Lesson Plan for Henrico 21 Awards
Teacher Name:

Chuck Ridle
Collaborators: 

Kim Powell – HCPS Elementary Science Specialist
Lesson Title:


Mapping the Ocean Floor

Target Grade/Subject:
5th Grade Science

Length: (total class hours required to complete)

1 hour

Summary: (Summarize your lesson in one succinct paragraph)
“Mapping the Ocean Floor” begins with a question posed to the students – 

“Do you think a hotel could be built on the ocean floor? If so, use key vocabulary to explain the best place to build a hotel on the ocean floor.”

Using Discovery Science videos, students explore how SONAR and echolocation are used to map the ocean floor, and then use prepared data to create a Numbers spreadsheet. Once the spreadsheet is completed, students utilize the data to create a line graph that reflects the geography of the ocean floor. Students label the ocean floor with provided vocabulary. Taking into account the geography of the ocean floor and factoring the effects of water pressure and the amount of sunlight, students decide which part of the ocean floor is best for building an underwater hotel.

Essential questions or objectives:
Standards This Lesson Meets

Science

5.1:  The student will plan and conduct investigations in which

a) Data are collected, recorded, and reported using the appropriate graphical representation;

b) Predictions are made using patterns, and simple graphical data are extrapolated;

c) An understanding of the nature of science is developed and reinforced.

5.2:  The student will investigate and understand how sound is transmitted and is used as a means of communication.  Key concepts include:

c) Uses and applications (voice, sonar, animal sounds, and musical instruments)

Science 5.6:  The student will investigate and understand characteristics of the ocean environment.  Key concepts include:

a) Geological characteristics (continental shelf, slope, rise, abyssal plain, trenches, ridges);

b) Physical characteristics (depth, salinity, major currents)

Math

SOL 5.18:  The student will, given a problem situation, collect, organize, and display a set of numerical data in a variety of forms, using bar graphs, stem-and-leaf plots, and line graphs, to draw conclusions and make predictions.

21st Century Skills

Research and information literacy:  

a) Students use appropriate digital tools to assemble, evaluate, and utilize information

b) Students use information and resources to accomplish real-world tasks.

Problem Solving and Critical Thinking:

a) Students use technology to collaborate and solve authentic real-world problems in which there are multiple solutions

b) Students develop and answer open-ended questions using higher order thinking skills.

Communication and Collaboration:

a) Students form collaborative teams to solve real-world problems and create original works using appropriate technologies.

Creativity and Innovation:

a) Students apply critical thinking and research methods to create original work.

Resources:

Technology: (Provide a list of any hardware/software, web-based resources, or specialized equipment needed for this lesson)

Echolocator (borrowed from Deep Run High School Science Dept.) & software

Student MacBooks with Numbers software

Access to Internet for Discovery Education and Merriam-Webster online dictionary

Projector & Promethean Board

Other Required Resources: (manipulatives, books etc.)

None
Lesson Development:

Echolocation and Sonar
· Using the website below, the teacher shows students the animation illustrating how NOAA Scientists use Sonar to map the ocean floor. http://www.nauticalcharts.noaa.gov/staff/docs/Multibeam_720@24fps-300Kbps.mov
Map the Classroom using Echo-Locator

· Two student volunteers assist the teacher in moving the Echo-Locator across the classroom. Data is transmitted to the computer.

· When complete, the computer is connected to the classroom projector, allowing students to see the “map” of the classroom. Varying levels in the map show where desks are.

What is it like at the bottom of the ocean?

· On Promethean Board, display Geological characteristics of the ocean floor website:  http://visual.merriam-webster.com/earth/geology/ocean-floor.php 

· Student volunteers come forward to display picture and definition of following:

· Continental Shelf

· Continental Slope

· Continental Rise

· Abyssal Plain

· Oceanic Ridge

· Oceanic Trench

· Seamount

· Island

Problem: Using key vocabulary, determine good locations for building a hotel on the ocean floor. Do you think a hotel can be built on the ocean floor?

Directions:  Students will work in groups of 3.  Use the data on the next page and enter it into a spreadsheet to make a line graph.  The line graph will allow you to see what the ocean floor looks like.  Remember, in order to calculate ocean depth, scientists use the formula: 0-(1500 x sonar seconds/2).  By the time you have your line graph, you will be able to figure out the answer!

· Groups use the data to build their own spreadsheet (from a template placed in each student folder), then use the spreadsheet to create a line graph. Spreadsheet and graph are created using Numbers.

· Students label each part of the graph using text boxes and the following vocabulary:

· Continental Shelf

· Continental Slope

· Continental Rise

· Abyssal Plain

· Oceanic Ridge

· Oceanic Trench

· Seamount

· Give students approximately 20 minutes to complete, then have student volunteers come to the board and label correct features of ocean floor (using Promethean software). Have students check their work and correct any mistakes.
· Discuss other factors that contribute to where to build “Ocean Hotel” including water pressure, amount of sunlight, and amount of wildlife.
· Give students 4-5 minutes to discuss possible solutions, then discuss.
Data for creating spreadsheet.

	Point:
	Sonar Second:
	Depth (in meters): 

will appear on chart using 

0-(1500*SS/2)

	A
	0.08
	-60

	B
	0.12
	-90

	C
	0.18
	-135

	D
	0.2
	-150

	E
	0.25
	-188

	F
	0.2
	-150

	G
	0.25
	-188

	H
	2
	-1500

	I
	4
	-3000

	J
	6
	-4500

	K
	6.75
	-5063

	L
	7
	-5250

	M
	7
	-5250

	N
	7
	-5250

	O
	7
	-5250

	P
	10
	-7500

	Q
	7
	-5250

	R
	7
	-5250

	S
	7
	-5250

	T
	4
	-3000

	U
	4
	-3000

	V
	7
	-5250

	W
	7
	-5250

	X
	0
	0

	Y
	0
	0

	Z
	7
	-5250


Evaluation Procedure:

Assessment of objectives:  (Include a description of the student activity or artifact that you, as the teacher, will collect as evidence of content/skill mastery.  State how you plan to communicate your assessment expectations to the students.)
· When complete, students should have an accurately labeled graph of the geography of the ocean floor.

· Students should be able to correctly identify the continental shelf as the ideal place to open an “Ocean Hotel” because of lower pressure, more direct sunlight, and more plentiful wildlife.

TIPC Assessment:

(Using the rubric, identify where your lesson falls in each of the categories below.  Write a brief statement indicating what elements of your lesson make it strong in each of the following areas.)

Research and Information Fluency:

2.3

One strength of this lesson is in students using information and resources to apply knowledge to real-world situations and accomplish real-world tasks.
Communication and Collaboration:

3.0

The forming of collaborative teams to solve real-world problems is another strength of this lesson.

Critical Thinking and Problem Solving:

2.0

Students using resources and prior knowledge to solve a problem with multiple solutions, then reflecting on the product are strengths of this lesson.

Creativity and Innovation:



2.7

A final strength of “Mapping the Ocean Floor” lesson is that students work collaboratively to produce an artifact that offers a solution to the specified problem.






