
Grade 4 Advanced/Gifted and Talented Mathematics 
The Third Bridge: Lesson Seed 2


	Domain: Operations and Algebraic Thinking

Cluster: Use the four operations with whole numbers to solve problems.
 
Standard(s): 4.OA.2 – Multiply or divide to solve word problems involving multiplicative comparison, e.g., by using drawings and equations with a symbol for the unknown number to represent the problem, distinguishing multiplicative comparison from additive comparison.
4.MD.1 – Know relative sizes of measurement units within one system of units including km, m, cm; kg, g; lb, oz.; l, ml; hr, min, sec. Within a single system of measurement, express measurements in a larger unit in terms of a smaller unit. Record measurement equivalents in a two-column table. 
6.RP.1 - Understand the concept of a ratio and use ratio language to describe a ratio relationship between two quantities.


	Purpose/Big Idea: 
· Additive and multiplicative comparisons are two very different ways to compare quantities.
· Additive comparisons focus on the difference between two quantities, “How many more?” (e.g., Bonnie has 3 pencils and Grant has 5 pencils.  How many more pencils does Grant have?)
· Multiplicative comparisons focus on comparing two quantities by showing that one quantity is a number of times larger or smaller than the other, “How many times as much?” (e.g., Bonnie studied for 2 hours and Grant studied for 8 hours.  How many times as much did Grant study?)

	Materials:
· Lesson Resource 2a – Which Tree Grew More?
· Lesson Resource 2b – Oriole Island Data
· Lesson Resource 2c – Unit Rate Stations Questions
· Chart paper & markers


	Activity 1. Warm Up/Drill:
· Propose the following situation to students:
Last year the local government planted maple tree saplings near the library.  The first sapling was 2 feet and 3 inches tall.  The second sapling was 6 feet and 8 inches tall.  Currently, the first sapling stands 4 feet and 6 inches tall, and the second sapling stands 10 feet tall. 
· Ask: Which tree grew more? (Consider first discussing with the class some strategies for solving this problem; e.g., converting all measurements to inches, creating a table, etc.)
· Students can work in small groups to discuss the problem, share their strategies, and defend their answers.
· Some students will argue that the second tree grew more since it grew 40 inches and the first tree only grew 27 inches.  This would indicate that the student is using additive reasoning.
· Other students will argue that the first tree grew more since it doubled in size, while the second tree only grew by half its size.  This would indicate that the student is using multiplicative reasoning.
· These differing views will set the stage for a comparison of the two perspectives. If the class does not bring up both arguments, the teacher can introduce the missing perspective. 
· Foster a classroom discussion that highlights the difference between multiplicative and additive reasoning.  
· “Which grows more?” actually means “which has the greater absolute increase?”, while “which has the greater growth rate?” means “which has the greater increase relative to the starting amount?” 
· Have students think about their lives, and come up with one example of each type of reasoning. Students should share out.
· Teacher can chart responses to generate a list of instances where we use multiplicative reasoning, and where we use additive reasoning.

Activity 2:

· Present students with the Oriole Island Data (Lesson Resource 2b):
[bookmark: _GoBack]
Colonists began settling Oriole Island in the 17th century.  In the late 19th century, the island split into three pieces. At that time, the largest piece was home to a community of residents who worked for the timber industry to make lumber.  The town’s people owned and operated a saw mill that many believe contributed to the island's erosion.  By cutting down all of the trees, whose roots held the sandy soil together, the residents were indirectly jeopardizing their community and their future.
In 1900, the three islands covered more than 1,000 acres. Erosion eventually reduced the landmass to less than 200 acres by 2000.  Below is a chart that displays data on the area of each island over time.
· Ask: Which island had the greatest absolute decrease from 1900 to 1950?  Which island had the greatest rate of decrease from 1900 to 1950?
· Students can work in small groups to discuss the problem, share their strategies, and defend their answers.
· Review that additive (or subtractive) reasoning is indicative of absolute change.  Multiplicative reasoning is indicative of rate of change.
· Facilitate discussion about the difference between these two questions, making connections from addition to subtraction, and multiplication to division.
· Provide students time to complete the questions in pairs.  Teacher should emphasize the importance of justifying student responses with understandings surrounding absolute change and rate of change.


	Guiding Questions:
· What generalizations can you make about additive and multiplicative comparisons?  
· When is it appropriate to reason additively?
· When is it appropriate to reason multiplicatively?



Opportunities for Extension:
· Consider having students grow their own plants, record and chart growth over an extended period of time to generate their own data for a similar problem.
· Teacher may introduce the vocabulary of ratio and proportion and have students solve ratio and proportion problems. The teacher can hang the problems around the room and have students cycle through each problem (7 problems, 5 minutes per problem). See Resource 2c. 

Possible Ways to Assess:
· Have students think of examples of a real world situations that involve absolute change and rate of change.
· Teacher can provide students with a variety of scenarios that exemplify change.  Students can classify scenarios appropriately.
· Teacher should check for understanding when students are solving additive and multiplicative comparison problems.
· Teacher should check for understanding when students are determining relationships amongst data.
· Have students complete a gallery walk to solve additive and multiplicative comparison problems.

