Lesson Title: 

Plate Tectonics

Team Members 

a) Arianne 

b) Eric 

c) Melissa 

d) Nino 

Time Allotment 

a) 12 days of instruction

b) 1 activity day

c) More time could be allotted for further tie in or for science fair projects

Overview
Students will explore the theory of plate tectonics through various activities: surveys, myths, videos, manipulations, and investigations.  They will extend their knowledge of earthquakes and volcanoes and invent a new understanding that congeals with prior knowledge and experiences.  Finally, students will apply their new knowledge of earthquakes and their effects as they:  develop investigations to test vibration theories, and devise plans to protect themselves and their families at the time of a natural disaster.
Specify Grade and Class

a) 8th grade Math and Science 

Goals/Objectives 

a) Unit goals

i) Learn that the earth is ever changing.

ii) Learn applications to math and science.

iii) Reinforce basic geology.

iv) Introduce plate tectonic theories and modes of interference.

b) Objectives 

Plate Tectonics Overview

(1) Knowledge

(a) Discuss the earth's make up.

(b) Define plate tectonics.

(c) Discuss the history of plate tectonics (fossile evidence).

(d) Discuss the different theories of plate tectonics.

(e) Discuss the different forces involved.

(f) Discuss the visual evidence of plate tectonic theory.

(2) Comprehension

(a) Summarize plate tectonics theory

(b) Differentiate between the different modes (divergent, convergent, and transform boundaries) using cardboard or thick paper stock.

(c) Use animations to show the migration of the Earth's landmasses.
(3) Application

(a) Show geographical evidence of these theories (mountains, trenches, etc) 

(b) Discuss Iceland's use of plate tectonics for energy (70% of their homes)

(c) Calculate time required for certain continents to join again.

(d) Build structures to withstand various vibrations.

(4) Analysis

(a) Explain the different plate tectonic theories 

(b) Explain the different modes (divergent, convergent, and transform boundaries)

(c) Interpret vibration data

c) Enabling and Terminal Goals

i) Short Term

(1) Knowledge transfer and reinforcement of basic plate tectonic ideas.

(2) Knowledge of the different methods of plate interfaces and subsequent results

ii) Medium Term

(1) The realization that accepted concepts are theories yet to be proven.

(2) A greater ability to formulate ideas from basic concepts.

iii) Long Term

(1) Improve ability to take data and draw own conclusions.

(2) Realize that the world in which they exist is ever changing and influenced by society's decisions.

Materials 

a) Paper Stock/Cardboard

b) Building Materials:  toothpicks, popsicle sticks, glue, etc.

c) Graph Paper

d) Pens, Pencils, Markers

e) Computers

i) Software

(1) MS Word

(2) MS Excel

f) Vibratory Table

Safety Issues / Precautions

Activities: 

Week #1  (2 days)

1) Who are earth scientists?  What do they do? 

2) Brainstorm topics, lead to plate tectonics.

3) Introduction to Pangea Activity (manipulatives)

Week #2 (2 days)


1)  Focus on evidence:  fossil, geographical evidences, distribution of plant and animal species.

2)  Making observations and developing theories.
Week #3 (2 days)

1) Focus on land masses and land movement

2) Explore movement modes:  convergence, divergence, and transform.

3) Apply specific examples, eg. Hawaii.

Week #4 (2 days)

1) Convection Theory 

2) Experiments with convection.

Week #5  (2 days)

1) Explore Earth’s Vibrations

2) Vibration Activities

Week #6 (2 days)

1) Building Structures to be tested on quake table

Week #7  Activity Day with Rotating Stations


Stations

1) Earthquake Survey Analysis

2) Earthquake Myths (Language Arts connection)

3) Environmental Effects of Earthquakes (Video)

4) Causes of  Earthquakes (geology/geography with manipulatives)

5) Preparing for Natural Disasters (economics)

6) Earthquake Table:  Data Collection of times for structures to fail

7) Theory of Pangea (computer application/animation)

Standards: 

Science

8.1.1
Recognize that and describe how scientific knowledge is subject to modification as new information challenges prevailing theories and as a new theory* leads to looking at old observations in a new way.

8.1.2
Recognize and explain that some matters cannot be examined usefully in a scientific way.

· theory: an explanation supported by substantial evidence

8.1.4
Explain why accurate record keeping, openness, and replication are essential for maintaining an investigator’s credibility with other scientists and society.

8.1.7
Explain why technology issues are rarely simple and one-sided because contending groups may have different values and priorities. 

8.1.8
Explain that humans help shape the future by generating knowledge, developing new technologies, and communicating ideas to others.

8.2.2
Determine in what units, such as seconds, meters, grams, etc., an answer should be expressed based on the units of the inputs to the calculation.

