“Explaining Four Earth Science Enigmas” 

EDUCATIONAL OBJECTIVES

The learner will be able to:
· Identify three major causes of extinction of species;
· Describe how extraterrestrial impacts can cause climate change;
· List the four enigmas dating from the end of the Pleistocene that have been explained by a proposed air burst of a comet;
· Discuss the significance of  the “black mat” containing: charcoal, Clovis artifacts, and the remains of mega fauna in the same layer across North America;
· Appreciate the importance of collaboration among interdisciplinary scientists in proposing new scientific theories;
· Recognize the value in being able to date different substances found in layers in the earth to determine paleo records.

· Explain the value of the jigsaw activity where different team members help each other learn new content information.
Alignment with New Hampshire Curricular Frameworks for the middle level grades:
	Science Process Skills

	SPS1– Scientific Inquiry and Critical Thinking Skills (INQ)

	
	By the end of Grade 6, all students will apply skills from previous grades and…
	By the end of Grade 8, all students will apply skills from previous grades and…

	1. MAKING OBSERVATIONS AND ASKING QUESTIONS
Students can make observations about descriptions and images associated with impacts and extinctions.  They most likely won’t be making first hand observations of actual impacts.  
	S:SPS1:6:1.2  Plan observations based on a given purpose.

S:SPS1:6:1.3  Identify and investigate similarities and differences among observations and sets of observations.

S:SPS1:6:1.8  Ask questions about relationships between and among observations.


	S:SPS1:8:1.3  Investigate similarities and differences noted when making observations.

S:SPS1:8:1.7  Ask questions about relationships between and among observable variables.


	Science Process Skills

	SPS2– Unifying Concepts of Science

	
	By the end of Grade 6, all students will apply skills from previous grades and…
	By the end of Grade 8, all students will apply skills from previous grades and…

	1. NATURE OF SCIENCE (NOS)
	S:SPS2:6:1.1  Explain that scientists do not pay much attention to claims about how something works unless they are backed up with evidence that can be confirmed with a logical argument.

S:SPS2:6:1.2  Describe how results of similar and repeated investigations may vary and suggest possible explanations for variations.

S:SPS2:6:1.3  Explain that sometimes similar investigations get different results because of unexpected differences in the things being investigated, the methods used, or the circumstances in which the investigation is carried out, and sometimes just because of uncertainties of observations.


	S:SPS2:8:1.1  Describe how scientific investigations usually involve the collection of relevant evidence, the use of logical reasoning, and the application of imagination in devising hypotheses and explanations to make sense of the collected evidence.

S:SPS2:8:1.2  Realize that when similar investigations give different results, the scientific challenge is to judge whether the differences are trivial or significant, and this often requires more investigations. 

S:SPS2:8:1.3  Realize that knowledge, based on science,  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. 

S:SPS2:8:1.4  Provide examples that show how some scientific knowledge is very old and yet is still applicable today. 

S:SPS2:8:1.5  Recognize that some matters cannot be examined usefully in a scientific way, such as those matters that by their nature cannot be tested objectively and those that are essentially matters of morality. 



	Science Process Skills

	SPS3– Personal, Social, and Technological Perspectives

	
	By the end of Grade 6, all students will apply skills from previous grades and…
	By the end of Grade 8, all students will apply skills from previous grades and…

	1. COLLABORATION IN SCIENTIFIC ENDEAVORS
	S:SPS3:6:1.1  Work effectively within a cooperative group setting, accepting and executing assigned roles and responsibilities. 

S:SPS3:6:1.2  Work collectively within a group toward a common goal.

S:SPS3:6:1.3  Demonstrate respect of one another’s abilities and contributions to the group.
	S:SPS3:8:1.1  Work effectively within a cooperative group setting, accepting and executing assigned roles and responsibilities. 

S:SPS3:8:1.2  Work collectively within a group toward a common goal.

S:SPS3:8:1.3  Demonstrate respect of one another’s abilities and contributions to the group.  




	Earth Space Science

	ESS1– The Earth and Earth materials, as we know them today, have developed over long periods of time, through constant change processes.

	
	5-6
	7-8

	1. Composition and Features
	S:ESS1:6:2.2  Describe and define the different landforms on the Earth’s surface, such as coastlines, rivers, mountains, deltas, canyons, etc.
	S:ESS1:8:2.1  Describe the layers of the Earth, including the core, mantle, lithosphere, hydrosphere, and atmosphere.

S:ESS1:8:2.2  Use geological evidence provided to support the idea that Earth’s crust/lithosphere is composed of plates that move. [ESS1(5-8)INQ+POC-1]


	2. Fossils
	S:ESS1:6:3.1  Recognize that fossils offer important evidence relating to changes in life forms and environmental conditions over geologic time.  

S:ESS1:6:3.2  Identify connections between fossil evidence and geological events, such as changes in atmospheric composition, movement of tectonic plates, and asteroid/comet impact; and develop a means of sequencing this evidence.


	S:ESS1:8:3.1  Explain how fossils found in sedimentary rock can be used to support the theories of Earth’s evolution over geologic time; and describe how the folding, breaking, and uplifting of the layers affects the evidence.

	Earth Space Science

	ESS1– The Earth and Earth materials, as we know them today, have developed over long periods of time, through constant change processes.

	
	5-6
	7-8

	3. Observation of the Earth from space
	S:ESS1:6:4.1  Recognize that images taken of the Earth from space can show its features and any changes in those features that appear over time.


	S:ESS1:8:4.1  Describe how catastrophic changes that have taken place on the Earth’s surface can be revealed by satellite images.

	4. PROCESSES AND RATES OF CHANGE
	S:ESS1:6:5.1  Recognize that things change in steady, repetitive, or irregular ways, or sometimes in more than one way at the same time.

S:ESS1:6:5.2  Explain how some changes to the Earth’s surface happen abruptly, as a result of landslides, earthquakes and volcanic eruptions; while other changes happen very slowly as a result of weathering, erosions and deposition of sediment caused by waves, wind, water and ice.  

S:ESS1:6:5.3  Recognize that vibrations in materials set up wavelike disturbances that spread away from the source, as with earthquakes.
	S:ESS1:8:5.1  Explain that the Earth’s crust is divided into plates which move at extremely slow rates in response to movements in the mantle.

S:ESS1:8:5.2  Explain how Earth events, abruptly and over time, can bring about changes on Earth’s surface (e.g., landforms, ocean floor, rock features, climate).  

[ESS1(5-8)POC-3]
S:ESS1:8:5.3  Explain the role of differential heating or convection in ocean currents, winds, weather and weather patterns, atmosphere, or climate. [ESS1(5-8)SAE+POC-4]
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