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Problem-Solving Activity 

Overview of Module

· Scenario Focus  (Cluster, Pathway, Job Titles, Related Subject Matter)
· Description of the Problem to be Solved

· TDL Cluster Knowledge and Skills and Performance Elements Addressed

· National Learning Standards Addressed

· Objectives

· Measurement Criteria 

· Time Required to Complete Problem

· Support Materials and Resources Necessary for Completion of Scenario

Module Teaching Materials

· Lesson 1: How do You Read a Map? 

· Lesson 2: How do You Build a Road? (Handout 1: Road Trip! Memo)

· Lesson 3: Reading Schedules 

· Lesson 4: Getting Ready to Hit the Road (Handout 2: Research Guide)

· Lesson 5: Over the River and Through the Woods? 

Teacher Assessment Materials

· Final Evaluation

· Solution Checker

Overview of Module

Scenario Focus

This module is designed to complement the novel The Watsons go to Birmingham, 1963.  Teaching this module will take approximately six regular class periods (50 minutes each).  Prior to beginning the novel, the students will complete lessons 1 and 2; after the novel, they will complete the balance of the module lessons.

In this module, the students will create a travel plan for their family to travel from Flint, MI to Birmingham, AL.  Through research, the students will determine the most cost-effective mode of transportation for the family: car, airplane, train, etc., and create charts/graphs to compare costs.  Students will then compare the cost of travel today to the cost of travel in 1963.

Students will learn how to:

· Read maps (locate highways v. interstates, tool roads, bridges, etc.)

· Determine mileage using a legend

· Explore the “why” behind road locations today

Students will also work in teams to decide where to build new roads.  Additionally, students will learn to read schedules for busses, trains, and airlines.

Students will be assessed on their verbal and written travel plan submitted in the form of a persuasive essay.  Suggested rubrics are included for both styles of presentations.  Student group work will also be scored as a component of this module.

Primary Career Cluster: Transportation, Distribution, and Logistics http://www.careerclusters.org
Primary Career Pathway: Transportation Systems/Infrastructure Planning, Management, and Regulation

Related Occupations: Urban and regional planners, surveying and mapping technicians, traffic engineers, archaeologists, environmental engineer

Recommended Subject Areas: Communication Arts (Language Arts/Reading), Math, Social Studies
Description of the Problem to be Solved

In the novel, the Watsons chose to drive from Flint to Birmingham to visit Grandma Sands.  Coincidentally, your family is going to travel to Birmingham, Alabama from Flint, Michigan to visit your family.  

As the most resourceful person in your family, and since you know how to use the Internet, your task is to determine the best way for your family to travel from Flint to Birmingham.  Unfortunately, your family plans to leave in just a couple of days, so you only have about two hours to do your research and develop your plan.  Will you travel the same route the Watsons chose?

Your final itinerary (travel plan) must include your method of travel (car, bus, airplane, etc), the route you will take (and why it’s the best), and the cost for your family to travel.  If you plan to drive, you must figure your cost for gas and lodging!  If you fly or take a bus, you may need to rent a car when you arrive in Birmingham.

Be prepared to present your plan to your family and be ready to explain why you selected your route and method of travel.  In addition, you must collect data for travel costs in 1963 and compare the results to your travel plan.  You may use either a chart or graph to compare the costs.  Don’t forget, cars in the 1960s did not get good gas mileage!  

TDL Cluster Knowledge and Skills and Performance Elements Addressed

· TRPB01.01.02  Select mode/modes of transportation needed to meet identified company/customer needs and requirements.

· Develop plans for new, improved or discontinued transportation infrastructure (e.g., highways, airports, train terminals, ports, intermodal facilities).

· TRPE01.02 Assess, plan and manage implementation of transportation services to provide safe, reliable, high quality transportation for people and products.

Common Core Standards
Language Arts

· SL.7.1. Engage effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-led) with diverse partners on grade 7 topics, texts, and issues, building on others’ ideas and expressing their own clearly.
· SL.7.4. Present claims and findings, emphasizing salient points in a focused, coherent manner with pertinent descriptions, facts, details, and examples; use appropriate eye contact, adequate volume, and clear pronunciation.
· SL.7.5. Include multimedia components and visual displays in presentations to clarify claims and findings and emphasize salient points.
· WHST.6-8.4. Produce clear and coherent writing in which the development, organization, and style are appropriate to task, purpose, and audience.
· WHST.6-8.10. Write routinely over extended time frames (time for reflection and revision) and shorter time frames (a single sitting or a day or two) for a range of discipline-specific tasks, purposes, and audiences.
Mathematics

· 7.RP.1. Compute unit rates associated with ratios of fractions, including ratios of lengths, areas and other quantities measured in like or different units.
· 7.RP 3. Use proportional relationships to solve multistep ratio and percent problems. 

