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Andragogy Applied: Building Bridges to College with 
an Integrated Math/Science Curriculum 

Using Math to Understand Sustainabilit y Challenges of  The Earth

By: Ifeoma Nwoke in collaborat ion 
with Dorothy Dobson and Ludmila 
Ellis
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Visit kahoot.it
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About the Program

● Workforce Education Program that seeks to 
increase the number of Spanish speaking 
health care professionals in the Bronx

● Contract based in conjunction with 1199 
SEIU Training and Employment Funds

● Primarily bilingual students (Spanish and 
English speaking) 

● “The Colloquium Series” consists of college 
readiness courses combined with in/out of 
class tutoring 

● Students earn nine college credits as non-
matriculated over the course of 1 year
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About the Course: IBA 154
● Students meet twice a week 

from 6-8:30pm  (Mondays 
and Wednesdays) for 12 
weeks

● 3 credit course
● Students use two textbooks 

(math and environmental 
science)

● Course prepares students 
for statistics and 
quantitative reasoning 
course

● Students have access to in-
class tutoring and attend 4-5 
hours of out of class tutoring 
sessions per week
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• Collaboration of two experienced curriculum developers and a math and a 
sustainable science instructor. 

• Reflect relatable real-world sustainable science problems in the urban communities –
the students’ neighborhood

• Students’ educational background, the goals of the curriculum, and assessment and 
evaluation were considered

• Greater focus on mathematics since this course is also preparing students for MAT126 
– Enhanced Statistics and Quantitative Reasoning

• Three basic mathematical goals: Different representations and computations of 
rational and irrational numbers, introduction to algebraic expressions and graphical 
representation of data

• Students introduced to concepts in a 20 hours math workshop, before the start of the 
semester. 

The Process of Integration
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Learning Outcomes

● Assess the impacts of human activities on, e.g., biodiversity, air, water and
energy resources in a given area/region

● Identify how to evaluate environmental problems and solutions using
quantitative data

● Relate to ecological principles and sustainability
● Investigate potential ways to conserve environmental quality
● Acquire mathematical skills to understand, articulate and perform data

manipulation and correctly compute a variety of calculations
● Use algebraic, numerical spreadsheet or statistical methods to draw accurate

conclusions and solve environmental and mathematical problems
● Apply mathematical methods to problems in other fields of study
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Sample Syllabus

Week 1 Goal: Introduce students to 
the concept of sustainability, the 
scientific method, while using 

June  4th: 
Introduction to the Course
Introduction to mathematical 
symbols; Basic mathematical 
operations

June 6th:
Introduction to the Scientific Method, 
Introduction to Environmental 
Science, Introduction to Sustainability

Week 2 Goal: Analyze ecosystems and 
energy transfer using fractions

June 11th: Introduction to Fractions June 13th: Energy, ecosystems, and 
the Carbon Cycle

Week 3 Goal: Learn and analyze how 
to visualize data using sample 
population growth graphs

June 18th:
Graphs; Decimals: Arithmetic 
Operations with Decimals; Fraction to 
Decimal Conversions

June 20th: Population Growth

Week 4 Goal: 
Analyze the extent of water pollution 
in NYC using percents and ratios

June 25th:
Percent, Ratio and Proportion: 
Converting Fractions and Decimals to 
Percentages, Expressing Fractions and 
Decimals as Ratios

June 27th: Water Pollution
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Sample Lesson Plan
Non-Renewable Energy

I. Lecture Part 1: Oil and Coal: 30 minutes
II. Break: 15 minutes
III. Lecture Part 2: Natural Gas and Nuclear Energy: 30 Minutes
IV. Debate: 20 minutes

Have students break into four teams: Team Oil, Team Coal, Team Natural Gas, and Team Nuclear. The groups will try to 
make a convincing presentation to an imaginary town as to which form of power the town should use.

V. Case Study: Indian Point Nuclear Power Plant (https://www.nytimes.com/2017/01/06/nyregion/indian-point-nuclear-
power-plant-shutdown.html) 15 minutes

VI. Discussion Questions: 30 minutes
1. Where is Indian Point located in relation to New York City?

2. Why would Governor Cuomo support upstate nuclear plants but not one so close to NYC? Do you think that’s 
fair? Why or why not?

3. If Indian Point generates 2,000 megawatts of power, and 2,000 megawatts of power is ¼ of the metropolitan 
area’s total energy use, how much energy does the metropolitan area use in total?

4. 550 of the plant’s 1,000 total workers are in a Union. What percentage of workers is this?
5. What are some alternatives to Indian Point discussed in the article? Do you think these alternatives have the 

ability to meet New York’s power needs?

https://www.nytimes.com/2017/01/06/nyregion/indian-point-nuclear-power-plant-shutdown.html
https://www.nytimes.com/2017/01/06/nyregion/indian-point-nuclear-power-plant-shutdown.html
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Fractionation of crude oil
Answer the following:

1) What is the fraction of gasoline that 
is produced from a whole barrel of 
crude oil?

2) What is the fraction of jet fuel and 
gasoline that is produced from a 
whole barrel of crude oil?

3) What is the fraction of every other 
product except ultra-low sulfur 
distillate that is produced from a  
whole barrel of crude oil?

4) Take the answer that you get from 
number 1 and do the following: 

a) Add it to ¼ 
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How do we make it 
make sense?
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Process
● Create a space for students to vent 

their frustrations about math early 
in semester

● Model for students how to 
organize notes/notebook

● Teach students to trust the 
learning process; encourage 
mistakes

● Students have to justify their 
answers, articulate their process

● Encourage students to speak up 
and out

● Have students articulate their 
mathematical process and justify 
answers
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Content
● Make the material relevant 

(i.e. include relevant case 
studies based in NYC especially 
the Bronx)

● Text students a problem of the 
day

● Encourage students to do 2 
math problems a day 
independently 

● 50% of each class is spent 
teaching respective math or 
science content and 50% is 
focused on integration

● Use technological resources 
such as Kahoot! and 
Khanacademy
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Application

● Group work
● Weekly quizzes, midterm, final exam
● Peer teaching
● Final presentations/case studies on 

environmental non-profit organizations 
in the Bronx/NYC

● Weekly discussions how students used 
math in everyday lives



SCPS    l School of Continuing and Professional Studies l           SCPS

14

Advantages Limitations
● Instructors work collaboratively
● Instructors benefit from the  

interchange of ideas
● Students are able to use what 

they already know about math 
concepts to apply to science

● Students develop new knowledge 
regarding the conceptualizing of 
mathematics in “real-world 
problems”

● Students are able to use 
mathematics to solve 
environmental problems

● Instructors will have to relinquish 
some control of the lessons to 
other instructor

● The team work may seem time-
consuming to students

● Time-management
● We are operating at a deficit in 

terms of the instructional time 
needed to do justice to both 
content
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Interactive Exercise

What are the typical energy sources
for living things in an urban 
ecosystem? Let’s map them out!
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Let’s map some of the energy pyramids at play in this picture!
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Questions?
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