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  Funds senior undergraduate year and master’s 
degree. 

  Mathematics and science teachers from the Bronx 
area commit to 6 years in high needs middle 
schools. 

  Full-year pre-service internship in Bronx middle 
schools. 

  Graduate courses co-taught by science, 
mathematics, and education faculty. 

  Informal field studies: Bronx Zoo, AMNH, NYBG, 
Bronx River Alliance, Inwood Hill Park 



◦  What is the effect of 
discipline-focused and 
standards-based 
teacher induction on 
Noyce scholars’ 
pedagogical 
development (i.e., 
epistemological beliefs, 
instructional practices, 
and their students’ 
learning)? 

  How do their beliefs 
about the nature of 
science and mathematics 
and the value of inquiry-
based learning evolve 
during their 
undergraduate and 
graduate teacher 
induction training? 



Teachers’ beliefs are related to their instructional 
practices in the classroom. 

  Domain-general 
◦  Conception about the nature 

of knowing and learning 
◦  Examples: quick learning, 

innate ability, simple/certain 
knowledge  

  Domain-specific 
◦  Nature of knowledge and 

knowing of a school subject 
(science/mathematics) 
◦  Examples: nature of 

science, purpose of 
scientific inquiry, ways of 
acquiring scientific 
knowledge 



1.  Science & mathematics are 
challenging; teachers must 
develop mature beliefs about 
effective teaching and learning. 

2.  Epistemological beliefs predict 
instructional practices. 

3.  Multiple instructional strategies 
must be employed for complex 
ideas. 



  4 Noyce Scholars, 
along with 21  
 pre-service 
undergraduates 

  35-hour field studies 
workshop guided by 
zoologists and science 
educators 

  The goal was for 
participants to develop 
more mature 
epistemological beliefs 
about learning science 



  Quantitative: 
◦  Epistemological Beliefs Questionnaire (EBQ) 
◦  32 items 
◦  pre-, post-, delayed post- 

  Qualitative: 
o  Views of Nature of Science Questionnaire (VNOS) 
◦  pre-, post- 
◦  Analyzed and coded, compared for inter-rater reliability 





Pre- 
(8/2009) 

Post- 
(8/2009) 

Delayed 
(5/2010) 

# Items/ 
Max Score 

Overall beliefs 76.0 (7.6) 73.3 (14.9) 91.3 (3.7) 32/160 

Simple/certain 
knowledge 

27.5 (2.4) 28.0 (4.1) 30.5 (4.5) 11/55 

Quick learning 38.8 (6.9) 33.0 (9.5) 42.0 (6.4) 15/75 

Innate ability 12.7 (3.5) 12.3 (6.4) 16.5 (3.0) 6/30 



Pre- 
(8/2009) 

Delayed 
(5/2010) 

# Items/ 
Max Score 

Overall beliefs 75.4 (5.4) 93.0 (4.2)* 32/160 

Simple/certain 
knowledge 

26.0 (2.9) 30.1 (3.2)* 11/55 

Quick learning 37.9 (6.2) 44.4 (6.2)* 15/75 

Innate ability 11.6 (3.4) 16.1 (2.5)* 6/30 



  Three categorizations: 
◦  Pre-reflective – no link 

between beliefs and 
evidence 
◦  Quasi-reflective – 

knowing has no 
completion and certainty 
◦  Reflective – knowledge is 

constructed and must be 
understood in contexts 

  The Noyce Scholars 
demonstrated quasi-
reflective 
epistemological beliefs. 

  This development takes 
time and additional, 
sustained experiences 
(internship, 
coursework, more field 
studies) 



Inwood Hill Field Studies 

  Discussed how 
observations lead to 
inferences 

  Shift towards reflective 
thinking: individuals can 
interpret the same 
evidence in different 
ways 

  Challenged his own 
thinking about 
outcroppings when 
examining other sites 



  Recognized ways in 
which mathematics can 
be implemented in field 
studies. 

  Saw value in 
encouraging students 
to develop own 
hypotheses based on 
prior knowledge and 
observation. 

  Importance of 
conveying relevance of 
science and 
mathematics. 



  Teachers who use 
inquiry encourage 
students to question, 
plan and execute 
investigations, make 
observations, and 
reflect. 

  Examples of project-
based learning model in 
Zoo context. 



  Immediate shift in epistemological beliefs was not 
apparent from an isolated professional 
development workshop. 

  Students needed exposure to other developmental 
experiences before post-delayed shift to reflective 
thinking (e.g., internship, graduate coursework, 
field studies).  

  Future research: How do Noyce scholars’ 
epistemological beliefs relate to their instructional 
practices in the classrooms? 