· 5.MD 1. Convert among different-sized standard measurement units within a given measurement system (e.g., convert 5 cm to 0.05 m), and use these conversions in solving multi-step, real world problems. 

· 5.MD 2. Make a line plot to display a data set of measurements in fractions of a unit (1/2, 1/4, 1/8). Use operations on fractions for this grade to solve problems involving information presented in line plots.  
Objectives

	What I Want Students to Know
	What I Want Students to be Able to Do

	· What map legends are used for

· How to locate information to plan a trip via car, bus, plane, or train

· What goes into planning a road
· What makes one route better than another

	· Use map legends (keys) accurately

· Measure mileage using the key given on the map

· Work cooperatively with team members to complete a task

· Develop a logical, reasonable itinerary 

· Communicate thoughts clearly and effectively

· Create graphs or charts displaying the costs of travel and embed the graphs in written presentation
· Write a persuasive essay


Measurement Criteria

The initial project, a team “road-building” exercise, will be scored based upon teamwork, preparation, and participation.  The teacher will use the scoring guide found on page 17 in this module packet.  If desired, classroom teachers may add other criteria to meet the needs of varied curricula.

The final persuasive essay will be scored using a scoring guide based upon the 6 Traits of Writing (www.nwrel.org).  The chart/graph included in the writing will be reviewed by teacher, but not necessarily scored.  This scoring guide is found on page 18 in this module packet.  

Time Required to Complete Problem (Estimated): Ten, 50-minute class periods

Support Materials and Resources Necessary for Completion of Scenario

· The Watsons go to Birmingham, 1963 (student novels)

· Atlases for student use

· State maps

· DOT speaker – highway planner, archaeologist, other

· Poster board for each group; Post-it® notes or index cards

Links:

· http://www.fhwa.dot.gov/interstate/densitymap.htm (US DOT highway map)

· http://www.worldatlas.com/aatlas/world.htm
· www.amtrak.com
· www.gogreyhound.com
· www.modot.gov
· http://www.thr.mlit.go.jp/iwate/kodomo/english/road_e/HTML/how_to_01.html
· http://www.modot.mo.gov/interstate/MissourisInterstateHistory.htm
Equipment/Software:

· SMART Board or other interactive white-board (Overhead projector and map transparencies if no access to interactive board)

· Access to computers with Internet connection

· Word processing software

· Excel or other software to make charts/graphs

	Lesson 1
	How do You Read a Map?

	Time Estimate:  one 50- minute class period

	Objectives

	1. Locate highways, interstates, toll roads, bridges, etc. on a map

2. Locate major cities on a map

3. Determine distance using a map key

4. Use map legends to locate special features



	Materials & Resources

	· Atlases and state maps

· http://www.fhwa.dot.gov/interstate/densitymap.htm
· http://www.worldatlas.com/aatlas/world.htm
· Post-it notes or index cards – use in measurement of mileage



	Agenda

	Step
	Minutes
	Activity

	1
	10
	Students will be introduced to maps and given time to locate necessary information [e.g., key, legend, directionality (N,S,E,W), etc.]; students will locate parks and historic landmarks using key.

	2
	5
	Teacher will use SMART Board (or overhead projector with map transparency) to model locating intrastate highways; define intrastate vs. interstate.

	3
	5
	Students will locate interstate highways on maps.

	4
	10
	Students will locate measurement key and measure the distance between two towns on a map; teacher will observe the activity and assist students as needed.

	5
	15
	Students will select three major cities and measure distance from their “town” to those cities and record the information.  (Modify number for IEP/Gifted students).

	6
	5
	De-brief lesson.


	Lesson 2
	How do You Build a Road?

	Time Estimate:  Three 50-minute class periods 

	Objectives

	1. Analyze the processes in planning and building highways

2. Work in teams to ‘construct’ roads and identify potential problems and solutions

	Materials & Resources

	· Speakers from the state Department of Transportation – contact state DOT for speakers

· State road maps

· SMART Board with Internet access

· Handout 1: Road Trip! Memo

Note: Memo will have to be modified for use in states other than MO.

