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 The University of Toledo's
Noyce Program

● Admission Requirements
- B.A. or B.S. in Math or Science
- Subject Praxis

● Plan of Study (5 months)
- Courses in Adolescent Psychology, Best Practices, 

and Teaching Methods in Math/ Science
- Field Placement in Urban High School

● Program Support 
- Scholarship (Teach in High-Needs District for 2 years)

- Other
 



The Noyce Graduates

● Summer 2008, Inaugural Class 
 

● Science: Kimberly Bigioni
- Long-Term Substitute at Phoenix, Spring 2009
- Contract Teacher at Phoenix, Fall 2009

● Math: Lisa Jones-Gast
- Long-Term Substitute, Spring 2009
- Contract Teacher at a Traditional School, Fall 2009
- Contract Teacher at Phoenix, Fall 2010

 



Phoenix Academy High School
● Inner City, Community High School
● 4 computer laboratory sites throughout 
Toledo
●Middle school
●Approximately 700 students total
●16 HS teachers, 4 middle school teachers
●Self-paced, online delivery of material
 





Demographics
Asian 1%

Black 42%

Hispanic 8%

Indian 1%

Multi 9%

White 39%

Female 45%

Male 55%

Title I 31%

Disability 15%
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Curriculum & Instruction
● Role of Teachers

○ Individual Assistance
○ Small Groups

■ High stakes test prep
■ Distance Learning-style courses

○ Modeling
■ behavioral expectations
■ textbook use
■ problem solving

○ Test Taking Skills
○ Classroom Management

■ Pros
■ Cons
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Engaging Students in Math
Math Month

● "Subject area month" concept developed 
by our principal

● Spring 2011 Goals:
○ hands-on measurement and estimation
○ applying math in the real world

● Spring 2012 Goal:
○ increase understanding of use and abuse of 

statistics



Engaging Students in Math

Math Month
 

● Reward both 
times was a 
field trip to a 
baseball game



Engaging Students in Math
 

Math Month 2011, Task 1:  
 
Given the number of m&m's 
in here,
estimate how many are in 
here.
 
And if you win, you get....



Engaging Students in Math
 

Math Month 2011, Task 2:
What is the "Cost of Living?"
Create a budget and live within your means
● Get a job and decide on an income
● Find a crib (rent, then perhaps buy)
● Get some wheels
● Food, clothing, other personal items; 

hobbies, vacations, other recreation



Engaging Students in Math
 

Math Month, March 2012
● Same month as the Ohio Graduation 

Tests
● Same month as Pi Day (Writing test day)
 

Task:
Conduct a survey concocted by a teacher; 
then craft and conduct your own survey, 
including distorting some of your results.



Engaging Students in Math

● Shorter duration was more appealing
● About 25 students started the project; 15 

completed it
● Disruptive (surveying in the labs)
● Authentic?
● Students liked the opportunity to work 

with Excel and Word
● Some students are natural pollsters; 

provided peer assistance



Engaging Students in Math
 

First survey
● what people eat
● where people eat
● why they eat what they eat

 
Second survey

● students' designs
● must include skewed results



Engaging Students in Math
 

"I also concluded that more people prefer to 
eat at restaurants than having a home-cooked 
meal and take-out.  Also people don't consider 
the most important thing when considering 
what to eat, which is nutritional value.  Lastly, 
most people consider taste most important 
when deciding what to eat.  Since not many 
people consider nutritional value important and 
many people like restaurants
I wonder how nutritional restaurants are."



Engaging Students in Science

● Science Month
○ Reward both times was a field trip to the 

science museum, Imagination Station
○ Fall 2010 (plus raffle for 1-year membership)
○ Fall 2011



Engaging Students in Science

● Science Month 2010
○ Goals

■ Facilitate understanding of Scientists & Scientific 
Research

■ Encourage Critical Thinking
■ Measurement
■ Written Communication

 



Engaging Students in Science

●Science Month 2010
○ Publicity

■ electronic bulletins
■ staff (badges) 
■ posters

 

Ask Me About
Science Month



Engaging Students in Science

● Science Month 2010
○ Task: Part 1 - What makes a Good 

Scientist?
■ View videos/read transcript of scientists 

discussing what it takes to be a good scientist (http:
//www.hhmi.org/becoming)

 
 
■ Write essay 

answering the 
question, "What 
Makes a Good 
Scientist?" 

