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Driving Question: How green is your go? Making the case for complete streets! 
 
Overarching objectives 

• To understand and analyze how transportation decisions impact energy use and its impact 
on the environment 

o Develop an understanding of the relationship between transportation choices and 
carbon emissions/carbon footprint. 

o Develop an understanding of how energy is transferred. 
• To engage youth in a design-based investigation regarding how their city might adopt 

“complete streets” 
o Become aware of and apply criteria for complete streets to an investigation using 

GIS and other cybertools 
o Become aware that our choices are facilitated and constrained by what the city 

offers 
o Learn to work with the system to get the desired outcome 

 
Unit Description 
Nationwide, there have been increasing calls to “Complete Streets.” Complete streets address to 
several interrelated issues of concern to the urban community and nationally:  

• By providing greater opportunities to walk, bike and take the bus, complete streets reduce 
dependency on energy, and the use of natural resources 

• Complete streets increases options for those individuals who are unable to drive 
• Improves pedestrian and bicycle safety, so more youth can safely walk and bike to school 

daily. 
• Increases the physical activity levels and health of residents 

 
In this unit, youth investigation “how green is their go”, or in other words, how much their 
modes of transportation contribute to or help to mitigate the use of natural resources and their 
impact on the environment, using cyber tools and scientific investigation. The goal of the unit is 
for students to provide a set of evidence-based recommendations for how their community or 
city might work towards Complete Streets. 
 
Complete streets are roadways planned, designed and constructed to accommodate safe access 
for all of its users, including walkers, bicyclists, bus riders and vehicle drivers. In 2010, a bill 
was passed in MI requiring the Michigan Department of Transportation (MDOT) to work with 
communities across the state to implement Complete Streets best practices. This bill is similar to 
many bills recently passed or under consideration nationwide. 
 
In this unit focused on complete streets youth will investigate how their – and their community’s 
transportation choices – play a role in the overconsumption of energy and its impact on the 
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environment, and examine the potential impact that Complete Streets might have on these trends. 
The unit is split into three parts: 

Part 1 examines everyday transportation choices and patterns in the city along with the 
availability of alternative transportation options, and supports youth in making conjectures 
regarding the reasons for these patterns.  

In Part 2, students examine how and why energy consumption patterns matter by looking 
closely at carbon cycling. Students examine how their own transportation choices contribute to 
the carbon cycle and learn more about why carbon emissions are important.  

In Part 3, youth use GIS to gather and represent data regarding the completeness of the streets in 
their school/club commutes and build recommendations for city planners. Youth are supported in 
making evidence-based claims regarding the “completeness” of streets. They use their 
investigative findings, including their GIS maps to translate their findings and recommendations 
for a broader audience through the development of public service announcements.  

Specific science and engineering learning goals 

Transfer of Energy (grades 5-8, NSES, p. 155) 
• Energy is a property of many substances and is associated with heat, light, electricity, mechanical motion, sound, 

nuclei, and the nature of a chemical. Energy is transferred in many ways. 
• Energy entering ecosystems as sunlight is transferred by producers into chemical energy through photosynthesis 

and then from organism to organism through food webs. 
 
Science Inquiry (NSES, grades 5-8, pp. 148+) 
All students should develop the abilities necessary to do scientific inquiry 
• Use appropriate tools to gather analyze and interpret data 
• Develop descriptions, explanations, predictions and models using evidence 
• Think critically and logically to make the relationships between evidence and explanations 
• Communicate scientific procedures and explanations 
• Use mathematics in all aspects of scientific inquiry 
 
Technological Design (NSES, grades 5-8, pp. 163-165) 
All students should develop the abilities of technological designs 
• Identify appropriate problems for technological design  
• Design a solution or product  
• Implement a proposed design  
• Communicate the process of technological design 
 
Climate Change (AAAS, p. 2009) 
Climate change & Environment Sustainability 
• Humans may be able to mitigate climate change by reducing greenhouse gas emissions 
• Strategies for reduce greenhouse gas emissions: renewable and alternative sources & change in how humans use 

energy. 
• Actions taken by individuals, communities, states, & countries all influence climate. 
 
 
IT Skills 
Data gathering and analysis tools: GIS software and databases (ArcView with Excel and ODBC to preprocess GIS 
attribute data, and chemical/thermal probes for local data generation) to be used in data generation and spatial 
analysis of energy efficiency and sustainability patterns and its impact on local practices and environmental health, 
and (b) Communication Tools: PowerPoint and web design to share findings with the local/national community. 
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In this unit focused on complete streets youth will investigate how their – and their community’s 
transportation choices – play a role in the overconsumption of energy and its impact on the 
environment, and examine the potential impact that Complete Streets might have on these trends. 
The unit is split into three parts: 

Part 1 examines everyday transportation choices and patterns in the city along with the 
availability of alternative transportation options, and supports youth in making 
conjectures regarding the reasons for these patterns.  

In Part 2, students examine how and why energy consumption patterns matter by looking 
closely at carbon cycling. Students examine how their own transportation choices contribute to 
the carbon cycle and learn more about why carbon emissions are important.  

In Part 3, youth use GIS to gather and represent data regarding the completeness of the streets in 
their school/club commutes and build recommendations for city planners. Youth are supported in 
making evidence-based claims regarding the “completeness” of streets. They use their 
investigative findings, including their GIS maps to translate their findings and recommendations 
for a broader audience through the development of public service announcements. 

Background 
Overarching Driving Question: How green is your go? 
 
