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ABSTRACT: Inefficiencies in the administration of research cause immeasurable delays, increased costs and missed 
opportunities. The authors can call upon decades of experience with research in government, defense contractor and 
academic settings to support this assertion. They are intimately informed as to the academic training process that 
produces research managers who are well versed in their science, but woefully weak in management skills. While 
many of these impediments to optimization may be wedded to intractable human frailties, the authors assert that 
improvements are not only possible, but mandatory. Drawing from extensive experience with research professionals, 
they first lay out the manifold ways in which otherwise brilliant researchers are almost universally un-tutored in 
administrative functions, collegial organization, legal imperatives and financial management. They adduce examples 
to show how the lack of elementary understanding of these areas did, and will in the future, prove to be disruptive, 
constraining or fatal to research. The authors then lay out, with specificity, their outline of a course designed to 
address their understanding of the most important needs in this area. They recount their discussions with government, 
industry and academic leaders concerning the need for, comprehensiveness of and proper method of presentation of 
the course developed. The outline is then presented and each section justified as to its need, applicability, and 
pedagogical goals. The overall goal of the course is to give researchers and graduate degree candidates an 
understanding of the range of sources of research support, the nature of award process, and the effective management 
of research, all in order to prepare them to rapidly master the proposal process, organizational techniques, 
management requirements and the administration of research in a government, academic or contractor environment. 
The authors close with their current plans for implementation and an overview of their continuing research into this 
area of great need. 
 
1. Introduction 
 
As the current vernacular has it, “...not knowing what 
you don’t know can kill you.”  Yet with the explosion 

of the IT revolution, there is too much to know and too 
much to master.  A high premium is paid for those who 
can concentrate and focus with great specificity and 
disregard all that is ancillary to their goal.  One area of 
the most intense focus is that of the candidates for a 



doctoral degree, especially those in the hard sciences, 
including computer science.   
 
This nation is pre-eminent in higher education (Davis, 
2008) and continues to produce excellent products 
from the best schools.  Working with these products 
over the years, the authors have seen some issues arise 
time and time again that seem to suggest that the 
system itself if failing to prepare them for the 
workforce for which they are intended, largely 
academia or corporate research.  Some, of course 
master their environment, rapidly making up for any 
systemic shortcomings in their education.  USC’s 
President Steven Sample is an outstanding example of 
success in academia.  America’s “accidental 
entrepreneur,” Gordon Moore, comes to mind in the 
corporate context [2].  The venerable Fred Brooks 
seemed to master both areas, academia at the 
University of North Carolina and the corporate world 
at IBM [3].  Their PhDs came from: Illinois, Caltech 
and Harvard, respectively.  Others fare less well.   
 
The authors’ experience is in academic research, so 
that is where this paper will concentrate.  There, many 
with impeccable credentials, academically, have found 
they are ill-prepared to meet their challenges.  Some of 
this is, perhaps, unavoidable.  We all know individuals 
with personality weaknesses that sabotage their own 
success. However there are many more who not only 
could have excelled, but who should have excelled, had 
they but been given the correct framework in the 
beginning.  This paper examines what those failings 
are, how those failings cause failures, how they may be 
investigated and what might be done to ameliorate the 
pain and mitigate the damage flowing from too narrow 
a focus in the graduate schools of America. 
 
 
2. Observations 
 
The first task is to catalog some of the failures that 
have been observed in the combined seven decades the 
authors have in the technical community.  All of these 
are from personally observed behaviors and results; 
none will be so detailed in their recounting so as to 
allow the reader to identify any of the participants or 
the institutions.  While this diverges from the classic 
scientific method, it is not the intent if the authors to 
unduly embarrass any of their colleagues or 
institutions.  
 
Further, the authors proceed on the assumption, fully 
grounded on the experience related above, that the 
reader will not only recognize the failures, but will be 
incited to recall even more egregious situations and 
more catastrophic results. 

 
2.1. Accounting 
 
While the technically-trained PhD is manifestly a 
master of mathematics, they get precious little 
experience to the approaches of the accountants.  
Usually their parents handled the more esoteric issues 
of finance in the family home, their dissertation advisor 
took care of making sure the books were straight for 
the grad students and the most complex financial issue 
facing the student was making sure they had enough 
money in the bank to pay rent at the end of the month.   
 