Teacher Notes – PBL Scenario 
Lesson Seed 2 focuses on representing and comparing quantities whether they are whole or fractional measurements or ratio concepts. The lesson seed engages students early on by posing the question, “Which tree grew more?” Students work to compare and develop an understanding by using multiplicative and addition reasoning to determine which quantity is greater than, less than or equal to. In addtion students practice additive comparisons “How many more” and multiplicative “How many times more” to solve a variety of problems. This is exemplified by the Oriole Island study (Resource 2b) in which students engage with a fictional scenario to determine how much an island in Maryland is shrinking as a result of erosion. Students will consider not only the rates of land decrease but also explore rates of overall change from year to year. Furthermore, in the opportunities for extension section, teachers and students can grow their own plants to record and chart growth to develop their own problems and generate a deeper understanding of the concepts. 

This lesson seed provides another excellent opportunity for students to engage with the PBL Scenario. Opportunities to leverage applications in Seed 2 include:
· Students can apply multiplicative and additive reasoning to compare a variety of bridges around the state/country. 
· Students can look at data such as bridge length and height, cost, revenue production, environmental impact, traffic patterns, increase in the local economy, job growth, etc. Once the students have collected the data, they can organize and chart the information to explore and compare results.
· Students might use information to compare and contrast bridges in the Chesapeake Bay region to compare with other bay area locations around the country/world. This information will help students in the PBL Scenario as they discuss the type of bridge, location and impact on the local community. 

PBL Scenario Resources to consider: 
http://pghbridges.com/basics.htm 
Bridges around the World
· Longest Suspension Bridges in the World 
· The Ambassador Bridge 
· The Confederation Bridge 
· Bridges: Reaching Out 
· Sidney Lanier Bridge 
· Wonders of the World Databank 
· Historic Bridges of Minnesota 
· Bridges Reaching Out: Japan's Akashi Kaikyo Bridge 
· Introduction to Akashi Kaikyo Bridge 
· The Tower Bridge 
· The Humber Bridge 
· The Sydney Harbour Bridge 
· Historic Bridges in Georgia 
· Golden Gate Bridge 
· The Peace Bridge 
· Covered Bridges of West Virginia 
· Great Buildings: The Tower Bridge 
· Tower Bridge Cam 
· San Francisco - Oakland Bay Bridge









Lesson Resource 2a
Which Tree Grew More?

[image: ]











Last year the local government planted maple tree saplings near the library.  The first sapling was 2 feet and 3 inches tall.  The second sapling was 6 feet and 8 inches tall.  Currently, the first sapling stands 4 feet and 6 inches tall, and the second sapling stands 10 feet tall. Which tree grew more?


[image: C:\Users\wattsbra\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.IE5\FWV751GQ\MC900151195[1].wmf]Lesson Resource 2b
Oriole Island Data

Colonists began settling Oriole Island in the 17th century.  In the late 19th century, the island split into three pieces. At that time, the largest piece was home to a community of residents who worked in the timber industry.  The town’s people owned and operated a saw mill that many believe contributed to the island's erosion.  By cutting down all of the trees whose roots held the sandy soil together, the residents were indirectly jeopardizing their community.
In 1900, the three islands covered more than 1,000 acres. Erosion eventually reduced the landmass to less than 200 acres by the year 2000.  Below is a chart that displays data on the area of each island over time.
	
	Land Area in 1900
	Land Area in 1950
	Land Area in 2000

	Island A
	600
	300
	150

	Island B
	150
	90
	30

	Island C
	250
	50
	10



1. Which island had the greatest absolute decrease from 1900 to 1950?  
2. Which island had the greatest rate of decrease from 1900 to 1950?
3. Which island had the lowest rate of decrease from 1950 to 2000?
4. Compare the decrease of land area on Island A during the first and second halves of the 20th century.  
5. When did island A experience the greater absolute decrease?  
6. When did island A experience the greatest rate of decrease? 


Lesson Resource 2c

Unit Rate Questions

If it takes 7 hours to mow 4 lawns, then at that rate, how many lawns could be mowed in 35 hours? 


Billy ran 3 miles in 60 minutes and Scott ran 2 miles in 42 minutes.  Use unit rate to determine who was running faster.  


Your family will be making a trip to the grocery store Saturday. Complete the table to find out how many items you might purchase.

	Bags
	Items

	1
	 

	2
	24

	3
	 

	5
	 

	8
	 












For every 5 goals the Penguins scored, the Caps scored 8.  If the Caps scored triple the goals, how many goals would the Penguins score?  Set up a proportion and solve. 

What number is 12 % of 40?

If Sam Koch spends $10,500 on shoes and that is 5% of his weekly paycheck, how much does he make per week? 

Five bags of chips cost $8.25.  What is the cost of one bag?
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Contact the MSDE Offca of urriculum with copyrght questions.