Overarching objectives 

• To understand and analyze how transportation decisions impact energy use and its impact 
on the environment 

• To engage youth in design-based decisions regarding how their city might adopt “complete 
streets” 

 
Unit Description 
Nationwide, there have been increasing calls to “Complete Streets.” Complete streets address to 
several interrelated issues of concern to the urban community and nationally:  

• By providing greater opportunities to walk, bike and take the bus, complete streets reduce 
dependency on energy, and the use of natural resources 

• Complete streets increases options for those individuals who are unable to drive 
• Improves pedestrian and bicycle safety, so more youth can safely walk and bike to school 

daily. 
• Increases the physical activity levels and health of residents 

 
In this unit, youth investigation “how green is their go”, or in other words, how much their modes of 
transportation contribute to or help to mitigate the use of natural resources and their impact on the 
environment, using cyber tools and scientific investigation. The goal of the unit is for students to 
provide a set of evidence-based recommendations for how their community or city might work 
towards Complete Streets. 
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Lesson 1: Everyday transportation choices 
 
Objectives 

• For youth to investigation how they and others in their community get around, and their 
reasons for their choices 

• To analyze data to ascertain patterns in transportation choices based on: age, destination, 
and other factors. 

 
Activities 

1. Class survey 
2. Interviews at key locations 
3. Traffic pattern survey and analysis 
4. Pulling it together 

 
Materials 

• Computers 
• Flip cameras 
• Interview questions 
• Traffic pattern worksheets 
• What else? 

 
Activity 1:   Class Survey 
Write the following questions on the board or in an on-line survey (i.e., survey monkey, google 
survey) 
 
 
 
 
 
 
 
 
 
 
 
 
Once students have answered these questions, analyze the data as a class. 

1. How many modes of transportation were used to get to school/club, and what are they: 
walking, biking, car ride (along), car ride (carpool or ride w/ others), bus, other 

2. How many responses per category? What percentage of the class does this represent? 

• How did you get to the club/school today? Why? 
o If you rode in a car, how many people rode in the 

car with you?  
o If more than you and your driver (i.e., Parent), then 

where were the others in the car going? 
• How will you get home today? Why? 
• Will you go anywhere else today? If so, where will you go 

and how will you get there? 
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Example Graphs 
 

 
 
Using the data representations, have students make conjectures about: 

• What form of transportation is used most? Why? 
• What impact do you think this has on energy usage? On the environment? 

 
Record answers and save for a future lesson. 
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Blog activity 
Prepare a blog entry that describes the 
different ways you and your classmates 
get to the club. Include in your entry: 

1. data from the class survey 
2. a claim based on that data 
3. three questions about what you 

think you need to learn more 
about in order to get a little smart 
about how you might “green 
your go”. 
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Activity 2: Conducting survey interviews with at key locations  
In this next activity, youth will survey local community members in the same way that they just 
took a class survey. This activity has three parts. First, youth will design an interview-survey that 
is based on the previous class activity, and selecting locations to conduct the survey. Part of this 
discussion include deciding how many people to survey at each location. Second, youth will 
conduct the survey. Third youth will analyze the survey and making evidence-based claims 
based on the survey. 
 
Part 1: Designing the survey 
Ask students to work in groups to come up with possible survey questions & ideas that address 
the following areas: 
 

• What location would you like to conduct a survey about transportation practices and 
why? 

i.e., the local corner market. I want to see if people walk there from the 
neighborhood or if they drive 

 
• How many people would you like to survey? What kinds of people would you like to 

survey? 
i.e., only kids because I want to know about people just like me. 

 
• What questions will you ask? 

Remind students to think of the questions they answered in the class survey. 
 
Gather student responses and generate a class list. Discuss the pros and cons of each location and 
kinds/numbers of people and decide on 3 or 4 locations (depending upon how many locations 
you can manage). 
 
Then work with students to refine the questions to allow for ease of answering and analysis.  
Example questions: 
 

 

How did you get [insert location] today?  (Circle answer) 
•Car   •Bus   •Bike   •Walk   •Other (explain) 
 
 
Why did you make this choice today? 
 
 
What form of transportation do you usually use to get [insert transportation]?  
•Car   •Bus   •Bike   •Walk   •Other (explain) 
 
Have you heard of Complete Streets (circle answer) 
•Yes   •No   •I don’t know 
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First, have students predict what they will find with each location, and why. Record predictions 
and save for a discussion later. 
 
 
Part 2: Collecting Data 
In teams of 3 or 4 students (with an adult) go to 
the assigned location to gather data. Have each 
students prepared to politely ask passerby’s for a 
moment of their time to participate in their 
survey activity. An example script can be found 
in the box to the right. 
 
Collect the desired number of responses and 
return back to the club. 
 
 
 
Part 3: Analyzing Data 
In groups, have students enter the data into Google survey, and generate and excel spreadsheet.  
Students should then graph the data for a.) transportation mode; b.) Reasons; and c.) complete 
streets,  using the same procedures as in the class survey. 
 
Discussion: 

• What transportation 
patterns do you notice at 
each location? 

• What are the main 
reasons? 

• Based on this information 
what do you think are the 
biggest concerns that we 
have to address if we want 
to green our go? 

 
 
 
 
 
 
 
 
 
 
 
 
 

Example script: Hi, My name is 
Jana, and I from GET City, a group 
of kids who conduct science 
investigations to try to make a 
difference on energy and 
environment issues. Would you be 
willing to participate in our survey 
that we are doing as part of our 
project on transportation patterns? 
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Activity 3: Traffic pattern analysis 
In this final activity, students will examine traffic patterns at key locations in their neighborhood 
and near the club/school. What are traffic patterns?  Traffic patterns are the number and kind of 
vehicles that pass through any given location (i.e., intersection) during a specific period of the 
day. 
 
Using Google Maps have students examine the neighborhood in and around the club/school and 
identify key locations & intersections where they might examine traffic patterns. These locations 
could be similar to the locations in which they conducted their surveys. Have students justify 
their location selection. 
 
Explain the assignment to students 
You are to record the number of cars, buses, walkers, bikers, other that pass through your 
location during a specified time period. Instruct students to put tally marks for each time they 
observe that mode of transportation during the specified time period. One student should be 
assigned as the time keeper, and two students should be assigned photographer to take 
pictures. At least 4 students should be assigned the role 
of data recorder because it would be difficult for any 
one person to record all of this information. Recording 
should be split the following way:  

• Cars going in one direction 
• Cars going in the other direction  
• Buses going in either direction 
• Walkers and bikers going in either direction 

 
If there are more than 4 students available to record data, 
then split the car recorders into two groups to get more detailed information (cars – single 
individuals; cars –carpool). 
 