Then they hit the university accounting system where 
there are multiple cash streams into and out of a myriad 
of accounts, most cleverly denominated with ten to 
fifteen digit numbers and all carefully controlled, but 
not necessarily altruistically monitored on the behalf of 
the grad student.  While his doctoral brethren in 
industry may have finance and accounting people 
assigned to them to assist them, academia is typically 
very penurious when it comes to accounting assistance 
and advice.   
 
In each and every university setting with which the 
authors are familiar, there have been very unsettling  
“surprises” that have negatively impacted on-going 
research.  One example of that is a common one of the 
account ostensibly showing a nice balance, only to find 
that some activity needs to be curtailed or some staff 
needs to be laid off because the funds remaining were 
somehow committed without notice to the reader of the 
accounting sheet or some cost was not reflected until 
later.  One favorite is to spend an account into oblivion 
and then discover that some significant amount of 
travel was requested, approved, taken and costs 
claimed, but those costs, after twining through the 
labyrinthine accounting systems, did not clear until the 
account was “zeroed out.”   
 
The obverse of this calamity is the end of a contract or 
agreement with unspent funds that must be returned or 
the end of a fiscal year that requires unspent money be 
“swept.”   
 
Both of these unpleasantnesses will frequently result in 
yet another unpleasantness, talking to a Dean or 
Department Chair about why they had to dig into the 
endowment or the department’s reserve to cover this 
gaffe.  
 
2.2. Funding 
 
Woe betide the young researcher who feels they will 
automatically receive the funding they need, arriving as 
if by magic, just like it did when they were a graduate 



student and their advisor seemed to have infinitely 
deep pockets.  None of the students who were 
interviewed suggested they were taken into their 
advisor’s confidence in funding matters.  Only one 
student in the authors’ experience took a assertive 
interest in funding matters.  
 
Esoteric and prosaic matters such as concepts of 
research planning, scoping the effort, elements of the 
budget: personnel, benefits, travel, supplies, 
equipment, consultants, sub-contracts, indirect costs, 
cost-sharing, and other funding line items are all lost 
on most new researchers. 
 
And yet, they can be as destructive of a research effort 
as would be a major accident that destroyed results and 
equipment.  Travel is often under-funded and over 
spent.  Some universities have disrupted research 
schedules by imposing pro-forma requirements for 
supplies and equipment, even though the researcher did 
not request or expect such charges against “their” 
money.   
 
One of the research projects reviewed was terribly 
underfunded when the researcher received a no-cost 
equipment grant, but did not ask for funds to cover 
operating costs.  This happened due to a fundamental 
misunderstanding of organizational accounting: while 
it seemed to the researcher that the university had 
plenty of power and operators to maintain the system, 
the university thought the researcher should have made 
arrangement to pay for the extra staff they thought they 
needed.  This ranks right up there with the fact most 
universalities do not provide personal computers to 
research staff but most government funders think all 
that overhead they are paying should go for such 
purchases.  There are many researchers who have 
wound up paying for such misunderstandings out of 
their own pockets.   
 
2.3. Estimating the effort 
 
There is an entire discipline in business that covers 
estimating the costs of proposed activities.  Yet the 
young researcher has very little experience with this 
topic.   
 
This can be the death knell of a project.  Especially 
with carefully audited government procedure designed 
to make sure the money being spent for certain 
research goes to that research, under-estimating has left 
many a researcher in a very embarrassing position and 
over-estimating can lose a proposal or antagonize a 
potential funder.   
 
 

2.4. Sources of funding 
 
The funding and its logistics is one thing, but the 
primary thing is finding it in the first place.  Again, 
most graduate students worked for senior professors 
who had long-standing relationships with reliable 
funders or who hid their funding travails from their 
students, from whom they wanted absolute focus on 
“Quals,” research, defenses and graduation.  Most have 
no idea how to even identify potential funders.   
 