 



Engaging Students in Science

● Science Month 2010
○ Task: Part 2 - What’s new in Science?  

■ Select an article to read from ScienceNews 
Magazine (http://www.sciencenews.org)

■ Write essay summarizing the article and suggest 
two additional research questions. 



Engaging Students in Science

● Science Month 2010
○ Task: Part 3 - How Fast is Your Brain?  

■ Participate in an experiment on ReactionTime
■ Help collect additional data
■ Make a graph of the results
■ Write an essay interpreting 

     the results of the experiment.



Engaging Students in Science

● Science Month 2010
○ Participation
          *70 Students took packets  (*at least)

52 Students started the reaction-time experiment
11 Students completed all three tasks



Engaging Students in Science

●Science Month 2010
○ Outcomes

■ Part I: Characteristics identified by students as 
important to being a scientist included: creativity, 
curiosity, patience, observant, skepticism

■ Part II: In response to an article correlating 
obesity with the common cold, a student 
recommended that the researchers should also 
consider the children's diet and exercise habits. 

■ Part III: A student identified age as a possible 
factor that could affect reaction time.

 



Engaging Students in Science

● Science Month 2010
○ Challenges

■ Teacher rotation through sites
■ Student attendance
■ Student effort or support?



Engaging Students in Science

● Science Month 2011
● Task: A Forensic Case Analysis

 

S/F57
Title: A Forensic Case Analysis to Engage At-Risk Students in Science
 



Engaging Students in 
Math and Science

●Challenges & Limitations
● Student motivation

● credits
● reward

● Student attendance 
● Measuring impact on students



High Stakes Testing 

● Strategies for preparing students to take 
the Ohio Graduation Test (OGT)

○ Question of the Day
○ Small Group Instruction
○ Individual Tutoring
○ Science Prep Website



OGT Question of the Day
● Diffuse Strategy (for all students)
● Questions

○ Modified released questions
○ Humorous & engaging?

● Incentive = food
● Publicity

○ e-bulletins
○ website
○ staff

 



Math Question of the Day

● No multiple choice, regardless of source 
question

● Used names of actual students (from all 
sites) as well as other teachers

● The problem setting was often the school 
(i.e., how big is the pool on the 5th floor?)

 



Math Question of the Day
Romero and Brittany are very fond of 
cheese, and Romero has heard that the 
moon is made of green cheese. So he and 
Brittany decide to build a rocket in Brittany’s 
basement to go to the moon to see if this is 
true—and set up their company, Lunar 
Cheez Consortium, Limited Liability 
Company (LCC, LLC) while they’re at it. The 
picture below shows their rocket, which they’
ll need to fill with NASA High Grade Oxygen.
 
How many cubic feet of oxygen will they 
need? Answer to the nearest 0.1 ft3.



Math Question of the Day

● 24 participants, from all four sites
● Ideas for next year

○ Use videos to pose the questions
○ Include fierce creatures, such as dogs, cats, 

and snakes, in the videos
● And share the wealth with the other 

departments....



Science Question of the Day

● Questions
○ Two questions from each section 

■ Earth/Space Science
■ Scientific Practices
■ Life Science (Ecology/Evolution)
■ Life Science (Genetics/ Cellular)
■ Physical Science Chemistry
■ Physical Science Physics

○ Multiple choice selections supported with 
written explanations

○ Themes included sports, a popular teacher, 
and characters from science month.

