                                   COGS 511 – Computational Models of Mind                                                       ___________________________________________________________________________

   Implementation Homework 

Due date: 21 April
Your task is to implement Wisconsin Card Sorting Test (WCST) and to examine the types of errors resulting from the executive system deficits from the execution of your model. Your model should also be capable of simulating the normal performance of the WCST. 
You have to use Cogent modeling environment. Read Chapter 8 of Cooper (2002) for background material. Detailed descriptions of the test and executive systems are given in additional readings
 that are available online. Attached to this assignment, you can find a base model from which you can start to produce versions for different questions. You have to submit code of your implementation in the archive format of Cogent, (i.e. as a *.car file) by emailing to hacer@ii.metu.edu.tr. (Please do not use the uploading mechanism of Netclass.)
Please send different versions of your model for each question in a single file by using research programme management property of Cogent. Besides, you have to submit a report which describes the implementation in terms of Cogent boxes, functions and your observations. All submitted files should include name of the Author. You will be graded both from your report and your implementation. 
1) In the real WCST, the participant does not verbalize their sorting strategy, but express it implicity by placing each card under one of four reference cards. In order to make the model more realistic, design and implement changes to the model to produce this behavior. Verify that the modified model still carries out the WCST correctly. In what ways is the performance of the model changed? (3 points)

2) A common behavior in frontal lobe patients is perseveration, which is the unintentional repetition of a step or subtask. In WCST, these patients find the first required strategy correctly but subsequent strategy changes by the experimenter are ignored. Observe that problem with your implementation. (4 points)
3) Human subjects sometimes fail to continue a correct strategy even though it is receiving positive feedback. Is it possible to simulate this type of error by straightforward changes to the SAS part of the model? (4 points)
4) In order to create an uncertainty in selecting schemas add random noise to the activation levels of CS nodes by using the Noise parameter of Schema Hierarchy and observe the performance on the WCST as the magnitude of random noise is increased. Discuss the results of your action and relation between the errors occurred because of the random noise and the types of errors neurological patients make on the test. (4 points)
5) (Report only) “The undamaged action selection system is susceptible to a variety of errors. Any viable theory of intermediate domain action selection must account for this susceptibility, as well as the occurrence of the more extreme forms and patterns of error seen in neurological patients” (Cooper & Shallice, 2000). How would such a theory be implemented in your model? What changes and/or additions you have to make in WCST implementation? (5 points) 
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