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Announcements 
 Observations/challenges from the literature search 

assignment 
 You’ll have my feedback no later than Fri Feb/13 
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The “Ph.D.” perspective 

Loehle, “A guide to increased creativity in research – inspiration or perspiration?” 



A.J. Hart | 4 Dyer, Gregersen, and Christensen, The Innovator’s DNA 

The “MBA” perspective 

“Discovery” skills 

“Delivery” skills 
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Discovery vs. delivery skills? 
The practice of doing good research 

Evaluating good research 

Attributes of a good researcher 
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Three things 
 Write down 
 Three skills (one word each if possible) that you are good at 
 Three skills that you’d like to improve at 

 Make a copy 
 Submit one, keep one for yourself 
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Today’s topics 
 Defining hypotheses/questions 
 Time management 
 principles 
 tools 
 methods 
 

 

Related topics next week 
 Teamwork and collaboration 
 Delegation 
 Meetings 
 Managing “up”, i.e., working with your advisor 

diligence, hard work
creativity
communication/writing/presentation
identifying problems, asking questions
efficiency
focus

(2011 list – green ok, red improve) 
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The scientific method 
1. Define the topic area 
2. Gather information and assess resources 
3. Form a hypothesis (question/problem) 
4. Design and conduct experiments; collect data 
5. Analyze data 
6. Interpret data and draw conclusions 
7. Publish results  
8. (Iterate or extend) 
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The importance of a good hypothesis 

“a hypothesis is sometimes very fruitful without being correct” 
“the vast majority of hypotheses prove to be wrong” 

Beveridge, The Art of Scientific Investigation 
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Hypothesis vs. question 
 Hypothesis: 
 “a supposition or proposed explanation made on the basis of limited 

evidence as a starting point for further investigation” (OED) 
 Example: …(anyone?) 

 

 Question: 
 stating something that you want to find out by doing your research 
 Example: … (reformulating the example hypothesis) 

 
 

 Here, we will use the terms interchangeably, although the 
formulation is different 
 In your background report you will identify “questions” that 

have not been answered, while in your proposal you may pose 
more specific questions or a central hypothesis for your work. 
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What makes a “good” research questions? 
 Identified as a “gap” in knowledge based on your literature survey 
 Important to others in your field 
 Can be placed in Pasteur’s quadrant (last week) 

 
 Clearly expressed in a sentence 
 A specific outcome can be envisioned by an expert in your field 

 
 Accessible based on knowledge/skills/resources you have or plan 

to acquire (you don’t need to discuss these in the background 
report 
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Keep it simple 

 “…unverified assumptions should be kept down to the bare 
minimum and the hypothesis with the fewest assumptions is to be 
preferred.” (Occam’s Razor) 

 
 

Beveridge, The Art of Scientific Investigation 

William of Occam (1248-1347), English philosopher 
 “Entities must not be multiplies beyond what is necessary” 

http://en.wikipedia.org/wiki/William_of_Ockham 
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A few more thoughts about  
research methodology and planning 
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Break a big problem into smaller ones 
 http://www.youtube.com/watch?v=oZBzIJF6pNg  

http://www.youtube.com/watch?v=oZBzIJF6pNg�
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Always do control experiments 
 “Controls are needed to eliminate alternate explanations of 

experimental results” 
 
 Negative control – where the theory expects no phenomenon.  

Make sure there is no effect when there should be no effect, 
like giving a “placebo” to a group of test subjects for a new 
drug. 
 Positive control – to show that the conditions of the 

experiment can bring about a positive outcome, even if the 
hypothesis is incorrect.  For example, if you are testing a flu 
vaccine, expose a group of subjects to the flu to make sure the 
vaccine has a chance to work. 
 

http://en.wikipedia.org/wiki/Scientific_control  

http://en.wikipedia.org/wiki/Scientific_control�
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http://en.wikipedia.org/wiki/Vuvuzela 



A.J. Hart | 28 



A.J. Hart | 29 

Always be critical and be willing to reconsider 

 Examine your ideas critically before fixing your hypothesis 
 “it must be submitted to most careful scrutiny before being accepted even as 

a tentative hypothesis, for once an opinion has been formed it is even more 
difficult to think of alternatives.” 

 
 Be ready to modify (or even abandon) your hypothesis if it is shown 

to be inconsistent with the facts (results) 
 “…with as few regrets as possible.” 
 “The scientist who has a fertile mind and is rich in ideas does not find it so 

difficult to abandon one found to be unsatisfactory as does the man who has 
few.” 