Have students generate data for four 3-5 minute time trials (see Data worksheet). 
 
After students have collected their data, have them return to their groups and enter the data into 
MS Excel in the same way as represented on the worksheet. 
 
Analyzing the data 
 
Figuring out the average and hour projections 

• Determine the average number of times per minute they observed each mode of 
transportation by averaging across the time trials for each transportation mode. 

• Have students generate a projection of how many times each mode of transportation is 
used in an hour at their observed time of day (multiple the average by 60) 

 
 
 
 

• Roles: 
Time keeper 

• Date Recorder (4 
students) 

• Photographer 
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Time of day: 4:00 pm 
 
Weather: overcast, warm (65°F) 
 
Location: Outside club by road 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Graphing findings and building conjectures 

• Have students make graphs to represent their findings for their location. 
• Have students make 1 or 2 claims based on their data that tell us something about traffic 

patterns (i.e., There are 10 times more cars than any other form of transportation) 
 

Sharing findings with others 
• Ask students to prepare a 1 – 2 page powerpoint or 1 -2  paragraph blogpost to explain 

their findings to others. Their powerpoint or blog post should contain the following: 
• An explanation of their investigation (2-3 sentences) 
• 1 or 2 graphs that represent their findings 
• 1-2 claims that explain their findings 
• A new question that they have

Mode of 
Transportation 

Time period 1 
Start: 4:07 
End: 4:12 

Time period 2 
Start: 4:13 
End: 4:18 

Time period 3 
Start: 4:20 
End: 4:25 

Average 

Car (alone) 41 
 

52 46 46 (5 minutes) 
9 (minute) 

Car (carpool) -- 
 

-- -- -- 

Bus 1 
 

3 2 2 

Bike 4 
 

0 3 2.3 

Walk 2 
 

5 3 3.3 

Other 1 (skateboard) 
 

0 0 0.3 
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Traffic Pattern Analysis 
 
Time of day: 
 
Weather: 
 
Location: 
 
 
Mode of 
Transportation 

Time period 1 
Start: 
End: 

Time period 2 
Start: 
End: 

Time period 3 
Start: 
End: 

Time period 4 
Start: 
End: 

Car (alone)  
 

   

Car (carpool)  
 

   

Bus  
 

   

Bike  
 

   

Walk  
 

   

Other  
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In this unit focused on complete streets youth will investigate how their – and their community’s 
transportation choices – play a role in the overconsumption of energy and its impact on the 
environment, and examine the potential impact that Complete Streets might have on these trends. 
The unit is split into three parts: 

In Part 1, youth examine everyday transportation choices and patterns in the city along with the 
availability of alternative transportation options, and supports youth in making conjectures 
regarding the reasons for these patterns.  

In Part 2, youth examine how and why energy consumption patterns matter by looking 
closely at carbon cycling. Students examine how their own transportation choices 
contribute to the carbon cycle and learn more about why carbon emissions are important.  

In Part 3, youth use GIS to gather and represent data regarding the completeness of the streets in 
their school/club commutes and build recommendations for city planners. Youth are supported in 
making evidence-based claims regarding the “completeness” of streets. They use their 
investigative findings, including their GIS maps to translate their findings and recommendations 
for a broader audience through the development of public service announcements. 

Background 
Overarching Driving Question: How green is your go? 
 
Overarching objectives 

• To understand and analyze how transportation decisions impact energy use and its impact on 
the environment 

• To engage youth in design-based decisions regarding how their city might adopt “complete 
streets” 

 
Unit Description 
Nationwide, there have been increasing calls to “Complete Streets.” Complete streets address to several 
interrelated issues of concern to the urban community and nationally:  

• By providing greater opportunities to walk, bike and take the bus, complete streets reduce 
dependency on energy, and the use of natural resources 

• Complete streets increases options for those individuals who are unable to drive 
• Improves pedestrian and bicycle safety, so more youth can safely walk and bike to school daily. 
• Increases the physical activity levels and health of residents 

 
In this unit, youth investigation “how green is their go”, or in other words, how much their modes of 
transportation contribute to or help to mitigate the use of natural resources and their impact on the 
environment, using cyber tools and scientific investigation. The goal of the unit is for students to provide 
a set of evidence-based recommendations for how their community or city might work towards 
Complete Streets. 
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Lesson 1: What is the Carbon Cycle & Why does it matter? 
(1-2 sessions) 
 
Objectives 

• To describe the natural cycling of carbon in the Earth’s processes 
• To understand the impact that human activity has had on this process. 

 
Activities 

1. Card sort activity: Parts 1 and 2 
2. Sharing & Discussion 
3. On-Line Carbon Cycle Game 
4. Blogging: Linking to Modes of Transportation Survey 

Materials 
• Cards 
• Carbon Cycle diagrams 

 
Activity 1: Carbon Cycle Card Sort Activity 

Part 1. Pass out a packet of cards to each group. Each card has a word on it that represents a step 
in how carbon naturally cycles. In groups, have the students order the cards from left to right in a 
way that they think explains the natural process.  

 
Cards to include: 

• Plants 
• Animals 
• Atmosphere 
• Photosynthesis 
• Decomposition 
• Respiration 
• Fossil Fuels 
• Organic Matter 

 
Ask students to use “arrow cards” to show directions and relationships among the words.  

Ask groups to share their “maps.”  