	Agenda

	Step
	Minutes
	Activity

	1
	20
	Speaker 1 – DOT highway planner/developer

	2
	20
	Speaker 2 – DOT archaeologist

	3
	10
	Questions from students

	
	
	DAY 2 

	1
	5
	Teacher will break class into small groups – no more than four to a group – and distribute state maps to groups

	2
	5
	Teacher will assign cities as starting/ending points for teams

	3
	40
	Students will identify the best path for a road to take, potential problems, where bridges may need to be built, etc.

	
	
	DAY 3

	
	50
	Presentation of group plans


If speakers are unavailable, the Web sites below offer explanations.  The first site is very student friendly; the second site is MoDOT’s official Web site and may contain language that is confusing for some students.

http://www.thr.mlit.go.jp/iwate/kodomo/english/road_e/HTML/how_to_01.html
http://www.modot.mo.gov/interstate/MissourisInterstateHistory.htm

MEMO

FROM:  We Pave America


TO:   Staff 

RE:  Road Trip

Ladies and Gentlemen, 

As you know, the Missouri Department of Transportation is seeking plans to construct new roads directly linking Richwoods, Missouri to the cities of St. Louis, Jefferson City, Branson, and Cape Girardeau.  

Your work teams must develop plans to your specified city.  Your plan must include a map, the length and width (e.g., two or four lanes) of your road, any parks/rest areas, possible exit ramps, any bridges, any problems you might encounter, how you will handle those problems, and the approximate cost of building your road.  Do your research; make your numbers real.

Your plans will be submitted to MoDOT in two days.  I know that you will do a great job.

Good luck, teams!

Mrs. Ross

We Pave America

	Lesson 3
	Reading Schedules

	Time Estimate:  Two, 50-minute class period

	Objectives

	1. Read schedules for bus, train, airplane

2. Determine which schedule works best for their plans



	Materials & Resources

	· SMART Board with Internet access

· Student computers with Internet access

· www.amtrak.com
· www.gogreyhound.com
· Various airline schedules

· www.modot.gov


	Agenda

	Step
	Minutes
	Activity

	1
	20
	Teacher will demonstrate how to read a schedule for various forms of transportation; changing dates/times, departure/arrival locations, etc.  Demonstrate an itinerary.

	2
	20
	Students will be allowed to explore schedules for various forms of transport.

	3
	40
	Students will develop an itinerary of a trip that they would like to take.  

(Note: The trip should include multiple modes of transportation and should not exceed 5 days.)

	4
	20
	Students share their trip itineraries and class discussion.


	Lesson 4
	Getting Ready to Hit the Road…

	Time Estimate: One, 50-minute class period 

	Objectives

	1. Determine current knowledge of the problem 

2. Create guiding questions for research

	Materials & Resources

	· Handout 2: Research Guide

· Computers for every student or student team

	Agenda

	Step
	Minutes
	Activity

	1
	50
	Students fill in research guide prior to beginning research; after teacher approves “plan,” students begin research.


Research Guide 

TDL Project – The Watsons Go to Birmingham, 1963
	What I know…
	What I need to know…

	
	


	Lesson 5
	Over the River and Through the Woods?

	Time Estimate:  Three, 50-minute class periods (Two for prep, one for presentations)

	Objectives

	1. Develop personal itineraries for their “family” to travel from Flint, MI to Birmingham, AL by car, bus, train, or airplane  

2. Compare costs of travel by car in 1963 to their travel plan

3. Write a five-paragraph persuasive essay, including a chart/graph, explaining why one plan is better than another.  Students should also keep in mind the difference in cost between today and 1963.


	Materials & Resources

	· Student access to computers with word processing and chart-creating software (e.g., Microsoft Office)

	Agenda

	Step
	Minutes
	Activity

	1
	100
	Research and develop itineraries.

	2
	50
	Present itineraries.


Teacher                    

   Assessment Material
Final Evaluation

· Problem Statement to be Solved:

This module has two main components: 

1. A road-building team project

2. An individual project 

Problem 1:  

As you know, the Missouri Department of Transportation is seeking plans to construct new roads directly linking Richwoods, Missouri to the cities of St. Louis, Jefferson City, Branson, and Cape Girardeau.  

Your work teams must develop plans to your specified city.  Your plan must include a map, the length and width (e.g., two or four lanes) of your road, any parks/rest areas, possible exit ramps, any bridges, any problems you might encounter, how you will handle those problems, and the approximate cost of building your road.  Do your research; make your numbers real.

