85-411/711 Cognitive Processes and Problem Solving

Homework #2

Handed out: 9/5/00
Due: 9/12/00

The modern theory of protocol analysis (Ericsson & Simon, 1980) holds that under many circumstances verbal reports can be used as valid data for investigating psychological processes.  This assignment goes over the basics of doing verbal protocol analysis.  The focus of the assignment is on the skill of protocol analysis (and it is indeed an acquired skill), rather than the details of the theory behind it.  One of the problems of verbal protocol analysis is that protocols require much time and effort to analyze, and it is difficult to maintain consistency of coding across long protocols.  To increase the efficiency of the analysis and to help with the consistency of coding, we have provided you with a computerized tool designed for protocol analysis.

A.  Reading first.  

1. Read Ericsson & Simon.  Then read the PAW User’s Guide.  (Copies are on reserve in Hunt library, and with Janet in BH339.)  It may also be helpful for you to read the short extract from the body of Fisher’s dissertation, which explains some terminology a little more explicitly than does the User’s Guide.  PAW (Protocol Analysis Workbench) was developed by Carolanne Fisher as part of her dissertation, here at CMU.  The PAW program contains many sophisticated analysis tools that we will not be using in this assignment.  Therefore, it is not necessary to read the sections on customizing or analyzing data.  I have included them for those of you who are interested in doing verbal protocol analyses for your projects.

2. Go over the thermodynamics protocol that is included with the User’s guide.  The example provides both a segmented protocol and an encoded protocol.  List all the different terms (supplements and actions) and descriptors that are included in the first twenty statements of the encoding.  What is the function of the ‘ref’ descriptor?

B.  Getting a verbal protocol.  Get a friend of yours to give you a verbal protocol while doing multicolumn multiplication.  Keep the identity of this friend confidential.  This is a standard policy in conducting psychological research, and is generally a good idea, even in informal data collection projects like these.

1. Find a friend to be a subject.  Don’t cheat by using yourself as the subject.

2. Give instructions to the task: “You will be given several multiplication problems.  Write your answers on the sheets provided.”

3. Give instructions how to verbalize.  Not all subjects like to verbalize.  Impress on your subject that this is the most important part of the task.  Here are some sample instructions: “While you are doing the multiplication, I would like you to talk aloud.  That is, say aloud everything that you are saying to yourself.  It doesn’t have to be complete sentences—just whatever is going through your mind.”  Have the subject do a warm-up task by adding two 3-digit numbers on a sheet of paper while providing a verbal protocol of the activity.

4.  Give the subject three multiplication problems on a sheet of paper:





   67

    21

   78





* 15

*  48

* 43
5. Tape record the subject’s protocol.  If the subject stops talking, give a prompt like, “Keep talking."

6. Transcribe the protocol verbatim.  That is, do not exclude uhoh’s, um’s, er’s, or coughs.  Indicate long pauses by ."..."  Also, don’t correct grammatical errors.  This is not as easy as it sounds as you will probably have an automatic tendency to make these corrections and exclude um’s and er’s.

7. Segment the protocol.  This is done by putting each complete thought on a separate line.  Usually, each sentence is a complete thought.  However, sometimes sentences contain several thoughts, and should be split into several parts.  For example, “Seven times five is 35, and so I will carry three into the next column,” has two complete thoughts: “Seven time five is 35,” and “and so I will carry three into the next column.”

8. Now you are ready to encode the protocol using PAW.

C.  Starting-up the program.
1. Copy the entire “Homework  #2” folder from the server to your local hard disk.

2. Start-up PAW by double-clicking on it.

3. You can open a new file by using the “New” option under the “File” menu.

D.  Encoding the protocol.  Think about the statements and actions that are included in the protocol.  Think about what sort of terms and descriptors are required to encode your multiplication protocol.

1. Encode your segmented multiplication protocol.  If you can’t think of an encoding for an utterance, just enter it into the comment line (at the bottom of the screen, in the Template box).

2.  Below is a protocol given by subject CS while doing the problem 67 * 16.  Segment and encode this protocol as well.

3. Print out the encoded protocols.

4. How similar do you think your subject would be to other subjects doing the same problems? Go over the encoded protocol of your subject.  Mark all the actions that you think most subjects would have done in the same situation as “General."  Mark the others as “Specific."

5. What percentage of the actions were “General”?  How do you think this would compare to the percentage of general actions in the protocol of someone writing a history paper?  How about the case of someone adding two digit numbers?  What does this say about the nature of multiplication task?

6. What information about the subject’s behavior do you think was revealed from the verbal protocol that could not have been gathered from simply observing the subject’s non-verbal behavior?

Subject CS.  Problem: 67*16

“Seven times six is 42.  Carry the four.  Write two.  Um.  Six times six is 36, plus 4 is 40.  So, write 40.  One times sixty-seven is 67.  So write 670.  Um.  So, now, 402 plus 670.  Er.  Now...  Two plus zero is two.  Zero plus seven is seven.  Four plus six is ten.  So, one zero seven two.”
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