Using one of the maps, lead a discussion about the group’s decisions. Ask questions like, “Why 
did you put this here?” or “Do you think this comes before or after this?” Start at the ends of the 
chain and work toward the center. Start with something the group has done correctly and then 
proceed to incorrect placements. Rearrange the order of the boxes whenever class consensus is 
reached. You should end up with a diagram similar to that in the picture below. 
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Part 2: Then ask the class what happens if you add human activity, such as automobiles. One of 
the things that automobiles emit is CO2 as part of burning gasoline. Ask the class to revise the 
figure with this included. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Activity 2: Discussion 

• What is the importance of plants in the carbon cycle? 
• How many possible paths are there for a carbon atom to move through the environment?  
• What happens to the carbon atom as it moves from 1 pool to another? Give an example.  
• Name some places where carbon appears to “get stuck” in a pool and not move for some 

time. Why might this be? 
• Humans have a big influence on the carbon cycle. What would the carbon cycle be like 

without humans? What is our impact on the carbon cycle?  
 

Activity 3: On-line Carbon Cycle Game 
Have students go on their computers and play around in the carbon cycle game, see links below. 
The goal is to get more familiar with the cycle and to understand human impact greater. 
http://theapple.monster.com/training/articles/9042-the-carbon-cycle-game 
http://www.windows2universe.org/earth/climate/carbon_cycle.html 
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Activity 4: Blog post on carbon cycle and transportation in our city.  

Use this post to tell your community how different modes of transportation can impact the 
carbon cycle.  

To prepare students to do this blog post, assign pairs of students a mode of transportation.  
Review different modes of travel to and from school (walking, bicycling, automobile, bus, etc.) 
and the costs and benefits of each. For example, carbon footprint, health, fuel cost, time, 
“coolness” factor, etc. 
 
Activity 4: Calculating C02 emissions of your commute! 

According to the Environmental Protection Agency, to calculate your personal auto emissions 
for your roundtrip commute to and from the club (school) you follow these steps: 

1. Figure out the number miles in your round trip commute. 
2. Divide the number of miles in your round trip commute by the estimated fuel efficiency 

(mpg) of the vehicle type that is selected [see: Environmental Protection Agency Fuel 
Economy Guide].  

3. Multiplied the answer above by 19.564, which is the amount of pounds of carbon dioxide 
that is emitted as a result of burning one gallon of gasoline.  

4. To figure out how many lbs of CO2 per year, multiple your answer by estimated number 
of trips per year (school year = 180 days) 

5. To calculate metric tons, this number is divided by 2,205. 
 
 
Example 

1. Your commute is 2.8 miles each way, for a round trip of 2.8 x 2 = 5.6 miles 
2. Your family drives a 2004 Ford Taurus has a fuel efficiency of 17 miles/gallon in the city 

 
5.6 miles 
 
17 miles/gallon 
 

3. Multiple 0.329 gallons by 19.564, which is the amount of pounds of carbon dioxide that 
is emitted as a result of burning one gallon of gasoline  

  

 

4. Multiple answer by number of days (180 days of school) 

 

= 0.329 gallons 

0.329 gallons x 19.564 lbs CO2/gallon = 6.44 lbs CO2  per round trip 

6.44 lbs CO2  per round trip x 180 days = 1,160 lbs CO2 per year! 
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Ask them to find a way to include their mode of transportation into the carbon cycle figure. 
Scaffolding questions include:  

 

 

 

 

Background information for teachers (From: http://eo.ucar.edu/kids/green/cycles6.htm) 
 
The Carbon Cycle 

• All living things are made of carbon. Carbon is also a part of the ocean, air, and even 
rocks. Because the Earth is a dynamic place, carbon does not stay still. It is on the move! 

• In the atmosphere, carbon is attached to some oxygen in a gas called carbon dioxide. 
• Plants use carbon dioxide and sunlight to make their own food and grow. The carbon 

becomes part of the plant. Plants that die and are buried may turn into fossil fuels made 
of carbon like coal and oil over millions of years. When humans burn fossil fuels, most 
of the carbon quickly enters the atmosphere as carbon dioxide. 

• Carbon dioxide is a greenhouse gas and traps heat in the atmosphere. Without it and 
other greenhouse gases, Earth would be a frozen world. But humans have burned so 
much fuel that there is about 30% more carbon dioxide in the air today than there was 
about 150 years ago, and Earth is becoming a warmer place. In fact, ice cores show us 
that there is now more carbon dioxide in the atmosphere than there has been in the last 
420,000 years. 

• For more detailed information go to  
• NASA’s resource page: http://earthobservatory.nasa.gov/Features/CarbonCycle/ 
• Environmental Literacy Council: http://www.enviroliteracy.org/article.php/478.html  
• National Geographic: http://ngm.nationalgeographic.com/ngm/0402/feature5/index.html  
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In this unit focused on complete streets youth will investigate how their – and their 
community’s transportation choices – play a role in the overconsumption of energy and its 
impact on the environment, and examine the potential impact that Complete Streets might 
have on these trends. The unit is split into three parts: 

In Part 1, students examine everyday transportation choices and patterns in the city along 
with the availability of alternative transportation options, and supports youth in making 
conjectures regarding the reasons for these patterns.  

In Part 2, students examine how and why energy consumption patterns matter by looking 
closely at carbon cycling. Students examine how their own transportation choices 
contribute to the carbon cycle and learn more about why carbon emissions are important.  

In Part 3, youth use GIS to gather and represent data regarding the completeness of 
the streets in their school/club commutes and build recommendations for city 
planners. Youth are supported in making evidence-based claims regarding the 
“completeness” of streets. They use their investigative findings, including their GIS 
maps to translate their findings and recommendations for a broader audience 
through the development of public service announcements. 

Background 
Overarching Driving Question: How green is your go? 
 