Without knowing where to look, the new researcher is 
both frustrated by lack of funding and befuddled by the 
plethora of agencies and solicitations.  Most have never 
heard of the Commerce Business Daily (CBD), do not 
know how to work the funding program managers at 
conferences, how to make themselves attractive for 
collaboration, or what use can be made of consultants. 
 
2.5. Management of teams and collaborations 
 
Many of the neophyte researchers seem to have a 
romantic notion of their laboring long hours, alone in 
the laboratory or in front of the computer monitor and 
finally making the dramatic breakthrough that wins 
them the Nobel Prize or makes them the next Gordon 
Moore.  However, more experienced researchers know 
it is a large team that makes the dramatic advances, it is 
a collaboration that wins the big awards, and it is a 
group effort that separates the successful researcher 
from the technician. Those senior personnel are 
familiar with the history and justification of multi-
institution research. 
 
They also know about scoping the effort, can tell 
stories about failures to do a good job analyzing 
proposal strengths, have seen the havoc caused by the 
poor coordination of costs, can recount tales of 
bitterness when sharing of credit was not handled with 
sensitivity, have seen management fail, witnessed 
indirect cost distribution impoverish the unwary, been 
victims of extreme personality factors, and have found 
a way to keep an objective view 
 
2.6. Understanding the audience and writing 

proposals 
 
Proposal writing, in the mind of many, is the locus of 
the activity of wining a project.  Much more than that 
is required.  It all involves communications, 
communications of virtually every kind.  Knowing and 
being known in the community requires 
communicating.  Communications requires, above all 
else, knowing the audience.  The majority of young 
researchers meet prospective funder, employers and 
collaborators without ever having researched the 



person to whom they will be speaking.  This is an 
intolerable oversight that has and will bear poor fruit 
for the unprepared.   
 
Poor research of the intended audience also catches 
unaware, the proposer who does not try to fathom out 
unstated goals and hidden agendas.  More experienced 
personnel can read a solicitation and pick up the scent 
of one that is written for a favored recipient. Spending 
time on those proposals is both frustrating and 
wasteful. 
 
When the time does come to write a proposal, one of 
the problems is that the typical researcher has 
assiduously eschewed all training in writing.  One 
favorite tale is that of a well-known senior researcher 
who graduated from a top-ten university and says he 
remembers ruefully the glee he felt when he tested out 
of his English composition class as a freshman.  His 
thought, “I’ll never have to write a paper again.”  Now 
that is his main activity: writing reviews, papers, 
proposals, technical reports, contract summaries, and 
communications to the community.   
 
Not that he would have been much better served had he 
taken the courses.  Most college courses focus on 
fiction and few of them train for advocacy writing or 
technical documentation. 
 
2.7. Maintaining good sponsor relations 
 
Once a sponsor is found, the novice researcher has 
little experience in cultivating a lasting relationship.  
The advisor took care of that and probably jealously 
guarded his favorite funding sources.   
 
Senior people have gained the experience in the 
differing stances of foundations and sponsor 
representatives, the rules and traditions of relationship, 
emails, phone-cons, visits to the sponsor, reports, 
budget information, site visits, and handling toxic 
relations. 
 
2.8. Rules of government relations 
 
More complex still are the rigid requirements imposed 
by Department, University and Government on 
relationships between the researcher and the 
government.  Frequently these, often unwritten, rules 
are only discovered during heated diatribes by senior 
personnel who have found some infraction of the 
byzantine rules. 
 
There are entire minefields of issues with the 
constitutional foundation of government supported 
research, the range of government entities, the ethics of 

a professional relationship, the vagaries of sponsor-
researcher-congressional relations, participation in 
various types of professional association activities, and 
ethical considerations of working with a congressional 
delegation. 
 
2.9. Ethics of research 
 
Also under the proverbial “radar screen” of newly 
graduated PhDs are the many layers of ethics involved.  
Like most human beings, they see themselves as nice 
enough people, not intending any harm, so how can 
they “… go awry”.   
 
No one has taken the time to introduce them to the 
intricacies of human subject research, IRB’s, 
controlling regulations, certifications required, personal 
responsibility, defense research on campuses not 
inclined to military presence, research that involves 
classified material, and security clearances.  One dean 
recently remarked that she was amazed at how many 
young technical graduates were coming to her and 
saying, “You never told us that our wild college days 
might preclude our getting a good job with the 
government or with a defense contractor.  Everybody 
was doing it!” 
 
