusetts Institute of Technology, 
assign a more senior faculty member as a mentor to young faculty.  If this is not 
done,  a reliable mentor should be identified who can provide invaluable insight 
to the way things work in the department.  This person will know how many 
committees are typically assigned to someone of your rank in the department.  
Ask which are the preferable committees and what advantages they confer, if 
any.   In academia or industry, when you are asked to chair a committee it is 
worthwhile to learn in advance the expected format of the results, and to ask to 
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see a good example.  This will save much time because whatever is submitted 
will not be acceptable in other than the standard format. 
 
 To prepare a course to be taught for the first time, the minimum time 
required is about ten hours per hour of lectures.  For a low level course which 
someone else has given before, class notes can be simply borrowed and 
updated.  This saves much time, and the students benefit from the concepts and 
experiences of two instructors.  Intercampus borrowing is also useful as long as 
the students are of the same level and caliber.  For the first few years young 
faculty may refuse to teach large undergraduate courses on the grounds that 
they can not afford to give up that much time while establishing professional 
careers.  It is not considered disloyal to the department during the first few years, 
but may not be tolerated thereafter.   It is important to make use of this fact by 
demanding an initial lighter load.  Otherwise it is assumed that professional 
advancement is not an important consideration. 
 
 It is wise to be subdued in office politics until it is clear who belongs to 
which camp.  One cannot begin a job by taking sides on issues, because things 
are often be more complex than they appear.  The "old-boys" may have 
longstanding conflicts based on irrational prejudices or on historical events 
unknown to the novice.  Also, it is useful to be a little cautious until the verbal and 
visual signals and rituals between scientists in the department are second nature.  
Some signals may tell who is more dominant, or who commands respect.  Other 
signals may suggest that some consider the newcomer a threat or an 
embarrassment because they don't how he/she will react to their natural signals 
of frustration, threat or submission.  It takes perception to know how to diffuse a 
perceived threat and how to build their confidence.  Short men may be much less 
responsive when a stranger is towering over them than when both are seated.  
Younger men may avoid a newcomer if they think that he/she is trying to invade 
their research territory.  It's worth while to take the time to learn the rules of the 
game and play them as well as the men do.   
 
 Some young women get frustrated at this point, wanting to tell the "old-
boys" that the way the system works is stupid, that "playing the game" is stupid 
and that it has nothing to do with science.  Maybe so, but if one doesn't play by 
the rules, one is eventually told to get off the field!  The only way the rules can be 
changed is to achieve a critical mass of players who want to change the rules.  
When a sufficient number of scientists learn the rules and help others of like mind 
to learn the rules, such a critical mass may be achieved.  
 
 Taking charge of your advancement means applying the rules to your 
advantage, and to the advantage of the institutions you represent.  Having many 
contacts and collaborators across the country establishes credibility and prestige, 
even if your contribution is just  a minor  technique to which only you have 
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access.  Knowing the duties of your rank should not prevent you from performing 
at a higher level.  Giving talks which can be documented on your resume, 
nominating yourself as the editor or field representative of your professional 
society, representing your department at national meetings all serve to make a 
desire for advancement more visible. 
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Steps to Achieving Career Goals 
   
 To know what to strive for in a career, it is useful to know the definitions 
which managers and academic committees use as promotion guidelines.  For 
academia, change the word "scientist" to "professor". 
 

• Research assistant:  Entry level for Bachelor's (or Master's) degree.  
Accomplishes assigned tasks with supervision. Follows instruction on 
limited topics. 

 
• Assistant scientist: Initiates projects, with some screening from above.  

Carries a sequence of tasks to completion using standard techniques. 
Relatively little supervision needed, and may be assisted by a few 
technicians.  Displays limited judgement.  Presents his work at meetings.  
Works well with others.  Occasionally assigned leadership role and tasks 
at a higher level.  In some areas of industry, someone at this level is called 
a "member of the technical staff". 

 
• Associate scientist: Is the principal investigator on projects, follows them 

to completion, making modifications which change the direction of the 
project when necessary. No supervision needed, but supervisory advice 
and approval given on project initiation.  May supervise or coordinate work 
of a few others.  Performs leadership role.  Presents group results at 
meetings.  Occasionally represents the department in minor functions. 

 
• Scientist: Is principal investigator on major programs with supervisory 

approval. Plans and guides programs to completion with independent 
judgement and adaption and modification of standard techniques.  
Designs new approaches to problems.  May supervise work of others and 
perform leadership/management role.  May be responsible for group 
effort.  May present invited talks describing long-term efforts at national 
meetings.  Known by peers internationally.  Represents the interests of the 
department regularly. 

 
• Senior Scientist: Plans and develops programs on problems that may 

effect major company/university directions.  May perform a role in 
leadership/management supervising principal investigators on major 
projects, or directing research programs of considerable scope and 
complexity. Supervision received is usually administrative; assignments 
given have broad general objectives and limits.  Responsible for 
laboratory/department direction.  May present invited talks describing 
long-term department efforts at national meetings.  Respected by peers 
internationally.  Helps to determine company/university policy. 
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Avoid Sidelining 
 

The later sections of this guide attempt to describe traditional "rules of the 
game" for advancing as far as you want to go up well-defined professional 
ladders in academia or industry.  Whether you choose to stop soon or to climb 
the full distance, we hope that any limitations to your professional progress will 
be made by choice, with an understanding of the tradeoffs involved, rather than 
by ignorance of the rules. 
 
 In general, the less the fellows at the office know of a woman's family life 
or are reminded of her family life, the more likely they will treat her as an equal 
who deserves to compete with them for ideas or resources.  A man would be 
embarrassed to admit that the colleague who trounced him over the ARL 
Contract grows roses and makes flower arrangements as a hobby.  On the other 
hand, losing occasionally would be acceptable to him if his only image of his 
colleague was of an enigma, a hard-working person with innovative ideas and 
the energy to enact them. 
 

