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How do you work with partners 
outside the school system? 

• Who are your partners? 

• How long have you worked with them? 

• What do they provide? 

• How are they funded to work with you? 



TEACHERS’ PRACTICE 
STUDENTS’ LEARNING 

How do partnerships help improve 



The goal of the Urban Advantage program is: 
 

To improve students’ understanding of scientific 
knowledge and inquiry through collaborations 
between public school systems and informal 
science education institutions. 



Students, teachers, and families do, think, and explore like scientists 
—both in and out of the classroom 

Metro Denver Urban Advantage is funded by the National Science Foundation’s Discovery K-12 research program through grant #1020386 
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Urban Advantage is about  
students doing science 



Scientific and Engineering Practices  
from the new  

Framework for K-12 Science Education 

• Asking questions and defining problems 

• Developing and using models 

• Planning and carrying out investigations 

• Analyzing and interpreting data 

• Using mathematics, information and computer technology, 
and computational thinking 

• Constructing explanations and designing solutions 

• Engaging in argument from evidence 

• Obtaining, evaluating, and communicating information 



Urban Advantage - NYC  
Science Investigations 

Controlled Experiments  Secondary Research Projects 

 

Field Studies     Design Projects 



Question: What is the effect of a rotten apple 

on the condition of the apples around it? 



UA Framework: Six Components 

Professional Development 

• Workshops for science teachers and school administrators 

Classroom Materials and Equipment 

• Science materials/equipment for schools, teachers, & students 

Access to Institutions 

• Vouchers for class field trips, family field trips and visits 

Outreach to Families 

• Public exhibitions of student work, family science events at institutions, 
support for school-based family science nights 

Capacity-Building and Sustainability 

• Lead Teachers, Leadership Institute, Demonstration Schools 

Assessment 

• Program goals, student learning, and systems of delivery 

 



Teachers 

• Immersion in inquiry 
workshops for new teachers 

• Continuing teacher workshops 

 

Administrators 

• Science Leadership Breakfasts 



• Lighted plant growing 
environment 

• Digital cameras 

• Dissecting microscope 

• Stopwatches 

• Magnifying glasses 

• Rock collections 

• Field guides 

• Thermometers 

• Psychrometers 

• Aquarium kit 

• Designing rockets kit 

• Water and soil field-test kits 



• Class field trip 
vouchers 

• Family field trip 
vouchers 

• Student and Family 
vouchers 

• Teacher vouchers 

 



• Family Science Sundays at 
Partner Institutions 

• Parent Coordinator 
Workshops 

• Family Science Nights at 
Schools 

• Annual UA Science EXPO 



 

 

• UA Lead Science Teachers 

 

• Leadership Institute 

 

• Demonstration Schools 



• Program assessment 
– Longitudinal program 

evaluation 

– Classroom observations 

– Teacher surveys and 
interviews 

– School visits 

 

• Student learning 
– Science exit projects 

– New York State 8th grade 
Intermediate-Level Science 
Test 



Outcomes of our work as partners 

• Teacher professional 
development 

• Instructional resources 

• Redefining field trips 

• Impact on teachers and 
students 



Workshops, field work, teams, place-based 
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Teams of teachers, administrators, parent coordinators, and UA partners 
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IDD 



Instructional Resources 

Making science accessible 

Leveraging resources of institutions 

Linking science & literacy 





River Ecology Teaching Case 
amnh.org/education/hudsonriver 

 















Theory of Teacher Learning and Change 



 



CCSS Reading Standards 1 & 2 

1) Cite specific textual evidence to support 
analysis of science and technical texts. 

2) Determine the central ideas or conclusions of 
a text; provide an accurate summary of the text 
distinct from prior knowledge or opinions. 

 



CCSS Writing Standard 1 

Write arguments to support claims with clear 
reasons and relevant evidence.  

– Introduce claim(s) and organize the reasons and 
evidence clearly.  

– Support claim(s) with clear reasons and relevant 
evidence, using credible sources and demonstrating 
an understanding of the topic or text.  

– Use words, phrases, and clauses to clarify the 
relationships among claim(s) and reasons.  

– Establish and maintain a formal style.  
– Provide a concluding statement or section that follows 

from the argument presented.  

 



NEXT GENERATION 

SCIENCE 
STANDARDS 

Scientific and 

Engineering 

Practices 

 Crosscutting 

Concepts that unify 

the study of science 

and engineering 

through their common 

application across 

fields 

Disciplinary Core 

ideas in four content 

areas: 

 

•Physical sciences 

•Life sciences 

•Earth and Space science 

•Engineering, technology 

and applications of 

science 



NEXT GENERATION 

SCIENCE 
STANDARDS 

    Science Practices   Disciplinary Core Ideas             Crosscutting Concepts 

• Developing and Using 
Models 

 

• Interdependent 
Relationships in 
Ecosystems 

• Cause and Effect 

Middle School Life Science 

 

Use a model to support explanations 

of the effect of resource availability 

on organisms and populations of 

organisms in an ecosystem. 

 



NEXT GENERATION 

SCIENCE 
STANDARDS 

MS-LS2-a. 

Use a model to support explanations of the 

effect of resource availability on organisms and 

populations of organisms in an ecosystem. 

 

Emphasis is on cause and effect relationships between 

resources and populations in ecosystems in terms of 

changes in the numbers of individuals in the population 

during periods of abundant resources and scarce 

resources. Models may include representations of 

ecosystems and /or graphs and charts showing the 

flow of matter in food webs or food chains for which 

students explain the cause and effect of various 

events and/or conditions. 



