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Purpose

1. Palmiter’s retention deficit 
2. consider the worked example and 

variability effects using animated 
demonstrations 
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Cognitive load theory

• Worked example effect 
(Sweller, 1988; Sweller & Cooper, 1985; Tuovinen & Sweller, 1999). 

• Rationale: problem-solving search, 
is a non-schema forming activity. 
(Sweller, 1988)

John Sweller
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ACT-R
(Anderson, 1976)

John Anderson
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Expository vs. discovery learning

• Expository – Teacher guided
• Discovery learning – Student/self guided

Jerome Bruner
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Cognitive load theory and 
discovery learning

Cognitive load theorists
– Interested in how one introduces novices to 

problems and problem solving
– Reduce cognitive load by providing worked 

examples
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Worked example
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Coaching

T T T T T T

TASK-CENTERED INSTRUCTIONAL STRATEGY

Progression of Tasks

1. Demonstrate the first task
2. Teach the task component skills
3. Show application of components to task.
4. Demonstrate 2nd task
5. Teach new task components
6. Show application of components to task.
For each subsequent task, learners do more
of the task, as coaching is decreased until
learners are doing subsequent tasks on
their own. 
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Components
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on new Task
Components
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on new Task
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Animated demonstration
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Animated demonstration
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Overview
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Acquisition Phase (1st week)

No
practice

No 
demonstration

practicedemo2+practicedemo+practicedemo

overview
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Problem Scenario
(1st week)

Disassembled Mr. Potatohead Reassembled Mr. Potatohead 

3 of the 4 groups
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Performance Phase
(1 week after initial instruction)

All 4 groups
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Performance time
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Accuracy
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Post performance survey
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Relative Condition Efficiency

2
Z-Z RCE RMEAC2=
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Relative Condition Efficiency 
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Performance Efficiency (PE)

2
Z-Z PE PT2AC2=

2
Z-Z RCE RMEAC2=

Relative Condition Efficiency (RCE)
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Research questions
Question 1: Is there a significant difference among 

the instructional conditions, relative to 
performance time?

Question 2: Is there a significant difference among 
the instructional conditions, relative to accuracy?

Question 3: Is there a significant difference among 
the instructional conditions, relative to 
“relative condition efficiency?”

Question 4: Is there a significant difference among 
the instructional conditions, relative to 
“performance efficiency?”
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Questions over two phases
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MANOVAs
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RCE & PE
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Results at a glance

NSNS
MANOVA

(NS)

Retention

****
MANOVA

***

Acquisition
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*** = p value of <0.001 

* = a p value of <0.05 
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Acquisition Phase MANOVA

Wilks’ Λ=0.68, F (2, 68) = 6.83, 
p<0.0001, η2=0.32  

• Post hoc comparisons w/ Scheffé’s test 
(p<0.025) 

• demonstration learners assembled the 
problem, in significantly less time 
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Acquisition Phase MANOVA

• F (2, 68) = 3.19, p=0.0478 for accuracy 
(AC1) 

• F (2, 68) =7.84 p=0.0009 for performance 
time (PT1)
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Relative Condition Efficiency 
(RCE1)

• F (2, 68) = 3.69, p=0.03
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Performance Efficiency (PE1)

• F (2, 68) = 12.95, p<0.0001
• post hoc comparisons with Scheffé’s test 

(p<0.05) 
• demonstration learners were significantly 

more efficient 
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Retention Phase

• No significant differences between groups
– Week two MANOVA
– RCE2
– PE2
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Conclusion
• positive evidence of both the worked example 

and variability effects given animated 
demonstrations; 

• demonstrated the durability of worked example 
based instruction; 

• “performance efficiency” used to objectively 
compare several instructional conditions, to 
analyzed the relative efficiency of learner 
performance;

• further evidence that Palmiter’s animation deficit 
is not a concern given narrated animated 
demonstrations.