8.2.3
Use proportional reasoning to solve problems.

8.2.4
Use technological devices, such as calculators and computers, to perform calculations.

8.2.5
Use computers to store and retrieve information in topical, alphabetical, numerical, and keyword files and create simple files of students’ own devising.

8.2.6
Write clear, step-by-step instructions (procedural summaries) for conducting investigations, operating something, or following a procedure.

8.2.7
Participate in group discussions on scientific topics by restating or summarizing accurately what others have said, asking for clarification or elaboration, and expressing alternative positions.

8.2.8
Use tables, charts, and graphs in making arguments and claims in, for example, oral and written presentations about lab or fieldwork.

8.3.2
Explain that the slow movement of material within Earth results from heat flowing out of the deep interior and the action of gravitational forces on regions of different density*.

8.3.3
Explain that the solid crust of Earth, including both the continents and the ocean basins, consists of separate plates that ride on a denser, hot, gradually deformable layer of earth. Understand that the crust sections move very slowly, pressing against one another in some places, pulling apart in other places. Further understand that ocean-floor plates may slide under continental plates, sinking deep into Earth, and that the surface layers of these plates may fold, forming mountain ranges.

8.3.4
Explain that earthquakes often occur along the boundaries between colliding plates, and molten rock from below creates pressure that is released by volcanic eruptions, helping to build up mountains. Understand that under the ocean basins, molten rock may well up between separating plates to create new ocean floor. Further understand that volcanic activity along the ocean floor may form undersea mountains, which can thrust above the ocean’s surface to become islands.

8.3.5
Explain that everything on or anywhere near Earth is pulled toward Earth’s center by a gravitational force.

8.3.6
Understand and explain that the benefits of Earth’s resources, such as fresh water, air, soil, and trees, are finite and can be reduced by using them wastefully or by deliberately or accidentally destroying them. 

8.3.7
Explain that the atmosphere and the oceans have a limited capacity to absorb wastes and recycle materials naturally. 

*
density: the density of a sample is the sample’s mass* divided by its volume

*
mass: a measure of how much matter* is in an object


*
matter: anything that has mass and takes up space

8.5.1
Understand and explain that a number must be written with an appropriate number of significant figures (determined by the measurements from which the number is derived).

8.5.3
Demonstrate that mathematical statements can be used to describe how one quantity changes when another changes.

8.5.5
Illustrate that it takes two numbers to locate a point on a map or any other two-dimensional surface.

8.6.4
Describe how the discovery of radioactivity as a source of Earth’s heat energy made it possible to understand how Earth can be several billion years old and still have a hot interior.

8.7.3
Use technology to assist in graphing and with simulations that compute and display results of changing factors in models.

Math

8.1.1
Read, write, compare, and solve problems using decimals in scientific notation*.
Example: Write 0.00357 in scientific notation. 

8.2.3
Use estimation techniques to decide whether answers to computations on a calculator are reasonable.
Example: Your friend uses his calculator to find 15% of $25 and gets $375. Without solving, explain why you think the answer is wrong. 

8.3.1
Write and solve linear equations and inequalities in one variable, interpret the solution or solutions in their context, and verify the reasonableness of the results. 

8.5.1
Convert common measurements for length, area, volume, weight, capacity, and time to equivalent measurements within the same system. 
Example: The area of a hall is 40 square yards. What is the area in square feet?

8.7.1
Analyze problems by identifying relationships, telling relevant from irrelevant information, identifying missing information, sequencing and prioritizing information, and observing patterns.

8.7.7
Recognize the relative advantages of exact and approximate solutions to problems and give answers to a specified degree of accuracy.

8.7.11
Decide whether a solution is reasonable in the context of the original situation.

Background 

a) A basic understanding of the structure of the earth – egg example.

b) Understanding of the 2D and 3D mapping and required number of ordinates to define a pt.

c) A basic understanding of how to operate a PC.

Procedures 

a) T.B.D. 

Assessment 

a) Pre-Test

b) Activities

c) Post Test

Curricular Resources and References

a) http://pubs.usgs.gov/gip/dynamic/dynamic.html
b) http://www.k12science.org/curriculum/musicalplates3/en/index.shtml
c) http://terra.rice.edu/plateboundary/index.html
d) http://volcano.und.edu/vwdocs/vwlessons/atg.html
e) http://www.ucmp.berkeley.edu/geology/techist.html
f) http://www.seismo.unr.edu/ftp/pub/louie/class/100/plate-tectonics.html
g) http://www.pbs.org/wgbh/aso/tryit/tectonics/#

h) http://www.enchantedlearning.com/subjects/astronomy/planets/earth/Continents.shtml
i) http://www.ucmp.berkeley.edu/geology/tectonics.html

j) http://www.ucmp.berkeley.edu/cambrian/cambtect.html - animations
k) http://www.ucmp.berkeley.edu/geology/anim1.html - animations