2.10. International students and employees 
  
A rather new phenomenon is the abundance of foreign 
graduate students and young researchers.  These are a 
significant adjunct to research in the U.S.  There is, 
unfortunately, a down-side.  The administrative burden 
and the personal hardships are great. [4]  
 
Graduate training in the sciences does not prepare one 
for the problematic confrontations over basic 
immigration law, H1b and other visas, INS, and 
recruiting overseas. Further, senior researchers know 
that they must be sensitive to avoiding trouble and to 
export controls.  Ignorance of ITAR and constructive 
export rules can land researchers and their universities 
in big trouble. 
 
2.11. Intellectual property law 
 
One of the first documents a new research employee 
signs is an agreement to share or convey any 
intellectual property rights to the university employer.  
Many do this without thinking through the 
consequences of that acceptance.   
 
Young researchers do not have any formal training into 
the foundations of Intellectual Property (IP} law, 
impact of IP issues, basic procedures to follow, 
university ownership of researchers IP, whether to sign 



proffered NDAs during visits to vendors, and licensing 
issues. 
 
Two of the most meaningful historical anecdotes here 
are VisiCalc and SUN.  One can hardly imagine the 
inconceivable size of the value lost because the 
originators of VisiCalc did not or could not protect 
their innovation.  Most technical people do not fully 
understand the differences in patents and copyrights, 
let alone know how to apply them.   
 
With SUN, the university was the loser.  The 
developers of SUN (originally Stanford University 
Network) took their idea of making servers for the 
upcoming network boom to their university and asked 
about the university’s licensing rights.  The university 
reputedly demurred, thinking it not worth pursuing.  
That must have cost them in the billions of lost 
revenue.   
 
2.12. Issues of corporate and non-profits 

sponsorship 
 
There are special issues attached to each kind of 
sponsorship.  There area also university rules that may 
land the researchers in trouble with their 
administration.  Just like with the government, the 
university almost invariably has a rule against 
approaches by any random faculty or staff member 
approaching a major funder without permission. 
 
With companies, there are worrisome issues with 
corporate attitudes toward university research, various 
entrées to corporations, equipment donations, IP issues, 
CREDAs, recruiting issues, consultant agreements, 
using alumni, internships endowments, industrial 
associates, and recruiting visits, visiting professors 
from industry.  
 
With the non-profit organizations, a researcher would 
be well advised to be familiar with the types of 
foundations, understanding foundations’ goals, 
communicating with foundation officers, university 
clearance to solicit, and coordinating with the 
development office. 
 
2.13. Administration, management and contracts for 

the researcher 
 
Our colleagues over in the business schools spend two 
to three years getting degrees to introduce them to 
administration and management.  Most researchers do 
not have such time to invest, and yet they must hire and 
fire, keep books, organize communications, monitor 
progress, establish goal, and evaluate personnel.   
 

A smattering of instruction in types of funding 
vehicles, relations with university contracts office, 
receipt of funding, record keeping and reporting, 
managing cash-flow, working with Sponsor program 
manager, preparing for sponsor visits, and giving 
sponsorship credit would pay large dividends in more 
time and resources to do the research desire.   
 
Otherwise prosaic subjects like preparing for 
extensions, renewals, delivery orders, government 
evaluation systems, option years, utilization of budget, 
modifications, allowing time for final reports, law of 
stop-work orders, and personnel reassignments could 
produce more good research than another course in 
graduate level programming. 
 
 
3. Research 
 
Most of the information above has obviously been 
anecdotal. However, the authors have begun to collect 
data on issues raised.  Having discussed these issues 
with dozens of reseaerchers at all career levels, they 
have garnered enough grasp of the underlying issues to 
construct a web site to collect more data on the issues. 
 
This web site is in a short format to encourage people 
to participate without external drivers, either 
organizations coercion or monetary reward.  It seeks to 
plumb the depth of feeling that has been informally 
amassed.   
 