"I try not to mix my home and work environments. Family matters are not 
allowed to affect the quality of my work.  Although personal contacts are 
sometimes very effective, I find this detachment helps to preserve the 
professional environment in which we work." 

 
 The effort involved in finding a new job should not be allowed to deter a 
person from moving or changing directions if it appears after 3-4 years that one is 
not making progress toward set goals.  If a scientist feels the need to get "back 
on track" or that "life is passing by," he or she has been sidelined.  Either the 
person is not considered for promotion, or is not achieving career goals, or is 
expected to do dull tasks in perpetuity with only minor adjustments to new 
technological advances.  Unless one does something very innovative, i.e. 
changes jobs or wins a national research prize, it is probably impossible to break 
out of this condition.  The key is flexibility.  If the position goes sour, one should 
not blame the department or oneself, one should just move.  This experience will 
help in choosing more wisely the next time. The experience factor is one reason 
why internships and post-doctoral positions are so valuable.  All institutions are 
different.   Try again. 
 
 Many companies do not even have a research track for promotions, as 
opposed to a management track, or they do not implement the research track 
beyond the lowest levels.  With the inclination, intelligence and energy for 
advancement, one should pursue a career only in a position where advancement 
is possible; i.e. in academia, in a small but promising new company, or in a 
research department not engulfed with young managers.   
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 To avoid sidelining, one needs to start on-track.  A private doesn't attend 
officer's school and will never become a general.  Technicians are rarely allowed 
to take on leadership tasks or responsibilities.  Research staff personnel are 
rarely considered for tenure-track positions in academic faculty, and are 
generally not considered to be faculty material.  It is a much tougher fight to try to 
change this perception than to trade up from a faculty position at a smaller school 
to a better school, assuming the publication record is exemplary.   Once one is 
on track, forward momentum is maintained by keeping a step ahead of the 
crowd, by publishing original work regularly, and by continually proposing new 
ideas.  In general, for a woman in the physical sciences this means 
outperforming her peers.  Professional career advancement is not similar to 
climbing a ladder, unless the ladder is on the side of a pyramid.  The higher one 
advances, the fewer are those competing at the new level.  Bosses assume their 
employees want to remain at the same level forever,...  unless one indicates to 
them that one is meant for greater things.  Those who dress a level higher than 
their rank, who perform their jobs with apparent ease and make suggestions to 
the boss that can promote his advancement—can't be held back.  They're on 
their way to the top! 
 
 

Women in Management 
 
 Two difficult problems which all managers dread are a) having to promote 
a woman over men and b) having to assign a woman to supervise men.  
Promotion is a very tricky subject.  Often a person who is passed over (by 
anyone) for promotion will feel underappreciated and may a) apply elsewhere for 
a job, b) decline nasty work assignments, c) decrease productivity.  Any new 
manager must know how to handle people, and to channel an employee's very 
personal reactions to praise or to perceived rejection.  More than 70% of a 
manager's time may be spent on personnel problems, allocating office space, 
reviewing performance documents, solving conflicts, guiding novices, refusing 
budget requests and promoting healthy work relationships. 
 
 When a woman takes on a managerial role, she must use every verbal 
and visual tool at her disposal to make sure her professional image is sharp.  It 
must be clear-cut which jobs will be delegated to others, and which will not.  
Assignments must be well-defined and have clear deadlines.  The staff must 
know who is in charge, and what kind of presentation is required is support of a 
requested managerial action. 
 
 Women can make excellent managers, partially because they tend to be 
good observers and good listeners.   Sometimes a well placed word can make an 
indifferent employee into a productive ally.  If a resentful former peer says "I see 
you got the promotion," jealousy and embarrassment may be defused by a 
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neutral  response: "Yes, it's a nasty job but someone has to do it.  Say, I met 
your grant monitor Tuesday when I had to attend a meeting in D.C.  I have the 
impression that if you teamed up with Bob Smith on an experimental-theoretical 
comparison study, you might be able to double your request next year."    
 
 As in all professional interactions the key is mutual respect.  A manager is 
a facilitator, a referee, a diplomat.  If an employee tries to take over the boss's 
leadership role, the boss can assign him a small leadership function, and 
announce it to all.  ("I have asked Bob to form a committee to study the...")  If an 
employee often comes by for advice or sympathy he can be assigned to 
someone else (who could not be accused of mothering him).  A manager must 
maintain professional distance from a conflict but be willing to make hard 
decisions and stand by them.   
 
 Also, a manager must be willing to know when to appear and when to 
disappear.  One woman manager who often gave briefings to the Air Force was 
bright enough to assign the briefings to energetic male staff members whenever 
a particular woman-hating general was to be briefed.  Her boss only noticed that 
she did her job well. 
 
 

Long-Term Goals for a Scientist 
 

 At the end of a long productive career a scientist should hope to have 
opened the window to scientific knowledge a crack further, to leave the world a 
little brighter for the effort.  There would be many memories of the development 
of bright ideas and how they influenced the thinking of the personalities who 
inhabit the halls of science.  One would recall promoting the blossoming of 
youthful minds and their delight in uncovering the secrets of the known, and 
pondering the  mysteries of the unknown.    A few other medals scientists strive 
for, which tell them that their contributions have made a difference:  

 
• 100+ publications, basic contributions to the advancement of science 
• many former Ph.D. students who absorbed a broad approach to science  
• title: Research Scientist, or Professor 
• election as a fellow or senior member of national professional societies 
• election as a fellow of the National Academy of Science 
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