Overarching objectives 

• To understand and analyze how transportation decisions impact energy use and its impact 
on the environment 

• To engage youth in a design-based investigation regarding how their city might adopt 
“complete streets” 

 
Unit Description 
Nationwide, there have been increasing calls to “Complete Streets.” Complete streets address to 
several interrelated issues of concern to the urban community and nationally:  

• By providing greater opportunities to walk, bike and take the bus, complete streets 
reduce dependency on energy, and the use of natural resources 

• Complete streets increases options for those individuals who are unable to drive 
• Improves pedestrian and bicycle safety, so more youth can safely walk and bike to school 

daily. 
• Increases the physical activity levels and health of residents 

 
In this unit, youth investigation “how green is their go”, or in other words, how much their modes 
of transportation contribute to or help to mitigate the use of natural resources and their impact on 
the environment, using cyber tools and scientific investigation. The goal of the unit is for students 
to provide a set of evidence-based recommendations for how their community or city might work 
towards Complete Streets. 
 



 

In 2009, Lansing, MI adopted the Complete Streets non-motorized network 
ordinances, and the city currently developing plans and policies to help us realize 
this goal. “Complete streets are roadways planned, designed and constructed to 
accommodate safe access for all users. On these streets, pedestrians, bicyclists, 
motorists and public transit riders of all ages and abilities are able to safely move 
along and across streets which may include sidewalks, crosswalks, and bike lanes” 
(Complete Streets Detroit, 2011).  

 

In 2010, proponents of creating more 
walkable communities and supporting 
alternatives to motorized travel are 
working to get a bill passed that would 
require the Michigan Department of 
Transportation (MDOT) to work with 
communities across the state to 
implement Complete Streets best 
practices. To read more about Complete 
Streets, visit the National Complete 
Streets Coalition. Click the picture to 
watch the short video from Let’s Save 
Michigan. 
 
 

 

 

Lesson 1: What are Complete Streets? 
(1 session) 

Objectives 
• To learn GIS mapping by creating maps of routes to the club/school 
• To learn what Complete Streets are and why they are important in their community 

 
Activities 

• What are complete streets: Discussion & Blog post 
• GIS & mapping walking routes to the club/school 

 
Materials 

• Computers with internet access 
• GET City Blog 

 
Activity 1: What are Complete Streets? 
In pairs, have students read the blog post (and view the embedded video) about Safe 
Streets activities in Lansing (you can substitute another blog post for your city). Ask 
students in pairs to discuss the blog post and to develop one or two questions that they 
have about complete streets. Ask students to post their questions as comments to the blog. 
 
Blog post:  
 
 



 

 
 
 
 
 
Activity 2: GIS & mapping walking routes to club/school 
In this activity, students will create routes to the club (school) that reflect their everyday 
practice, and that reflect what might be safe walking or biking routes to the club (school). 
 
Part 1: Becoming familiar with Google Maps 

• Log in to Google maps. 
• Have students click on “options” and watch the video on “personalizing maps” 

 
Part 2: Locating home and the club (school), and generating a map that shows how you 
usually get from one to the other. 

• Locating home and club: Locate the club (school) in Google maps, and mark it 
with a pin.  Then have students locate their home and mark it with a pin. 

• Mapping Routes. Have students generate a route from home to club using Google 
features. Discuss if this is similar 
to or different from the routes 
their families take. Why? 

• Discussion: Using a show of 
hands ask how many routes are 
0-1 mile (walking distance); 1-3 
miles (biking distance), more 
than 3 miles (car/bus distance). 
Discuss how many students live 
within these boundaries. For 
those students within 1 and 3 
miles do they walk and/or bike? 
Why or why not? 

 
Part 3: Determining safe walking/biking 
routes to the club 

• Split students into small groups 
based on where they live relative to the club (north, south, east or west).  Have 
students create a 1-mile (walk) radius circle around the club. For those studies 
whose distances are outside these boundaries, have them pair with students who 
are within these boundaries. Note: It is likely that most students will be within 3 
miles of the club 

• Have students divide the walk zone into sections, using streets as section 
boundaries. 

• Assign each group a section of the walk zone and ask students to name their 
section. The same section can be assigned to more than one group if the size of the 
class warrants. 



 

• Have students map out their actual routes to the club (school) and view their routes 
in “earth”.  

• Then ask students to add the following features to their map: Bike routes (select 
“traffic” option), Traffic routes, and a third feature of their choice 

• Discussion: What routes did they identify and what did they learn about the routes? 
 
Part 4: Debriefing 

• Identify reasons students may not use a common route. 
• Challenge students to identify reasons students should use the same route if 

traveling in the same direction. 



 

 
 
 
 
Lesson 2: Designing Data Collection for Complete Streets Study & Collecting Data 
(2 sessions) 
In this lesson youth will design an investigation into complete streets and safe walking 
routes to the club from their homes. The focus of the lesson is on what kinds of data are 
useful in making careful decisions around complete streets. 
 
Objectives 

• To engage in scientific inquiry by designing an investigation into complete streets 
and safe walking routes to the club from their homes 

• To determine what data types are most useful and possible to collect in answering 
their questions 

• To design or refine data collection instruments 
 
Materials 

• Example data collection protocols 
• Ipads (with GPS receivers & Google maps queued up) 
• Clipboards, pencils, and paper 
• Digital cameras (Flip & still) 

 
Activities 

• Field data Discussion: What do we need to know to determine how complete our 
streets are? 

• Developing data collection instruments (see examples provided)  
• Organizing for data collection & collecting data 

 
Activity 1: Field data Discussion: What do we need to know to determine how complete 
our streets are (adapted from the Safe Routes Michigan Project). 
 
Part 1: Field Data Discussion: Return to the blog post from Lesson 1 (in Part 3). Remind 
youth that Complete Streets allow walkers, bikers, public transportation riders and vehicle 
riders to fairly share the road. Ask students to generate a list of qualities of complete 
streets. The list should include items such as these:  
 
 
 
 
 
 
 
 
 
 

• Walkable Routes: Sidewalks or trails without 
interruptions, walking signals and walkways 
for crossing 

• Bikeable routes: well marked bikelanes,  
• Bus routes, with well marked bus stops 
• Safety: roads and walkways in good condition, 
well lit, signals work, signs, traffic is not 
too fast or too crowded, no high crime areas. 