Your plans will be submitted to MoDOT in two days.  I know that you will do a great job.

Problem 2:

In the novel, the Watsons chose to drive from Flint to Birmingham to visit Grandma Sands.  Coincidentally, your family is going to travel to Birmingham, Alabama from Flint, Michigan to visit your family.  

As the most resourceful person in your family, and since you know how to use the Internet, your task is to determine the best way for your family to travel from Flint to Birmingham.  Unfortunately, your family plans to leave in just a couple of days, so you only have about two hours to do your research and develop your plan.  Will you travel the same route the Watsons chose?

Your final itinerary (travel plan) must include your method of travel (car, bus, airplane, etc), the route you will take (and why it’s the best), and the cost for your family to travel.  If you plan to drive, you must figure your cost for gas and lodging!  If you fly or take a bus, you may need to rent a car when you arrive in Birmingham.

Be prepared to present your plan to your family and be ready to explain why you selected your route and method of travel.  In addition, you must collect data for travel costs in 1963 and compare the results to your travel plan.  You may use either a chart or graph to compare the costs.  Don’t forget, cars in the 1960s did not get good gas mileage!  

Final Evaluation Criteria

Problem 1:  

Acceptable solutions will include a map (including a legend), a projected cost, and possible problems and solutions.  Students should work as a group to come up with a solution, and all students should participate in the final presentation.  

Problem 2: 

Acceptable solutions will include a mode of transportation, a detailed route (if driving, where they will stop for gas, lodging, etc.), the cost of travel (including a chart comparing costs of other modes of travel), and a comparison of the travel costs today vs. in 1963.

Scoring Guide 
	Grading Score Sheet for Road Trip! Building a New Road

	Group and Student Name: 

	Criteria
	Scoring

	
	1
	2
	3
	4
	5

	 1.  
Student maintained proper listening skills during  


presentations and were respectful of the speaker.
	
	
	
	
	

	 2.  
Student used research time wisely; did not have to be redirected or prompted to return to task.
	
	
	
	
	

	 3.  
Student worked cooperatively and respected other’s perspectives and ideas.
	
	
	
	
	

	 4. 
Student presentation showed careful preparation, logic, and reasoning.
	
	
	
	
	

	 5.
Student presentation included a map.
	
	
	
	
	

	 6.
Student worked well as a team member to “build” a new road.
	
	
	
	
	

	 7.
Student participated in the team explanation of the new road they would build.  
	
	
	
	
	

	 8.
Peer evaluation of participation
	
	
	
	
	

	 9.
	
	
	
	
	

	10.
	
	
	
	
	

	Total Score ____  


Teacher’s notes:

Scoring Legend:

1 – Poor



2 - Below Average



3 – Average

4 – Above Average



5 - Excellent

 Expository Writing Rubric* 

	Scoring Guide:

5   Exemplary

4   Capable

3   Developing

2   Emerging

1   Not Yet

	Organization ______

__ The introduction hooks the reader.

__ The paper’s flow makes sense.

__ The main idea is supported with details.

__ The conclusion wraps up the main idea without repeating it – strong ending. 

	Ideas _____

__ The writing stays focused on the main idea.

__ The ideas are interesting.

__ Details go beyond the obvious; “Wow! I didn’t know that!”

__ Writing makes me want to keep reading.

	Word Choice _____

__ The writer uses vivid or precise words to create images in the reader’s mind.

__ The writer avoids repetition and vague language.

__ The writer successfully uses a thesaurus to enhance writing.

	Sentence Fluency _____

__ The sentences are clear and easy to understand.

__ The sentence structures and lengths are varied and interesting.

__ The writer uses transitions effectively to connect paragraphs.

__ The writing is smooth like a river and not choppy like a shallow creek. 

	Voice _____

__ The writer successfully completes the assignment.

__ The writer creates a sense of urgency in the reader; makes an emotional connection.

__ The reader can ‘hear’ the writer’s personality shining through.

	Conventions _____

__ Correct spelling (capitalization) 

__ Correct agreement

__ Correct use of punctuation                    
__ Correct verb tense

__ No fragments or run-ons 

	


*Adapted from the 6 Traits of Writing ©

Handout 1


Road Trip! Memo





Handout 2:


Research Guide





Student Score:_____ /______


Teacher’s Notes:
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