 BUT be persistent: “There is a great difference between (a) stubborn 
adherence to an idea which is not tenable in face of contrary evidence, and 
(b) persevering with an hypothesis which is very difficult to demonstrate but 
against which there is no direct evidence.” 

Beveridge, The Art of Scientific Investigation 
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But, don’t be afraid of uncertainty 
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Have a flexible path in mind 

“and with this schema we have more space to see that problem C exists and may be more 
worthwhile than continuing to plod toward B” 

Alon, Molecular Cell 35, 2009. 
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http://www.youtube.com/watch?v=Fl4L4M8m4d0 
3,344,628 views as of Jan 2012 

What we don’t want 

http://www.youtube.com/watch?v=Fl4L4M8m4d0�
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How do you manage your time? 
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What are your most annoying tasks? 
 
 

What tasks would you like to manage better? 
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Who needs a personal productivity coach? 
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Why need a time management strategy? 
 We will always have more demands on our time; thus, we need 

to keep track of things at multiple levels 
 
 
 
 Bad time management = stress 

 
 
 
 Time management is an important life skill, way beyond 

research 
 
 
 Efficient doesn’t imply impolite; it’s very much the opposite. 
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Why it’s difficult to manage academic time 
 Lots of choices (academic “freedom”) 

 
 Lots of open-ended tasks (i.e., research) 

 
 Universities (especially big ones) are sometimes bureaucratic, 

e.g., some simple administrative actions involve several levels 
of communication/approval 
 
 We need to balance short-term and long-term interests, and 

we need “thinking time” which may not be urgent but is VERY 
important 
 
 We’re learning as we go… 
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Inspiration and resource 

http://www.cs.virginia.edu/~robins/Randy/ 
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“Most of the stress people experience comes from 
inappropriately managed commitments they make or 
accept. 
 
Even those who are not consciously stressed out will 
invariably experience greater relaxation, better focus, 
and increased productive energy when they learn more 
effectively to control the ‘open loops’ of their lives”   
 

-David Allen 
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How can we always be focused? 
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The extended will: 
 

 “…external tools and techniques that help the 
parts of ourselves that actually want to work” 
 
 

“You’ll be better equipped to undertake higher-focused 
thinking when the underlying tools and techniques [for 
“getting things done”] are part of your ongoing 
operational style” 

-David Allen 
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you goal 

other things to do 
distraction 
mess 
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Allen’s approach to managing actions 
1. Collect things that command your attention 
2. Process what they mean and decide what to do about them 
3. Organize the results (=actions you decided) 
4. Review (daily, weekly) 
5. DO 
 
 
1-4 are “horizontal” and 5 is “vertical” 
 
Start by listing all your projects/commitments, and related 

actions 
 
This is a continuous and iterative process! 
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Processing  
and organizing 
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“It’s a waste of time and energy to keep thinking about 
something that you make no progress on” 

-David Allen 
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How do I prioritize and prevent some things 
from slipping through the cracks? 
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The goalsheet 
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Always review short- and long-term plans 
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Always think horizontal and vertical 

Like a deep sea diver riding a jetski 
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The “80/20” rule 

 A very small number of things create a very large part of the 
total value in your work 
 [A very small number of experiments create the vast majority of results 

that will be in your thesis!] 
 

 So, how do I prioritize so I maximize the time spent on tasks 
that generate value? 
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The four quadrants [Pausch 28:20-31:00] 

Adapted from Covey’s “7 Habits” 

Important 

Not  
Important 

Urgent Not urgent 
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The four quadrants 

Adapted from Covey’s “7 Habits” 

Important 

Not  
Important 

Urgent Not urgent 

1 2 

3 4 

 But sometimes we need a little of #3/#4 
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How do I decide what to do? 
1. Context 
2. Time available 
3. Energy available 
4. Priority 
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“Remember, that time is money.   
 
He that can earn ten shillings a day by his labor, and goes abroad, or sits idle, one half 
of that day, though he spends but six pence during his diversion or idleness, ought not 
to reckon that the only expense; he has really spent, or rather thrown away, five 
shillings besides.” 
  

-Benjamin Franklin, 1748 

Allocating your time 



A.J. Hart | 57 

What is the value of your time? 
 
