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Research Questions

 Do physical and virtual manipulatives offer 

different support for students’ understanding of 

pulleys?

 Does the sequence in which students perform 

experiments with physical and virtual manipulatives

affect students’ understanding of pulleys?
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Previous Studies

 Simulations may offer better support than physical 
equipment (Finkelstein et al., 2005; Zacharia et al., 2008)

 Simulations and physical equipment may offer equal 
support (Triona, Klahr & Williams, 2007; Zacharia & Constantinou, 

2008)

 Our previous study (Gire et al., 2010):

 Physical manipulative and Physical-Virtual sequence offered 
better support for learning about force

 Virtual manipulative offered better support for learning 
about work
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Description of Current Study

 Conceptual-based physics course for future 

elementary school teachers

 “Drop-in” style lab

 Students chose sequence of physical and virtual 

activities 

Pre-test Mid-test Post-test

Physical or 

Virtual 

Activity

Virtual or 

Physical 

Activity

Predictions  & 

CoMPASS

Physical-Virtual: N=59

Virtual-Physical: N=40
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Monday Friday



CoMPASS and Manipulatives
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Assessment

 20 multiple-choice questions

 Force questions: 7

 Work & Potential Energy questions: 9

 Cronbach’s alpha= .743

 No significant difference in time from second activity to 

post-test for the two sequences, t(97)=-.93, p=.357
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Total Score
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PV VPMixed ANOVA

Main Effect: p<.001

Interaction: p=.976

Pre-Mid

Main Effect: p<.001

Effect Size: r=.72

Mid-Post

Main Effect: p=.702

Effect Size: r=.04

Total Score equally supported by both 

manipulatives and both sequences

7



Force Score

0

1

2

3

4

5

6

7

Pre Mid Post

S
co

re
 (

o
u

t 
o
f 

7
)

PV VP
Mixed ANOVA

Main Effect: p<.001

Interaction: p=.147

Pre-Mid

Main Effect: p<.001

Effect Size: r=.78

Mid-Post

Main Effect: p=.575

Effect Size: r=.06

Force Score equally supported by both 

manipulatives and both sequences

8



Work/Energy Score
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PV VPMixed ANOVA

Main Effect: p=.520

Interaction: p=.020

Pre-Mid

Interaction: p=.009

Effect Size: r=.26

Pre-Post

Interaction: p=.702

Effect Size: r=.04

Work score supported a little better by 

virtual manipulative but supported equally 

by both sequences

9



Discussion

 In this study:

Work score is supported slightly better by simulation

 Both sequences offer equal support for Total, Force & 

Work scores

 This does not match previous study.  Why?

 Different population

 Different format (“drop-in” style lab)

 Different questions

 Different timing of test (Heckler & Sayre, 2010)

10



Thank you!

Contact information:

haynicz@phys.ksu.edu
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