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MAT207:  Alternatives to the t-Tools

Case Study 4.1.2 – Cognitive Load Theory in Teaching – A Randomized Experiment

Description:

Display 4.2 (p. 87) shows the presentation in a conventional textbook of a problem in coordinate geometry.  Recent theoretical developments in cognitive science suggest that splitting the presentation into three distinct units of diagram, text, and algebra imposes a heavy, extraneous cognitive load on the student.  The requirement that the student organize and process the separate elements constitutes a cognitive load.  The load is extraneous because it is not essential to learning how to solve such problems—indeed, it impedes the learning process by placing heavy demands on cognitive resources that should  be used to understand the essentials.  In a test of this theory, researchers compared the effectiveness of conventional textbook worked examples to modified worked examples, which present the algebraic manipulations and explanation as part of the graphical display (see Display 4.3, p. 88).  (Data from J. Sweller, P. Chandler, P. Tierney, and M. Cooper, “Cognitive Load as a Factor in the Structuring of Technical Material,” Journal of Experimental Psychology General 119(2) (1990): 176-92.)

They selected 28 ninth-year students in Sydney, Australia, who had no previous exposure to coordinate geometry but did have adequate mathematics to deal with the problems given.  The students were randomly assigned to one of two self-study instructional groups, using conventional and modified instructional materials.  The materials covered exactly the same problems, presented differently.  Students were allowed as much time as they wished to study the material, but they were not allowed to ask questions.  Following the instructional phase all students were tested with a common examination over three problems of different difficulty.  We’ll analyze the number of seconds required to arrive at a solution to the moderately difficult problem.

Distributions in both treatment groups are highly skewed.  In addition, there were 5 students in the conventional (control) group who did not come to any solution in the 5 minutes allotted.  Their solution times are considered censored—all that is known about them is that they exceed 300 seconds.  It appears that the solution times for the “modified instructional materials” group are generally shorter than for the conventional materials group.  Is there sufficient evidence to draw this conclusion?

Initial Graphical and Numerical Descriptions of Data:

· Analyze…Descriptive Statistics…Explore.  (Had to make an indicator variable called “modified” first.)
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TIME Stem-and-Leaf Plot for MODIFIED= .00

 Frequency    Stem &  Leaf

     3.00        1 .  334

     3.00        1 .  567

     2.00        2 .  24

     1.00        2 .  6

     5.00        3 .  00000

TIME Stem-and-Leaf Plot for MODIFIED= 1.00

 Frequency    Stem &  Leaf

     7.00        0 .  6777788

     2.00        1 .  34

     3.00        1 .  589

     2.00        2 .  01

Independent Samples t-Test:

· Analyze…Compare Means…Independent Samples T-Test
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The Rank Sum Test:

· Analyze…Nonparametric Tests…2 Independent Samples.  Test variable = time, Grouping Variable = modified, Define Groups… (Group 1 = 1, Group 2 = 0), Test Type = Mann-Whitney U, Options… (Descriptives)
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