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Let’s wrap up our 
Tuesday activity!



What we’re thinking about today

• How can we design studies with programmers to get 
information about their mental models?





Animating question: What mental model do experts build of 
programs they’re trying to understand?


How can we figure out what mental model the programmer 
has built of a program?  What could give us insights into how 
it’s structured?



Psych 101: Priming



Example

• Participants given a ‘test of language ability,’ a 
sentence scramble test

• Three conditions, included words related to 

politeness, neutral words, or words related to 
rudeness



• Be somewhat wary of ‘social priming’ or ‘automatic 
behavior priming’ results!  Many turn out not to replicate


•  (I chose the one on the prior slide specifically because 
it has been replicated.  And because I think it’s cool.)


• But we’re mostly interested here in positive and negative 
priming, which is about when priming affects the speed of 
processing.



Expose person to a 
stimulus, which will affect 
response to subsequent 
stimulus, without their 
conscious guidance or 

intent 

Positive:

First stimulus increases 

the speed of response to 
second stimulus

Negative

First stimulus decreases 

the speed of response to 
second stimulus.  Reaction 

slower than unprimed.

Stimuli that are closely related in an 
individual’s own mind typically 
produce positive priming.  For 
more info, take a look at the 

“spreading activation” literature.

Current theory is that the brain 
says ‘hey, ignore this category of 
thing,’ and overriding this earlier 
instruction makes it take longer.





Text 
Structure (TS)

• Basically, control flow

Plan 
Knowledge (PK)

• Basically, the hierarchical plans we discussed 
last class, with schemas as nodes





Ignore the lines drawn between these 
groups.  I have no idea why they presented 
the data this way.  We just want to look at 

the pairs of points and the relationship 
between each pair.





After being asked to understand 
realistic program



After being asked to modify 
realistic program





Reflection

• Did this paper influence your idea of what kinds of 
information you can get from studies of programmers?



Reflection

• Q: Do you believe a study like this actually tells us anything 
about the brain internals?





Systems

(for our purposes, parts of the brain)

• Multiple Demand (MD) system: typically recruited for 
math, logic, problem solving, executive function


• Language system: typically recruited for linguistic 
processing





Definitely getting recruited for CP, the Code Problem!  (purple) Hm, not getting especially recruited for 
CP (even with text-based Python)

Broken down by 
particular brain 

regions of interest

SR: sentence reading.  NR: non-words reading.  SP: sentence problem.  CP: code problem.



Sometimes you don’t have to invent something 
fancy—because others have done the hard work 

of developing measures!









Discussion: Programming, 
Programmers, and Experiments

• Humans and human-involved activities are messy!

• Does every project have to involve experiments, be reduced to something small that can be 

randomized or something easy to measure?

• No!


• So what’s the big deal about all these ways of studying programmers, programming?

• One more tool in our toolbox

• Gives us a way to make claims about:


• Usability

• Programmer behavior

• Programmer needs

• Programmer workload

• Programmer mental models


• …that doesn’t rely on reviewers thinking the same way we do

• A way to avoid some big mistakes, by doing a bit more work upfront


• Take a look back at PL history



The plan for next class week!

• Next class week, we’re taking a tour of PL + HCI!

• Instead of a standard lectures, we’ll have mini-presentations on research works

• …which means instead of a normal HW assignment, you’ll put together a            

4-minute mini-presentation on a research paper or project

• These will be very casual!  Low-stakes presentations.  Just give us a sense of 

what the work is doing and how.  :)

• You can pick any work that combines PL and HCI, but there’s a list of exciting 

papers available if you want some hints

• More details are in next week’s Assignment pdf

• Once you’ve picked a paper, please scan the schedule to make sure no one else 

has already claimed the paper!  Then sign yourself up for a slot so no else claims 
your paper first.  :)



Activity

• What are 3 things you wish you knew about programmers’ 
internal state?



Activity

• Pick one of your questions and brainstorm a study design 
that could help you answer it.