 

$$$ 
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How do I spend my time? 
[Pausch 56:30-59:15] 

 
 Monitor yourself in 15 

minute increments for up 
to 2 weeks 
 
 Update it during the day, 

not at the end 
 
 Has anyone done this? 
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Fred Brooks’ time clocks 
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 Am I considering the urgent-
important quadrant? 
 
 What doesn’t need to be done? 

 
 What can I do more efficiently? 

 
 What could I do more 

effectively with help? 
 
 How am I wasting others’ time? 

Review your journal and ask 
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Know when you’re good at what 
 Find your creative time (and place), and defend it!  This is a 

good time to do difficult experiments, write, or have important 
meetings. 
 
 Find your dead time and schedule mundane things then, like 

boring meetings or cleaning your lab bench! 
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Schedule your gap times 
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  Stay on the leading edge! 

A. Slocum 

Know when/where to stop 
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Eliminate simple things that waste time 
 Interruptions 

 
 Messy desk/lab 

 
 No calendar  missing appointments 

 
 Being unprepared/late for meetings 

 
 Being too tired thus unable to concentrate 

 

GET ORGANIZED! 
 Research [Pauch] says that these waste 2 hours a day! 
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Avoid interruptions (grrrrrrrr) 
 Say each interruption takes 7 minutes, and you need 5 minutes 

to recover (= full focus): 5 interruptions = 1h gone! 
 
 Reduce the frequency and length of interruptions, e.g., 
 Put ideas into bins for later 
 Make best use of phone and email 
 Don’t check email continuously 
 Ignore your mobile phone! 
 Busy status on chat 
 Limit web surfing… 

 

 On the contrary, if it’s really quick: 
 do it now but put yourself in a position to reduce the 

number of interruptions 
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 Keep it empty 
 Touch each email only once 
 Archive only what’s necessary 
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No backup = 
no excuse! 
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How does your environment 
encourage/discourage wasted time? 
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“Procrastination is the thief of time.”   
 

-Edward Young, 1742 
(6y before Ben Franklin) 

“Procrastination most often arises from a sense that 
there is too much to do, and hence no single aspect of 
the to-do worth doing. . . . Underneath this rather antic 
form of action-as-inaction is the much more unsettling 
question whether anything is worth doing at all.”   
 

-Mark Kingwell 

Last: procrastination 
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An internal struggle? 
“…the person who makes plans and the person who 
fails to carry them out are not really the same person: 
they’re different parts of what the game theorist 
Thomas Schelling called “the divided self.” Schelling 
proposes that we think of ourselves not as unified 
selves but as different beings, jostling, contending, and 
bargaining for control.” 

http://www.newyorker.com/arts/critics/books/2010/10/11/101011crbo_books_surowiecki#ixzz1Dbj
BVZVa 
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Consider the “cones of annoyance” 
…how soon before its deadline 
does a task start to bother you?  

The shape of the function 
changes if you know you’re going 

to procrastinate! 
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“Academics, who work for long periods in a self-
directed fashion, may be especially prone to putting 
things off.”   

-James Surowiecki, 2010 
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Battling procrastination 

 Set a deadline for yourself (and stick to it!) 
 Doing things just in time is much better than a last minute frenzy 

 
 Step out of your comfort zones 

 
 Identify why you aren’t enthusiastic about something 

 
 Don’t fear embarrassment or failure 

 
 Ask for help when you’re not sure what to do next 
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IMPORTANT: Be accountable 
 Set stretch goals (deadlines for yourself) and more realistic 

deadlines when others are depending on you 
 
 Never break a promise  if you won’t be finished on time, try 

to renegotiate the deadline ahead of time 
 
 Be open and clear about your priorities (e.g., “I can’t do X right 

away because I need to do Y”) 
 
 Don’t take on too many responsibilities: if you don’t have time 

to do it right, you don’t have time to do it wrong 
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Homework 
 Reading for lecture 5 (on ctools) 
 Rackham graduate student mentoring guide 

 
 Other references (in same folder) 
 Malmgren et al., “The role of mentorship in protégé performance” 
 Green and Bauer, “Supervisory mentoring by advisors: relationships with 

doctoral student potential, productivity, and commitment” 

 
 ? For group discussion in class, draft the questions that will guide 

your background report (you don’t need to submit these) 
 Bring 3 copies of 1 page with 
 Your research summary 
 The questions 
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