All of the researchers to whom the team members have 
spoken have enthusiastically supported the postulate 
that technical PhDs are poorly prepared to conceive, 
organize, administer and benefit from research 
experiences.  They say their own training led to many 
missteps and many avoidable losses.  Some were 
fortunate enough to find good mentors, but many had 
to learn by failure, the most painful way, no matter 
how effective 
 
They further agreed that some formal training would be 
good for the community and they recounted tale after 
tale of lost research opportunities, not because of 
technical short-comings, but because of administrative 
ignorance on the part of young colleagues or even 
senior people who were slow to learn the rules of 
successful research. 
 
One of the most common statements heard was, “If you 
develop a course that responds to this problem, I will 
make all of my advisees take it.  However, I want to 
take it first.    
 
3.1. The instrument 



 
The design of the instrument was a simple one-page 
questionnaire written in PHP.  It can be, and has been, 
administered as a written document, but it is meant to 
be taken on line.  The questions relate to three basic 
areas: 
Background of the subject 

1. Universities and degrees 
2. Time in the field 
3. Current position 
4. Current location 

Familiarity with germane subject areas 
1. Accounting/finance 
2. Funding sources 
3. Proposal generation 
4. Team management  
5. Sponsor relations 
6. Ethics 
7. Immigration Law 
8. IP Law 
9. Development policies 

And  
Problem areas 

1. Loss of proposal 

2. Loss of research 
3. Trouble with University administration 

 
There was a consideration about asking “Would you 
have taken a course on these topics?” or “Would you 
take one now?”, but it was felt that the time was not 
ripe for such and issue. 
 
3.2. Preliminary Results 
 
The site has not been up until this year and there has 
been no attempt to attract attention to it, but some 
preliminary results are coming in.  They don’t show 
any interesting trends at a significant level, e.g. they 
don’t seem to vary much by school or region.  That 
may be because of the small number at this time. 
  
The site’s current location can be found at the URL:  
http://www.isi.edu/~ddavis/RscCrse/quest2.html  The 
reader is invited to respond.  A short PHP program has 
been written to prevent repetitive inputs form the same 
Internet address.  
 

 

Table 1 Very Preliminary Questionnaire Results 
(Largely colleagues and Friends) 

 
Question Options/Values (May not add up to total.)  

University you got highest degree? Various      
Which degrees do you hold? None/0 AA/1 BS- BA/14 MS/16 PhD/23 Other Dr/2 
What broad area is your discipline Comp Sci/18 Engr/20 PhysSci/6 A&S/8 Educ/2 Other/2 
Years you have been in this field? 0-5/12 6-10/17 11-15/10 16-20/8 21-30/6 31+/3 
Closely describe your current position Tech/6 Prgmr/23 Engr/10 GrpLdr/8 Admin/6 Other/3 
Area of the country in which you work? NorthEast/2 South/3 Midwest/10 RkyMtns/1 Pacific/38 Other/2 
Answer the following with  regard to your  status upon graduation?    
How much training did you have in 
accounting/finance 

None/42 Few Hrs/6 1 Crse/0 2 Crses/2 Degree/1 Other/5 

What was your initial familiarity with 
funding sources? 

None/34 1-2/ 4 ~5/ 2 ~10/ 1 >20/0 DNA/12 

How much experience did you have in 
proposal generation? 

None/37 One/ 5 Two/ 2 Three/2  >Three/0 DNA/8 

How many years did you have in team 
management? 

None/52 One/1 Three/2 Ten/1 Twenty/0 >Twenty/0 

How familiar were you with sponsor 
relations? 

Not/49 Little/ 3 Some/ 3 Medium/ 0 Very/ 0  Totally/ 0 

Did you have a course in research 
ethics; Semester hrs? 

No/ 39 1 Hour/5 2 Hours/ 0 3 Hours/ 1 > 3 Hrs DNA/8 

Were you familiar with immigration 
Law? 

No/ 40 Little/ 3 Some/ 3 Medium/ 0 Very/ 8  Totally/ 0 

Were you familiar with IP Law? No/ 39 Little/ 8 Some/ 3 Medium/ 3 Very/ 1  Totally/ 0 
How concerned were you with 
development policies? 