 





Science Question of the Day

● Student Participation
○ 36 students from all four sites
○ 86 entries from all four sites

 
● Outcome

○ 4 out of 4 students who answered at least 5 science 
questions passed the March 2012 Science OGT 
(*Also participated in Traditional Science Prep)



Traditional Math Prep

● Anywhere from a stolen 20 minutes one-
on-one up to an hour-long session with a 
group of many

● 47 students tutored, 22 passed
● 39 retesters, 17 tutored, 9 with improved 

scores



Overall Math Results

● Huge push to increase number of 
students testing

● 212 took the test
● 83 passed (39%)
● 45/150 (30%) passed last October
● Math dept not focused on the stats last 

year, but generally we had an 
improvement over the previous year



Traditional Science OGT Prep

● History
○ 2009 (March, June, October)
○ 2010 (March, June, October)
○ 2011 (March, June, October)
○ 2012 (March*)

 
March - one general prep session

(*6 topic-specific prep sessions)
June - topic-specific prep sessions (10 hours)

October - topic-specific prep sessions (2-4 sessions)



Traditional Science OGT Prep

● Publicity
○ Electronic bulletins
○ Staff (teachers, paras, counselors)
○ Posted schedules
○ Website
○ SMART Board announcement
○ Direct request

 
● Incentive

○ Gift card (perfect attendance)



Traditional Science OGT Prep

● Strategies
○ Pretest (with feedback)
○ Recurring topics based on released tests 

■ vocabulary (*foldables)
■ concepts (demonstration)

 
Covalent Bond
●Bond where pairs of electrons are 
  shared between atoms. 



Traditional Science OGT Prep

● Strategies
○ Recurring topics based on released tests 

■ website
■ animated powerpoint slide show lessons

 
 



Traditional Science OGT Prep

● Strategies
○ Recurring topics based on released tests 

■ SMART Board
 



○ Written Response



Traditional Science OGT Prep

● Participants (March 2012)
○ 39 students (from downtown and 2 sites)
○ Site Participants

■ 4 students attended 6 prep sessions 
■ 5 students attended 5 prep sessions 
■ 4 students attended 4 prep sessions 
■ 6 students attended 3 prep sessions 
■ 4 students attended 2 prep sessions 
■ 7 students attended 1 prep session  



Traditional Science OGT Prep

● Outcomes
○ 212 students 

 
○ Regular Ed, *No Prep - average score 387  (N=177)

25% Passed (N=45)
 

○ Regular Ed, Prep - average score 393  (N=35)
45% Passed (N=16)

 

* Includes 52 other science prep students 



Traditional Science OGT Prep

● Outcomes - Related to Prep Attendance?
     (Participants from two sites)

○ # Proficient March 2012 OGT - Attendance
■ 3 /4 students       - 6 prep sessions 
■ **1 /5 students   - 5 prep sessions 
■ 0 /4 students      - 4 prep sessions 
■ 4 /6 students     - 3 prep sessions 
■ 1 /3 students    - 2 prep sessions 
■ 4 /5 students     - 1 prep session  

** 2 students one point away from passing



Traditional Science OGT Prep

● Outcomes - Related to Site?
○ Downtown = 384.2 (N=10)           Average 

Score
                      40% (N=10)             % Passed

 
○ Site 1        = 388.5 (N=16)

      25% (N=4)
 

○ Site 2       = 413.7  (N=9)
      88.9% (N=8)



High Stakes Testing

●Evidence of Impact on Student Success
● Limitations & Challenges

● inconsistent attendance
● student attention in group setting
● small sample size 



Future Directions

●Engaging Students in Math & Science
● Science Month: Develop Pre- and Post-

Activity Assessments
● Collecting Evidence of Impact on Student 

Success (grades, credits, time to complete)
● Short-Term Activity: Science Friday



Future Directions



Future Directions

● Preparing Students for High Stakes 
Testing

● Require Pre-Prep Assessment
● Develop Post-Prep Assessment
● Develop Courses for Small Groups
● Collecting Evidence of Impact on Student 

Success



?????

Have you ever tried anything similar?



kim.bigioni@phoenixtoledo.org
 

lisa.jones-gast@phoenixtoledo.org


