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Bridging Research and Practice:
A Cognitively Based Classroom Intervention for Teaching Experiment Skill to

Elementary School Children
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DESIGNING UNCONFOUNDED EXPERIMENTS:
THE CONTROL OF VARIABLES STRATEGY
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BACKGROUND: A LABORATORY TRAINING STUDY
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MOVING FROM THE LABORATORY TO THE CLASSROOM:
THE DESIGN OF ABENCHMARK LESSON
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Classroom Assessment

METHODS OF CLASSROOM STUDY

Participants

Research Design
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Individual Interviews
Chen & Klarh(1999)



Chen & Klarh(1999)

Experiment Evaluation Assessment
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Exploratory experiments
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Application experiments
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Measures
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Domain Knowledge Score

.high-low long-short

Experiment Evaluation Score

Certainty Measure

RESULTS OF THE CLASSROOM STUDY
CVS Performance and Robust CVS Use From Individual Interview
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t(41)=12.3 p<.0001

9 CVS CVS

X (1,N=43)=31.9, p<.0001

Robust CVS Use
CVS

t(41)=11.7 p<.0001

X (1,N=43)=15.9, p<.0001

Analysis of CVS Performance From Classroom Activities

Analysis of Classroom Laboratory Worksheets

CVS

t(21)=4.2, p<.0004
2.32(58%)
3.86(97%)

CVS
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X 2 X 2(1,N=44)=10.48, p<.0012
Robust CVS use

Analysis of Domain Knowledge Test

t(71)=4.3 p<.0001

Analysis of Experiment Evaluation Test
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t(70)=8.72, p<.0001

X (1,N=74)=31.2 p=.001

Surprise and New Issue for Teaching and Learning Science Inquiry Skills
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Students’ Strategies of Experimentation
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F(1,70)=76.5, p<.0001

F(3,210)=15.2, p<.0001
F(3,210)=10.3, p<.0001

(p<.05)

(p<.05)

Vary only the focal variable and control other variables
CVsS

Vary focal variable but ignore other

Vary any (only) one variable and control all others

Vary at least one variable and ignore others
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X  (1,N=77)=32.6, p<.0001

Students’ Certainty

Individual interviews
t(37)=1.5p=.14

CVS

Laboratory worksheets
CvVvs
know-all-along

CVs learn-by-end
know-all-along learn-by-end
learn-by-end .51-.81
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(t(12)=.97,p <.35)
Know-all-along

p<.017)

DISCUSSION OF CLASSROOM STUDY RESULTS

CVS Performance and Justification in a Classroom Setting

CVS
CVS
CVS
robust CVS use
CVS
CVS

CVS

16

(t(27)=2.56,



evidence map
(Toth, 2000; Toth, Suthers, & Lesgold, 2000)

Students’ Experimentation Skills and Domain Knowledge
CVs

(Chen and Klahr, 1999)

Students’ Ability To Evaluate Experiments
Designed by Others

Surprises and New Directions for Research

Students’ Strategies of Experiment Evaluation

CVS

Students’ Certainty and Reasoning

CVS
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CONCLUSIONS

(Glaser, 1990,1991; Schoenfeld, 1999; Strauss, 1998)
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