No / 56 Little/ 0 Some/ 0 Medium/ 0 Very/ 0  Totally/ 0 

How many proposals do you feel lack 
of training cost you? 

None / 11 One / 23 Two /12 Three / 1 Four / 2 DNA / 10 

How many existing projects do you 
feel lack of training cost you? 

None / 28 One / 12 Two / 0 Three / 1 Four / 2 DNA / 10 

How many times have you had trouble 
with University administration? 

None / 29 One / 9 Two / 3 Three Four +/ DNA / 12 

 

http://www.isi.edu/%7Eddavis/RscCrse/quest2.html


 
 
 
 
4. The Course as Currently Conceived 
 
This set of interactions and data from the community 
has caused the contemplation of what a course would 
look like to respond to theses needs. Further, thought 
was put in on what type of instructor could teach it. 
 
The first item that became apparent was that the course 
would be significantly more effective if it were taught 
by a team of professionals, coming from each area of 
expertise.  
 
One of the objections to that approach was that those 
professionals seem so obsessed with their own 
discipline that they might not give a balanced view of 
the total scope of a researcher’s purview.  This 
challenge was met with the observation that, should the 
researchers run afoul of any of these professional 
disciplines, they would be faced with the same 
obsessive zeal, so should be exposed to it in a less 
threatening environment.   
 
4.1. Course design 
 
The issue at hand is how to provide a graduate-level 
understanding of germane issues to reduce the waste in 
research resources.  It had to be a quick survey, as 
obviously all of the topics could comprise an entire 
course and, truly, an entire graduate program devoted 
to them alone.   
 
It was designed to be more of a identification of issues 
course than a resolution of all possible problems, 
comprehensive training cycle.  This is particularly true 
because the authors; experience, which covers about 
eight universities, is that, while the problems are 
reasonable common, the local treatment can vary 
greatly from Scholl to school. 
 
4.2. Instructor characteristics 
 
The authors have about a decade of combined college 
classroom instruction experience, enough so they are 
sensitive to the need to have the correct instructor for 
such a course.  They propound the following would be 
desirable: 

 Experience in wide variety of research formats 

 Strong ego 
 Engaging personality 
 High tolerance for defiance 
 Multi-cultural sensitivity 

 
As they propose it be taught to technical personnel, 
they should also be technically competent in a field like 
the physical sciences or computer science.   
 
Team teaching is to be preferred.  Access to students 
for counseling and individual issue consideration is 
also considered to be a sine qua non of the paradigm 
instructor.   
 
4.3. Receptivity of academia 
 
While individual professors are uniformly wildly 
enthusiastic about this course, its lack of pedagogical 
sophistication has so far prevented its being offered.  
One of the employing universities (a major state 
university) of one of the authors did schedule the 
course, but he left to take a more advantageous position 
before it was offered.  Another school had a professor 
who taught a rather straightforward course in proposal 
writing, but it was directed at only one funder, NIH, 
and did not cover other topics.  That professor was 
unenthusiastic about altering or expanding her course. 
 
Another issue is that of credit.  While the course may 
be vital, the question is raised: “Which Department 
would give credit for such a course?”  Universities 
have such a wide range of organizations now that it 
would be hard to anticipate where it might best be 
offered. 
 
The summation of these efforts has not been good, 
hence the research effort to try to quantify the impact 
and extent of the problems caused by the lack of 
training. 
 
4.4. The course as it now stands 
 
The following two pages contain images of the course 
as it now stands.  Detailed lesson plans for each class 
session have also be prepared.  If a course of this 
nature is offered, results and impacts will be measured 
as best as possible. 
 

 
 



 
 



 
 



5. Conclusions 
 
The data amassed and reported above supports the 
thesis that much of this nation’s research assets are 
being needlessly wasted due to insufficient practical 
training of its technical PhDs.  The authors have 
presented their observations, their analysis, their data 
and a proposed solution.  This paper is not a plea for 
support or for an opportunity to teach the proposed 
course; it is a exposition to the simulation community 
of a problem that may be more destructive of research 
efficacy than even the authors think.  They solicit 
information and feedback in their attempt to quantify 
the issues, measure the impact, and scope the solution. 
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