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Computer simulation used for virtual experiment. Features dynamic 
bar charts and clickable measurement choices. !

Virtual-Physical Sequence Physical-Virtual Sequence!

Pre-Test 1 & Confidence 

Virtual Experiment 

W
eek 1!

W
eek 2!

Physical Experiment 

Physical Experiment Virtual Experiment 

CoMPASS (Concept Mapped Project-based Activity Scaffolding System) 
hypertext environment with clickable “fish eye” concept maps and textual 
descriptions of concepts related to simple machines.   

Total Score!
•  VP students scored higher on post-test 1 (F (2.6, 223.3)=4.3,   

p=.008). Scores for both sequences changed similarly thereafter. !
•  No difference between pre-test 1 and post-test 2 based on 

sequence (F(1,87)=3.1, p=.082).!
Force Concept!
•  No difference in test scores based on sequence. !
Work/Energy Concept !
•  VP students scored significantly better on post-test 1 (F (2.6, 

228.8)=5.1, p=.003). !
•  PV students made a steeper increase between pre-test 2 and 

post-test 2 (F(1,119)=6.3, p=.013).!
•  No difference between pre-test 1 and post-test 2 based on 

sequence.

Confidence Rating 
•  No difference in students’ reported 

confidence based on sequence. 
•  Significant changes in confidence 

between each test.   

Confidence: Student confidence in test answers improves 
from pre-test 1 to post-test 1, declines from post-test 1 to 
pre-test 2 and improves from pre-test 2 to post-test 2. 
Confidence ratings changed similarly for both sequences of 
experiments performed.   
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