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_ A chunkis a ‘familiar pattern’, an item stored in long-term
Overview memory. Chunks collect together more basic elements which

Generating quantitative predictions for complex cogeitiv have strong associations with each other, but weak associ-
phenomena requires precise implementations of the underltions with other elements (Chase & Simon, 1973; Cowan,
ing cognitive theory. The history of computational modegli 2001). The chunking theory is based on Miller's observa-
includes many diverse approaches to this problem of crgatintion (Miller, 1956) that short-term memory typically cointa
process models. These include models of single phenomer’f’a”mited number of pieces of information, but that the size
(such as Sternberg’s model of STM; (Sternberg, 1966)),-to in©f these pieces varies with context. Chase and Simon (1973)
tegrated models covering a wide range of different phenomconfirmed the presence of chunks in the recall of chess po-
ena (such as Soar (Newell, 1990) and ACT-R (Anderson gsitions, and the EPAM model provides a means of learning,

Lebiere, 1998)), to over-arching principles, which guide theStoring and retrieving such chunks.
development of models in disparate domains (such as con- Thetemplate theoryGobet & Simon, 1996, 2000) extends

nectionist approaches (McLeod, Plunkett, & Rolls, 1998), o the chunking theory by adding mechanisms to create retrieva
embodied cognition (Pfeifer & Scheier, 1999)). structures, using specific retrieval cues to store and miiai

This tutorial focuses on the EPAM/CHREST tradition, formation rapidly. The template is a form of slotted schema,
which has been providing significant models of human befontaining acore, of stable information, andlots contain-
haviour for 50 years. The first implementation of EPAM (EI- ing variable information. Where the chunking theory cap-
ementary Perceiver and Memoriser) was developed by EdUres much pf how the average person learns in tasks such as
ward Feigenbaum in 1959.  Early models of EPAM pro- Verbal-learning, the template theory further capturesitag
vided the impetus to develop the chunking theory (Chasd" Which highly-trained human experts perceive and idgntif
& Simon, 1973; Gobet et al., 2001), which has been arPatterns in their domain of expertise. _
important component of theories of human cognition ever A more detailed overview of the chunking and template
since. With an emphasis on learning phenomena, EPAMNeOries is contained in Gobet et al. (2001).
and CHREST (Chunk Hierarchy and REtrieval STructures) .
are sensitive to the ways in which a model’'s information is _ Implemen.tatlon
built up through interactions with an external environment CHREST comprises three basic modules:
Thus, EPAM/CHREST models are typically developed frome |nput/output module, which is responsible for feature ex-
large quantities of naturalistic input. For example, in mod  traction, passing the features to the long-term memory for
elling expert perception of chess players, actual ches®gam  sorting, and guiding the eye movements;
are used (Gobet & Simon, 2000). Similarly, in modelling the , Long-term memory, which holds information in the form a

acquisition of syntax, large corpora of mother-child iater discrimination network: and
tions are employed to develop the model's long-term memy gyt term memories, which hold pointers to nodes in the
ory (Freudenthal, Pine, Aguado-Orea, & Gobet, 2007). long-term memory

The tutorial is structured so that participants will:
The key feature which distinguishes EPAM/CHREST

1. Acquire a complete understanding of the EPAM andmodels is the discrimination network for storing and retrie
CHREST approach to computational modelling, and theiring information in long-term memory. Information is as-
relation to the chunking and template theories of cognjtion sumed to form a list of subobjects, each of which is either

2. Explore some key learning phenomena supporting tha further list of subobjects or else a primitive. Tests in the
chunking theory, based around experiments in verbaldiscrimination network check for the presence of individua
learning, categorisation and the acquisition of expertise primitive objects, or a list of subobjects. The discrimioat

3. Be introduced to an implementation of CHREST whichnetwork is trained by exposing CHREST to a large set of nat-

can be used for constructing models of their own data.  uralistic data. Typical sizes of network for an expert in eneo
plex domain is of the order of 100,000 nodes.

Further information about CHREST, supporting publicasion  In both EPAM and CHREST, chunks are stored as nodes
and implementations can be foundlattt p: // chrest.info  within the discrimination network. CHREST also includes
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Applications

A variety of experimental data will be covered to illustréie
theory and processes. The EPAM learning system itself was
initially developed as a simulation of human verbal leagnin
processes. EPAM’s memory structure is constructed throug o .
an interlinked set of learning operations which alternegst g/r?qlthAl 5395, pp. 183-196). Berlin: Springer-Verlag,
tend and elaborate information in the network. We illugtrat : .
these key learning processes using applications from VerbgﬂCLeOd’ P, If’lupkett, K., & Rolls, E. T (1998troduction
learning (Feigenbaum, 1959; Feigenbaum & Simon, 1984). to connect|on|s_t mo_dellmg of cognitive processesford,
Further properties of the chunking network will be desalibe M'lIfK. %Xf(;rd Ulrg\S/(érsm_/”I?ress. ical b |

with reference to results from categorisation (Gobet, Rich ter, ©. A ( )'. ' e magical number Seven, pius or
man, Staszewski, & Simon, 1997), implicit learning and lan- minus two: Some limits on our capacity for processing in-

; . formation. Psychological Reviev63, 81-97.
uage learning (Freudenthal et al., 2007; Jones, Gobet, & - : " .
gineg 2007) g Newell, A. (1990).Unified theories of cognitianCambridge,

MA: Harvard University Press.

More elaborate models of expertise require an understanqueifer’ R., & Scheier, C. (1999)nderstanding intelligence
ing of how information is retrieved from the external enviro MIT Press

ment. To illustrate this aspect of the theory, we focus orsshe Sternberg, S. (1966). High speed scanning in human memory.
expertise, particularly the challenge of the recall taskisT Science153 652—4.

application is used to describe CHREST's attention mecha-

nisms (Lane et al., 2009) and how they relate to training the

discrimination network.