 



 

 
 
Part 2: Developing Data worksheets: Based on this list have students generate a list of 
criteria that they might use to evaluate their routes.  
What makes for good criteria? Good criteria: 

• Focus on one variable in the situation 
• Are reproducible: More than one person can apply the criteria and get the same 

result! 
• Closely tied to the purpose of the investigation: It matters to the investigation! 

 
Return to the list of qualities and examine each point. Can each point be turned into a 
criterion that can be used to judge the completeness of the streets? 
 
 
 
 
 
 
 
 
 
 
 
 
Use the Handout “Walkable Routes” to help initiate conversation, if needed, and adapt it 
to incorporate youth-generated criteria. Students can use this handout or make a similar 
one. Similar handout would be needed for Bikeable and Busable routes. 
 
Part 3: Collecting data 
Organize students into teams, based on Walking, Biking and Bus-riding. Assign students 
different roles: 

• Recorder: Records information provided by group members 
• Photographer: Takes pictures of critical pieces of information at each stop. 
• GPS & I-map coordinator: provides coordinates and marks spot on map 
• Observer: provides observations based on criteria at each stop. 

 
Each group should have an adult, and should walk the route from Club to Home, using a 
route agreed upon by the class. Depending upon how many groups there are and how 
much time is available, more than one route can be mapped. 
 
Saving data 
Upon return to the classroom, students should upload their data into their GET City 
folders (pictures, map). 

Example: Walkable routes 
 
Possible criteria: 

• The sidewalks are continuous 
• The sidewalks are clear of snow and 

garbage 
• The sidewalks are not broken, cracked 

or otherwise dangerous 
 



 

Complete Streets: Walkable Routes 
 

Location Criteria Photograph Notes 
Stop 1: Michigan 
State University 
Coord: 42 44.12 -84 
29.2) 
Position on map: A 

• Sidewalks: YES/NO 
o Broken  
o Not cleared or plowed 
o Not on both sides of street 

• Crossing lights: YES/NO 
o Working 
o East to see & hear 

• Street Crossings 
o Cross walk: YES/NO 
o Signals: YES/NO 
o Too much traffic 

• Pedestrian Signs: YES/N 

Picture #1: Sidewalk in 
Front on Football 
Stadium Entrance. 

Clear, unbroken sidewalk 
in front of road with bus 
and car traffic. Well used 
by pedestrians. 

Stop 2: 
Coord: 
Position map:  

• Sidewalks: YES/NO 
o Broken  
o Not cleared or plowed 
o Not on both sides of street 

• Crossing lights: YES/NO 
o Working 
o East to see & hear 

• Street Crossings 
o Cross walk: YES/NO 
o Signals: YES/NO 
o Too much traffic 

• Pedestrian Signs: YES/ 

  

Stop 3: 
Coord: 
Position map: 

• Sidewalks: YES/NO 
o Broken  
o Not cleared or plowed 
o Not on both sides of street 

• Crossing lights: YES/NO 
o Working 
o East to see & hear 

• Street Crossings 
o Cross walk: YES/NO 
o Signals: YES/NO 
o Too much traffic 

• Pedestrian Signs: YES/NO 

  

Stop 4: 
Coord: 
Position map: 

• Sidewalks: YES/NO 
o Broken  
o Not cleared or plowed 
o Not on both sides of street 

• Crossing lights: YES/NO 
o Working 
o East to see & hear 

• Street Crossings 
o Cross walk: YES/NO 
o Signals: YES/NO 
o Too much traffic 

• Pedestrian Signs: YES/NO 

  

 
 
 
 
 
 



 

 
Location Criteria Photograph Notes 
Stop5:  
Coord: 
Position on map:  

• Sidewalks: YES/NO 
o Broken  
o Not cleared or plowed 
o Not on both sides of street 

• Crossing lights: YES/NO 
o Working 
o East to see & hear 

• Street Crossings 
o Cross walk: YES/NO 
o Signals: YES/NO 
o Too much traffic 

• Pedestrian Signs: YES/N 

Picture #1:   

Stop 6: 
Coord: 
Position map:  

• Sidewalks: YES/NO 
o Broken  
o Not cleared or plowed 
o Not on both sides of street 

• Crossing lights: YES/NO 
o Working 
o East to see & hear 

• Street Crossings 
o Cross walk: YES/NO 
o Signals: YES/NO 
o Too much traffic 

• Pedestrian Signs: YES/ 

  

Stop7: 
Coord: 
Position map: 

• Sidewalks: YES/NO 
o Broken  
o Not cleared or plowed 
o Not on both sides of street 

• Crossing lights: YES/NO 
o Working 
o East to see & hear 

• Street Crossings 
o Cross walk: YES/NO 
o Signals: YES/NO 
o Too much traffic 

• Pedestrian Signs: YES/NO 

  

Stop 8: 
Coord: 
Position map: 

• Sidewalks: YES/NO 
o Broken  
o Not cleared or plowed 
o Not on both sides of street 

• Crossing lights: YES/NO 
o Working 
o East to see & hear 

• Street Crossings 
o Cross walk: YES/NO 
o Signals: YES/NO 
o Too much traffic 

• Pedestrian Signs: YES/NO 

  

 
 
 
 
 
 
 



 

 
 
 
 
 
 
Lesson 3: Making sense of the data: Are our streets complete? 
 
Objectives 

• To learn how to layer data in GIS maps, and to see the value of GIS maps in 
representing scientific ideas, including linking GPS data, importing photos to 
Google maps, and adding fieldnotes to photos. 

• To learn how to convert descriptive data into statistics in MS Excel 
• To apply findings to everyday life 

 
Materials 

• Data (from Lesson 2) 
• Computers 

 
Activities 

• Adding data to maps (create data layers) 
• Cataloguing conditions 
• Analyzing data 
• Calculate how much CO2 would be save if everyone walked or biked to the club. 

 
 
Activity 1: Adding data to maps 
 
Have students open up their saved google maps. 
Step 1: Adding placemarks for each location, with names, markers and GPS coordinates. 
 