Using a Model 





Re-Defining Field Trips 

Access to Science Institutions 
 
Four Types of Vouchers 
• School Group Vouchers 
• Student & Family Vouchers 
• Family Field Trip Vouchers 
• Teacher Vouchers 
 
AND 
• Free Bus Transportation  
      for Family Field Trips 
 



METRO DENVER URBAN ADVANTAGE 

 MIDDLE SCHOOL SCIENCE 

 

RE-DEFINING FIELD TRIPS 



From an ill-defined free-for-all..  

..to a way to spark inquiry  

and investigation. 



Local science-rich institutions  

not just destinations–  

  
places for learning science 

 

 

 

 



How can the museum, zoo, 

and gardens provide the 

scaffolding teachers  

need to connect  

back to the  

classroom? 

 

 

 

Metro Denver Urban Advantage is funded by the National Science Foundation’s  
Discovery K-12 Research Program through grant # DRL 1020386.   

 



Orientation Video 
 

 

 

 

 

 

 Demystifying 

 Clarifying 

 Fun 

Metro Denver Urban Advantage is funded by the National Science Foundation’s  
Discovery K-12 Research Program through grant # DRL 1020386.   

 



Field Trip Template 

 

Scaffolding the 

experience–  

yet still 

open-ended 

and free  

choice. 

 
Metro Denver Urban Advantage is funded by the National Science Foundation’s  
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Impact on Teachers & Students 

Denver Efficacy Study 

NYU Impact Evaluation 



THE METRO DENVER URBAN ADVANTAGE 

 MIDDLE SCHOOL SCIENCE 

EFFICACY STUDY 

RESEARCH QUESTIONS 

1.  Impact of Urban Advantage on  

students 
 2.  Impact of Urban Advantage on 

teachers 
3. Impact of Urban Advantage on 

families 



THE METRO DENVER URBAN ADVANTAGE 

 MIDDLE SCHOOL SCIENCE 

EFFICACY STUDY 

RANDOM ASSIGNMENT OF SCHOOLS 

Urban Advantage Comparison 



THE METRO DENVER URBAN ADVANTAGE 

 MIDDLE SCHOOL SCIENCE 

EFFICACY STUDY 

DATA COLLECTION EFFORTS 

Pre-Post 
Student 
Surveys 

Pre-Post 
Student 
Science 

Assessment 

Standardized 
Student 
Science 

Assessment 

Pre-Post 
Teacher 
Surveys 

Post-only 
Parent 
Surveys 



School 

Year 
2004-

2005 

2005-

2006 

2006-

2007 

2007-

2008 

2008-

2009 

2009-

2010  

2010-

2011 

2011-

2012 

2012-

2013 

Schools  31 111 129 156 147 174 156 137 123 

New  

Teachers 62 133 116 127 61 182 86 63 111 

Continuing 

Teachers 62 94 129 196 204 285 280 253 

Total  

Teachers 62 195 210 256 257 386 371 343 364 

UA 

Students 
5,500 18,722 21,016 27,541 24,793 37,582 37,822 35,824 33,295 

New York City 

In FY13, 22% of all NYC middle schools participate in UA 



Demographic Data: 
UA Schools vs. non-UA Schools 
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Language and Free/Reduced Lunch: 
UA Schools vs. non-UA Schools 
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UA New York City 



Raw performance data suggests UA is effective 

Student Weighted Mean Achievement, 8th Grade Intermediate Level Science (ILS) Test – Percent Proficient 
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Linear Probability Coefficients, High School Outcomes 
  Model 1 Model 2 

  β/s.e β/s.e 

      

Attending a STEM School 0.014*** 

(0.003) 

0.008* 

(0.004) 

Attending a Partial STEM School NS NS 

Taking Living Environment Regents in 8th or 9th Grade 0.255*** 

(0.012) 

0.246*** 

(0.012) 

Passing Living Environment Regents NS NS 

Passing Living Environment Regents with 65 or higher 0.040*** 

(0.006) 

0.032*** 

(0.006) 

Passing Living Environment Regents with 85 or higher 0.062*** 

(0.005) 

0.054*** 

(0.005) 

Taking Earth Science Regents in 8th or 9th Grade 0.039*** 

(0.007) 

0.033*** 

(0.007) 

Passing Earth Science Regents 0.029*** 
(0.0006) 

0.012* 
(0.0006) 

Passing Earth Science Regents with 65 or higher 0.059*** 

(0.007) 

0.037*** 

(0.008) 

Passing Earth Science Regents with 85 or higher 0.062*** 

(0.005) 

0.054*** 

(0.005) 

School Fixed Effects YES YES 

* p<0.05, ** p<0.01, *** p<0.001 
Robust clustered standard errors in parentheses 
Control variables not shown are: Black, Hispanic, Asian, Female, 
Poor, Special Education, LEP, and for Model 1 lagged_zmath. 



Post 8th Grade Outcomes 

• Students at UA schools were found to be 
25.5% more likely to take the Living 
Environment Regents exam in 8th or 9th grade 
and showed significantly higher levels of 
proficiency than students in non-UA schools. 

 

• There is an increased probability of UA 
students attending STEM high schools.  

UA New York City 



Table Discussions 

1. Choosing the “right” STEM partners to collaborate 

2. Determining the curricular focus of a STEM 
partnership 

3. Building and sustaining a STEM partnership program 

4. Funding a STEM partnership program 

5. Designing a STEM partnership program for scale 

6. Assessing the impact of a STEM program on student 
learning and teacher practice 


