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• Standards place inquiry as a central 
teaching strategy (NRC, 1996, 2000) 

 



Inquiry-Based Instruction 

• Models scientific inquiry, using data as 
evidence to answer scientific questions 
(Schwab, 1962; Crawford, 2000) 



• Provides a context to teach about 
the nature of scientific knowledge 
(Schwartz et al. 2004) 



 



• Even some of the best teachers 
struggle to teach science as inquiry 
or about NOS (Capps et al., 2011)  



• Teachers need support! 



Context 

Teachers 

Educational 
Researchers 

Scientists 

http://vigyan.nsu.edu/~cmr/prem_files/cornell_logo.jpg


Professional Development  



Innovative Curriculum Materials 



 

Innovative Curriculum Materials 



 

Innovative Curriculum Materials 



Authentic Scientific Investigation 



Website and Database 



Guiding Frameworks 

• Teaching science as inquiry (NRC, 1996, 2000) 

– Essential Features/Abilities to Do 

– Teacher/Student Initiated 
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Guiding Frameworks 

• Teaching science as inquiry (NRC, 1996, 2000) 

– Essential Features/Abilities to Do 

– Teacher/Student Initiated 

• Nature of Science (NOS) (Lederman et al., 2002) 

• Teacher reflection (Dewey, 1933; Loughran, 2002; 

Schön, 1983) 

 



Research Questions 

1) What was the impact of the PD on 
teachers’ subject matter knowledge? 

 



Research Questions 

1) What was the impact of the PD on 
teachers’ subject matter knowledge? 

 

2) What was the impact of the PD on 
teachers’ views of inquiry and NOS? 

 

 



Participants 



Participants 

 

 

 

 

 

 

 + a group of comparison teachers 



Participants 

Years Teaching College Science Courses Science PD Programs 

12.3 10.6 3.0 



Q1: Impact on teacher knowledge 

Developed a 24-item assessment:  

• Conceptions of earth science 

• Conceptions of evolution 

 



Q1: Impact on teacher knowledge 

Developed a 24-item assessment:  

• Conceptions of earth science 

• Conceptions of evolution 



ANCOVA: change = pre score + treatment 



relative change of the treatment and comparison groups were significantly different 
statistically (t = -2.94, p<0.01) 

Comparison  

Teachers 
Fossil Finders  

Teachers 

Pre-Assessment 

Post-Assessment 

Q1: Findings 



Q1: Findings 

• Greatest change on items related to 
geological concepts (e.g. principle of 
superposition) 

 

• Greater changes for teachers who entered 
the program with limited subject matter 
knowledge 



Q2: Impact on teacher views 

Developed a 17-item assessment  

• Conceptions of Inquiry (NRC, 2000) 

• Views of NOS (Lederman et al., 2002) 

 



Q2: Impact on teacher views 

Developed a 17-item assessment  

• Conceptions of Inquiry (NRC, 2000) 

• Views of NOS (Lederman et al., 2002) 

 



relative change of the treatment and comparison groups were significantly 
different statistically (t = -4.46, p<0.001) 

Pre-Assessment 

Post-Assessment 

Comparison  

Teachers 

Fossil Finders  

Teachers 

Pre-Questionnaire 

Post-Questionnaire 

Q2: Findings 



Q2: Examples of Change 

“Students will learn to chase their curiosity in the classroom in 
the hopes they will continue to do so outside the classroom.” 
(Participant teacher, pre-views questionnaire, 8-1-09) 



Q2: Examples of Change 

“Students will learn to chase their curiosity in the classroom in 
the hopes they will continue to do so outside the classroom.” 
(Participant teacher, pre-views questionnaire, 8-1-09) 

 

 

“Students are actively seeking to answer a scientific question in 
class.  They will work to answer this question by recording data 
and analyzing their results.  Finally, the students will 
communicate their findings in some way to the class.” 
(Participant teacher post-views questionnaire, 9-7-09) 



Q2: Examples of Change 

“I think a law is a glorified theory. Laws, like Newton's Laws, are 
theories that have stood the test of time and of new data.” 
(Participant teacher, pre-views questionnaire, 7-22-09) 

 



Q2: Examples of Change 

“I think a law is a glorified theory. Laws, like Newton's Laws, are 
theories that have stood the test of time and of new data.” 
(Participant teacher, pre-views questionnaire, 7-22-09) 

 

“A scientific law defines what will happen while a theory 
explains why it happens. The law of gravity tells us how an 
object will behave when dropped but doesn't get into the 
reasons why it behaves that way. The “why” is left to theories.” 
(Participant teacher, post-views questionnaire, 8-21-09) 

 



• Greater changes for those who entered the 
program with moderate  views of inquiry and 
NOS (is there some threshold??) 

 



• Pre:  Most participant and comparison 
teachers felt confident in their ability to teach 
science as inquiry, but their conceptions of 
inquiry did not align with ideas put forth by 
the NSES 



• Pre:  Most participant and comparison 
teachers felt confident in their ability to teach 
science as inquiry, but their conceptions of 
inquiry did not align with ideas put forth by 
the NSES 

• Post:  Many FF teachers lost confidence, but 
gained in their understanding of inquiry 

– Over confidence might act as a barrier to change 

 



Reflective Comments 

6 teachers linked new knowledge to their 
classroom practice: 

1.  Reflection on former teaching (5/19) 

2. Intent to change teaching (4/19) 

 

 



Reflective Comments 

6 teachers linked new knowledge to 
practice: 

1.  Reflection on former teaching (5/19) 

2. Intent to change teaching (4/19) 

 

These teachers demonstrated greater change in 
their views of inquiry and NOS (μ=11.2 vs. 

μ=7.4) 

 



Reflection on Former Teaching 

“We did the readings and we talked about 
inquiry, and I realized in many ways I was close 
and I was doing some things that were similar to 
inquiry, but not full on inquiry.” (Participant 
teacher, post-interview, 9-28-09) 



Intent to Change 

“I have been using hands-on activities since I 
began teaching.  Revising my activities to 
become inquiry activities will take a little bit of 
time and thought, but it will be time and 
thought well spent.” (Participant teacher, post-
views questionnaire, 9-7-09) 



Conclusions 

• Participant teachers made significant changes 
in subject matter knowledge 



Conclusions 

• Participant teachers made significant changes 
in subject matter knowledge. 

• Participant teachers made significant changes 
in inquiry and NOS. 



Conclusions 

• Participant teachers made significant changes 
in subject matter knowledge. 

• Participant teachers made significant changes 
in inquiry and NOS. 

• Active reflection on one’s views and teaching 
practice may help to solidify new knowledge 
and assist in anchoring this knowledge in 
one’s teaching practice 



Implications 

• Need for rigorous and long-term PD to 
support teachers in articulating views 
and changing their practice 



Implications 

• Need for rigorous and long-term PD to 
support teachers in articulating views 
and changing their practice 

 

• Developing innovative ways to support 
teacher reflection 
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