From Google Maps Help 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

• Create or open a map. 
• Click Edit to enter editing mode. 

• Click .  Your cursor changes into a placemark icon with an "X" 
crosshairs. The crosshairs indicate where the placemark will fall.   

• Move the cursor to the appropriate location. If you want to dismiss this 
placemark, press the Escape key. 

• Click your mouse button to place your placemark. It should bounce into 
place. 

• Add a title and description. 
• You can also change the icon for your placemark by clicking the icon in the 

top right corner of the info window. You can also add your own icon. 
• Click OK to save your placemark. 
 



 

 
Step 2: Adding your photos for each location 
 
From Google Maps Help 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
Step 3: If you have made video (group comments at each location, or interview), then also 
import video. 
 
First, upload your video to google video, then follow the instructions below 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Step 4: Add fieldnotes to your map. 

• Open the saved map and click on each photo icon on the map. 
• Notice the text box that appears when the icon is clicked. 
• Type the field notes for each photo in the text box. 
• Save your work! 

• Create or open a map. 
• Click the appropriate placemark, line, shape. The info window appears. 
• Click Edit. 
• Choose Rich Text or Edit HTML. 
• If you chose Rich Text mode, click the photo icon above the description field (the last 

one in the toolbar). Enter the URL of the photo you would like to add. 
• If you chose Edit HTML mode, use the <img> tag to add photos. For example, <img 

src="http://www.google.com/intl/en_us/images/maps_results_logo.gi
f" width=150 height=55> adds the Google Maps logo to your map with a 
width of 150 pixels and a height of 55 pixels. 

• Click OK to save your changes. 
 

• Create or open a map. 
• Click the appropriate placemark, line, or shape. The info window appears. 
• Click Edit. 
• Choose Edit HTML. 
• Find the video you want on YouTube or Google Video. Copy the snippet of code that 

lets you embed the video into a website or blog. 
 On Google Video, the snippet looks like this: <embed style="width:400px; 

height:326px;" id="VideoPlayback" type="application/x-
shockwave-flash" 
src="http://video.google.com/googleplayer.swf?docId=-
274981837129821058&hl=en" flashvars=""> </embed> 

 On YouTube, the snippet looks like: <object width="425" 
height="350"><param name="movie" 
value="http://www.youtube.com/v/hKoB0MHVBvM"></param><para
m name="wmode" value="transparent"></param><embed 
src="http://www.youtube.com/v/hKoB0MHVBvM" 
type="application/x-shockwave-flash" wmode="transparent" 
width="425" height="350"></embed></object> 

• Paste the snippet of code into the description field of your placemark, line or shape. 
• Click OK to save your changes. 
 



 

 
Activity 2: Cataloging conditions & Analyzing data 
In teams, students should catalog and upload their data into a spreadsheet, making it 
possible for them to analyze it.  
 
Cataloging data 
Each group of students should have the Complete Streets Spreadsheet loaded onto their 
computer. 
 
Have each group examine their walkable, bikable and busable data sheets. The purpose of 
this activity is to tally the number of PROBLEMS identified in each main category:  
Walkable: Sidewalks, Street crossings, Pedestrian signs, and Crossing lights. For each 
category, youth should tabulate the number of problems as identified on the chart. For 
example, if youth identify that there is a sidewalk but it has not been plowed or it has 
garbage cans blocking safe passage, then 1 point should be added for “not cleared.”  If that 
same stretch of sidewalk is also broken up making walking unsafe then another point 
should be added. This stretch of sidewalk would get 2 points. 
 
 
 
 
 
 
 
 
 
 
 
 
Analyzing data 
Once the data is entered, then highlight the Location Rows (in the example above, rows 
for locations A-F), and hide the rows by control clicking and select “hide”. The rows will 
be hidden.  
 

 
 



 

 
 
Then select the data and click Insert -> Chart. Then following the prompts in excel 
continue on to make a bar chart of the frequency of the problems in your walking, biking, 
and bus commutes. 
 
 
 
 
 
 
 
 
 
 
 
Discussion: 
Ask teams to: 

• Identify the two or three most frequently occurring problems on their route. 
• Decide if these conditions are the most hazardous problems on their route. 
• Discuss what actions are needed to fix the problems they have identified. 

 
 



 

 
 
 
 
 
Lesson 5: Recommendations through Cybertools 
 
Objectives 

• To introduce and negotiate criteria for the public service announcements that 
Get Citians will create for Complete Streets. 

• To review key ideas in the complete streets units 
• To develop several evidence-based claims using their data in support of their 

recommendations 
 
Activities 

• The PSA Challenge 
• Steps in building a PSA 

 
Note: Content Get Citians should be able to address by the time they have finished their 
PSAs 

• What are complete streets?  What are some examples? 
• Why are complete streets important?  What are some examples. 
• How do complete streets help to save energy? Carbon emissions? 
• What are carbon emissions and why do they matter? 

What is the carbon cycle? 
• What is GIS and how can it help us in a scientific investigation? 

 
 
Activity 1: The PSA Challenge 
(see handout) 
 
Review the handout with students, and tell them that as a group we will go through several 
steps together to make a PSA. The steps will include: 

• What is the problem? 
• What evidence do I have? 
• What are my claims? 
• Storyboarding 
• Building and editing a PSA 

 
 
 



 

PSAs on Complete Streets 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Are your streets complete? 
Your challenge is to make a public service announcement that 
communicates your key findings to others. You must  

• Decide what your main findings are 
o Is your commute to the club made up of complete 

streets? Why or why not? What is your evidence? 
o Are there parts of your commute that are safe? 

Dangerous? 
• Who you want to communicate to: Club leaders? Peers? 

Government?  
o What do you want them to know? Why? 

 
You must be sure that your PSA is: 
 

• Less than 120 seconds long (2 minutes) 
• Have a clear message about the Complete Streets 
• Include at least 4 different types of data (photos, calculations, 

interviews, surveys, etc.) 
• Include a set of recommendations 
• Feature relevant audio (narration or music) 

 
 
 

Get city PSA 
screening 
time!!!  



