Research Methods for the Learning Sciences

Assignment 2:  Cognitive Task Analysis to Identify Transfer

Part 1:Due Thursday, January 28 before class.

Select two contrasting tasks/problems/questions (one a “normal” task, the other a “transfer” task).  Post your tasks to Google Wave under a single wave called “Assignment 2 Task Proposal” and briefly justify them.
Part 2:Due Tuesday, February 2 before class
 Turn in the final analysis (on paper or by email).  The analysis should include a list of knowledge components (possibly as if-then production rules) relevant to both tasks, as well as any transfer enabling knowledge components.
Perform a cognitive task analysis “knowledge decomposition” in a task domain of your choosing, ideally one that is relevant to your research.  The task domain is subject-matter or a content area or a sub-area that might be the focus of a course or course section. A few examples include:

· how to translate simple algebra word problems into equations (e.g. Heffernan & Koedinger, 1998)

· how to use articles (the vs. a) within English grammar 

· how to select which graphical representation (e.g., scatterplot or boxplot) to use to answer a statistical question (e.g., Lovett, 1998) 

The papers you are reading illustrate different kinds of cognitive and transfer enabling knowledge components.  We will talk about these in class.

To make this assignment feasible, you need to pick specific tasks to analyze (e.g., Solve 4x + 10 = 35 vs. Solve 4x + 10 = 2x); don’t just indicate a kind of task (e.g., equation solving).  A good approach is start by picking (or creating) a difficult task/problem/question that is or would be on an exam or post-test in your domain of interest.  Then think about (analyze) what knowledge a student needs to perform that task and what otherwise related task you could design that is slightly easier because it eliminates a single knowledge demand (a single KC) or opens the door to an alternative strategy that does not work on the harder tasks.  

If you can find two tasks that are very much like one another that only vary on one factor, but where one of the tasks can be considered a transfer task (at least, it has face validity as a transfer task) then you are on your way.    

Next you need to describe that factor as a knowledge component in some reasonable representational form.  One such form is the if-then production rule (written in English), illustrated for instance in the Rittle-Johnson and Koedinger paper.  Other forms of describing your knowledge components may be acceptable – see the other readings and ask if you are not sure.

Notes:

The goal is not simply to find the obvious “knowledge components” in the task domain, like the concepts or skills that are explicitly labeled in a textbook.  Instead your goal is to perform a cognitive task analysis of the deeper mental or “cognitive” knowledge components that may be hidden from a more rudimentary approach.

Pay particular attention to identifying “transfer enabling” knowledge components (KCs).  A transfer enabling KC is one that if acquired by a student allows them to perform well on a transfer task (harder), when without it they could only perform well on a related basic or non-transfer task (simpler). In contrast to a transfer enabling KC, you can instead try to identify some overly specific or otherwise shallow knowledge component that leads to correct performance on your non-transfer task, but fails or leads to incorrect performance on your transfer task. 

Here’s an example from introductory statistics:

The basic (non-transfer) task is pick a data representation, scatterplot or boxplot, for a data set involving two quantitative (or continuous) variables, A and B.  The transfer task is to create a scatterplot to determine how the relationship between variables A and B differs from the relationship between variables A and C.  A student could succeed on the basic task with a shallow knowledge component that a scatterplot involves two quantitative variables, but would fail on the transfer task if that was all he or she knew.  In contrast, a student with the deeper, transfer enabling KC that scatterplots represent the relationship between two quantitative variables could succeed on both tasks.

In essence, your knowledge component analysis should indicate how your transfer task is harder than your basic task by indicating a difference in the knowledge demands of the two tasks.  For instance, one way in which a transfer task can be harder than basic task is that the knowledge components required for the transfer task include all those for the normal task plus at least one more transfer enabling knowledge component.  In that case, you can think of a basic task as similar to the exercises at the end of a math text .  A transfer task is one that varies the format or setting or content of the problem in some way that demands deeper thinking on the part of the student.

