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Today’s Sessions

! Memory
! ACT-R as Software
! Teaching ACT-R
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Teaching ACT-R

! We are far ahead of where we were 10 years ago.
– branching out from the CMU home base

! Common threads
– tutorial units + Dan’s code/help are a great success
– textbook situation is ok but not ideal
– difficult to split instruction among cognitive modeling vs.

ACT-R as a theory vs.  ACT-R in code
– challenge of students with different backgrounds
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“(The students) model until they have a fit.”
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Architecture as Software

! The ACT-R software has come a *long* way.

! Frank:
– having a test suite to validate the architecture,

and doing this for every change
– we don’t have libraries! -- more on this soon

! Coty:  Explanation of ACT-R can be difficult.
– describing a single component of ACT-R isn’t bad,

but describing the unified theory is very hard
– mini-theories and mini-mechanisms?
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Memory

! Not much has changed in 10 years, but there’s still a 
ways to go.

! Tony:  Associative learning is critical.
– and so is context

! Bill:  We can learn from Soar.
– understanding (ACT-R) vs. functionality (Soar)

! Jerry:  Language is critical.
– great to see a major player applied to comprehension
– (interesting nugget: Levenshtein for visual similarity)
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The Holy Grail?

! What is the “ideal” ACT-R we’re working toward?
– can model many, many tasks we’re interested in

• both laboratory & complex/applied tasks
• at the grain size we’re interested in
• with the behavioral measures we’re interested in

! How much work is there still to do?
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! My contention...
– We’re done.
– Or at least close enough.
– Sort of.
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ACTsymptote #1
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Ideal for 
Understanding
Basic Cognitive 

Phenomena

Closeness 
to Ideal

HAM (1973)

ACTE (1976)

ACT* (1983)
“We call it ACT* to reflect the 
belief that it is the final major 
reformulation within the ACT 
framework.” (Anderson, 1983)
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ACTsymptote #2
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Ideal for 
Building 

Intelligent 
Tutors

Closeness 
to Ideal

GRAPES (1984)

ACT-R 2.0 (1993)

PUPS (1989)
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ACTsymptote #3
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Ideal for 
Modeling
Complex

Tasks

Closeness 
to Ideal

pre-ACT-R

2.0 (1993)

3.0 (1995)
4.0 (1998)

5.0 (2004)
6.0 (2007)
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A Different Graph

! Task models developed in ACT-R
! (or,  Domain coverage of ACT-R models)
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2007
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ACT-R
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Thought

! This is terrific!
! Sort of.

! It reminds me of...
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models

cognitive modeling

modeled fMRI data of Borst et al.

Gunzelmann et al. fatigue

Gray’s microstrategies

PGSS

+ Tony
+ Jerry
+ Coty
+ Niels
+ ... 
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models

ACT-R a model of

models
models



Dario Salvucci, Drexel University.  ACT-R PGSS 2011. 17

You Can’t Play 20 Models
with Nature and Win, Either
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Unified Models of Behavior

! How do we achieve unified *models* of behavior?
! One answer: model libraries

– What are “model libraries” in ACT-R?
– Models —!but they have to be *re-usable* models
– validated explicitly for central empirical data sets
– eventually, validated implicitly in their use for modeling 

other empirical data sets
• just as ACT-R itself is validated implicitly via ACT-R

modeling work
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Cognitive Supermodels

! Consider a single cognitive model with...
– a single (initial) set of declarative chunks
– a single (initial) set of production rules
– with (initially) fixed parameter settings
– on a fixed cognitive architecture

! ... and try to account for behavior across a range of 
diverse domains

! Basically, a model of a person (from a target population) 
walking into an experiment
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Cognitive Supermodels

! One model —!just change the task / experiment...
(including the task instructions)
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Summary
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Task                R       Err     Pts
-----------------------------------------
Paired RT           >.99    0.11    8
Paired Correct      0.97    0.08    8
Tracking Error      0.97    0.10    24
Tracking RT         0.69    0.09    24
Equation Gazes      0.93    0.30    3
Equation GazeDur    >.99    0.16    3
Menu RT             0.90    0.57    27
Menu FirstFix       0.96    0.09    27
DualChoice1 RT      0.93    0.12    16
DualChoice2 RT      0.77    0.20    10
Driving-Dialing RT  0.99    0.10    8
Driving-Dialing LD  0.96    0.09    5
Driving-Dialing LV  >.99    0.07    5
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ACTsymptote #4
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Ideal for 
Unified Models

of Cognition

Closeness 
to Ideal

5.0 (2004)

6.0 (2007)

6.0 + model libraries?
cognitive supermodels?



Dario Salvucci, Drexel University.  ACT-R PGSS 2011.

Other Possible ACTsymptotes

! Neural phenomena
– fMRI work
– some neural modeling (with LEABRA)

! Developmental learning
– Trafton et al., Lebiere

! Team/social interaction
– Matessa

! Tools for interface evaluation
– CogTool, Distract-R, etc.
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models

ACT-R a model of

models
models

models

cognitive modeling

modeled fMRI data of Borst et al.

Gunzelmann et al. fatigue

Gray’s microstrategies

PGSS