 

The How-Tos of Digital Storytelling: A 7 Step Process 
 

Background: Remember a digital story is powerful and elegant because it is simple 
and short. Keep it around 2 minutes. Here’s how:  
 
Step 1 -- The topic is assigned but it’s up to the youth to determine the “big idea” they 
want to convey about the topic. Brainstorm ideas they have to create your “big idea” 
as a story. Keep the story simple, but be sure there is a story or thesis statement. For 
example, why should other care about complete streets? (use “What is the problem” 
handout) 
 
Step 2 – Gather and compile the data! Youth have done this throughout the unit. Now, 
have them create a separate folder where they move the images, graphs, 
representations that they would like to use in their digital story here. 

 
Step 3 – Begin drafting the story. Have youth decide on their main claims, and link 
those claims to a.) scientific ideas; and b.) evidence (using “Linking my claims to 
science” handout)  
 
Step 4 –  Continue drafting story. Decide on how the storyline should develop. (Use 
“Storyboard” handout) 
 
Questions to consider: 
 

• How do I want to “hook” the viewer? 
• What order do I want to present my claims? 
• How can I keep the viewer interested? 
• How can I explain my claims using multimodal techniques (visual, audio, text, 

etc.) 
 
Step 5: Share storyboard with peers for peer review.  
 
Step 6: Upload photos, music, representations, etc. into i-movie and begin composing.  

 
Step 7 –  Share video to “mp4” or “mov)  
 
Congratulations on your digital story creation! 

 



 

What is the problem?? 
 
Youth will develop statements that distill “what is important about my investigation that I 
want others to know about?” In distilling this main point, youth will develop a main of this 
PSA and main purpose of their PSA.  

• Focus: What is the problem youth are addressing in the PSA 
• Purpose: How do they want others to think about and respond to that problem? 

 
 
Brainstorming: FOCUS 
Forms groups, and in these groups have youth brainstorm several ways of stating the 
problem they just investigated, using the “What is the problem” handout. This is the 
FOCUS of the PSA. 

• Have them circle their favorite 2 ideas, and think about how they might provide 
an answer or solution to the problem.  

 
Brainstorming: PURPOSE 
Now, ask youth to think about the “PURPOSE” of their PSA. What do they want to 
communicate about the problem: solutions? Information? Action? All three? Have youth 
brainstorm these ideas in the next column. 

• Group Share: Groups should share their ideas, with the other groups providing 
“good points” and “ideas for improvement.” 

• Groups should return to their ideas and select their favorite and develop it more 
using the class feedback. 

 

http://www.lansingtownship.org/ 



 

Name(s): __________________________________________ 
 

WHAT IS THE PROBLEM?  
 
PROBLEM? 
Will your psa identify a 
problem(s)?  If so, what is it?  

SOLUTION? 
Will your psa identify  
solutions?  If so, what will 
they be?  How will they  solve 
the problem(s)? 

INFORMATIONAL? 
What kind of information will you 
provide your audience? Be as specific 
as possible.  
 

ACTION? 
Will your psa urge viewers to 
take some sort of action?  If so, 
what kinds? 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 
 
 
 
 
 

 



 

 
Linking my claims to science 

Names:  
 

What are the MAIN POINTS I want to 
make: 
 
1. 
 
 
2. 
 
 
 
3. 
 

What SCIENCE ideas will I use to help 
make my points? 

What is my evidence? 
 



 

What is your TAKE HOME message? 
 

OUR STORY BOARD 
 

 Scene Purpose of the 
scene & [time] 

What is needed Music or 
sound to add 

1.   

 

   

2.   

 

   

3.   

 

   

4.   

 

   

5.   

 

   

6.   

 

   

7.   

 

   

8.   

 

   

9.   

 

   

10.   

 

   



 

 
PSA Rubric 

 

 

Criteria 4 3 2 1 Score 
Strength 
of the 
message 
 
 

Developed a strong, 
compelling message 
that encourages 
viewers to take 
action 

Presents a clear, 
concise message 
to viewers 

Has difficulty in 
presenting a 
clear and concise 
message to 
viewers 

A clear, concise 
message to viewers 
is not identifiable 

 

Issue 
Content 
 

Uses a variety of 
accurate resources 
to clearly define the 
issues, 
consequences and 
actions for the target 
audience to take 

Uses resources 
to clearly define 
the issues and 
consequences of 
the topic 

Uses limited 
resources to 
define the issues 
and 
consequences of 
the topic  

Does not clearly 
define or present 
the issues and 
consequences 
surrounding the 
topic 

 

Use of 
graphic, 
audio and 
visual 
 

Tone and voice 
convey emotions 
and enthusiasm. 
The recording is 
clear and loud 
enough to be 
heard. Background 
sounds and effects 
blend with message. 

Tone and voice 
frequently convey 
emotions and 
enthusiasm. The 
recording is clear 
and loud enough 
to be heard. 
Back-ground 
sounds and 
effects usually 
blend w/ 
message. 

Tone and voice 
frequently convey 
emotions or 
enthusiasm. Most 
of recording is 
clear and loud.  
Back-ground 
sounds and 
effects 
sometimes 
distract from  
message. 

Tone and voice 
rarely convey 
emotions or 
enthusiasm. 
Recording is 
unclear or not loud 
enough to be heard. 
Back-ground 
sounds & effects 
absent or distract. 

 

Creativity  The message is told 
in unexpected or 
novel ways. 
Elements in the 
message are woven 
together with insight 
and 
Imagination, 
grabbing the 
attention of the 
audience. 

The message is 
told in interesting 
ways. 
Elements in the 
message are 
woven together 
with some insight 
and 
Imagination. 

The message is 
told in fairly 
interesting ways. 
 

The message is told 
in an ordinary 
manner.  
 

 

    Total:  
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