                8th Grade Science:  Unit 3


Comprehensive Curriculum

Assessment Documentation and Concept Correlation

Unit 3:  Geological History of Earth

Time Frame:  3 Weeks

	Big Picture: (Taken from Unit Description and Student Understanding)

· The processes that shape the surface of the Earth today have been at work throughout geologic time.

· Rock Layers reveal evidence of the geologic and biological history of an area.



	Guiding Questions
	Activities

Essential Activities are denoted with an asterisk
	GLEs
	Documented GLEs

DOCUMENTATION

GLE Bloom’s Level

GLEs

Date and Method of Assessment

ESS 30 Interpret a geologic timeline (

ESS-M-B1) (Comprehension)

ESS 30

Compare fossils from different geologic eras

 and areas of Earth to show that life changes 

over time (ESS-M-B1) (Comprehension)

ESS 31

ESS 33 Use historical data to draw conclusions about 

the age of Earth (e.g., half-life, rock 

strata) (ESS-M-B2) (Analysis)

ESS 33

Apply geological principles to determine the relative 

ages of rock layers (e.g., original horizontality, superposition, 

cross-cutting relationships) (ESS-M-B3) (Comprehension)

ESS 34

Describe how processes seen today are similar to those I

n the past (e.g., weathering,   erosion, lithospheric

 plate movement) (ESS-M-B3) (Comprehension)

ESS 35

Communicate ways that information from space exploration 

and technological research have advanced understanding about

 Earth, the solar system, and the universe (ESS-M-C8) (Application)

ESS 48

Identify practical applications of technological advances resulting

 from space exploration and scientific and technological research (ESS-M-C8) (Application)

ESS 49

Identify patterns in data to explain natural events (SI-M-A4) (Evaluation)

SI 13

Use evidence to make inferences and predict trends (SI-M-A5) (Evaluation)

SI 16

Recognize that science uses processes that involve a logical 

and empirical, but flexible, approach to problem solving (SI-M-B1)

 (Comprehension)

SI 27

Recognize that investigations generally begin with a review 

of the work of others (SI-M-B2) (Comprehension)

SI 28

Explain how skepticism about accepted scientific explanations 

(i.e., hypotheses and theories) leads to new understanding (SI-M-B5)

 (Analysis)
SI 35

Explain that, through the use of scientific processes and knowledge,

 people can solve problems, make decisions, and form new ideas

 (SI-M-B6) (Application)

SI 38

Identify areas in which technology has changed human lives

 (e.g., transportation, communication, geographic information 

systems, DNA fingerprinting) (SI-M-B7) (Knowledge)

SI 39

Evaluate the impact of research on scientific thought, society,

 and the environment (SI-M-B7) (Analysis)

SI 40



	Concept 1: Fossils and Geological Evidence:

13. Can students explain how scientists know what conditions existed on Earth long ago?

14. Can students describe the types of evidence that are available to scientists to interpret the history of Earth?

15. Can students suggest how to correlate discontinuous rock columns from around the world?


	*Activity 16: Relative Dating…Just Not Your Cousin

GQ 13, 14
	ESS:  31, 34

SI:  13, 14, 16
	

	
	*Activity 17: Getting to the Core of It

GQ 14, 15


	ESS:  34, 35

SI: 13, 14, 15, 16, 19

	

	Concept 2: The Dating Game: 

16. Can students describe how the relative age of a rock is determined?

17. Can students describe how certain fossils are indicators of ancient environments and how the evolutionary developments of life forms are inferred from the fossil record?

18. Can students describe how geologists are able to discern the geologic history of a region by using rock layers?

19. Can students distinguish between relative and absolute dating and describe how actual geologic ages can be measured using known rates of radioactive decay?


	*Activity 18: Half of What

GQ 16, 20
	ESS: 33

SI: 16, 22, 27, 28
	

	
	*Activity 19: What Came First

GQ 17, 18, 20
	ESS: 30, 33, 35

SI: 3, 13, 16, 39, 40; 


	

	
	Activity 20: Technology in Today’s Understanding of Earth 

GQ 18
	ESS:  48, 49

SI:  8, 14, 19, 28, 35, 38, 39, 40


	


Unit 3 Concept 1:  Fossils and Geologic Evidence

GLEs

*Bolded GLEs are assessed in this unit.

ESS 31 Compare fossils from different geologic eras and areas of Earth to show that life 

 changes over time (ESS-M-B1) (Comprehension)


ESS 33 Use historical data to draw conclusions about the age of Earth (e.g., half-life, rock 

 strata) (ESS-M-B2) (Analysis)

ESS 34 Apply geological principles to determine the relative ages of rock layers (e.g., 

original horizontality, superposition, cross-cutting relationships) (ESS-M-B3) (Comprehension)

ESS 35 Describe how processes seen today are similar to those in the past (e.g., weathering,     erosion, lithospheric plate movement) (ESS-M-B3) (Comprehension)

SI 13
 Identify patterns in data to explain natural events (SI-M-A4) (Evaluation)

SI 14
 Develop models to illustrate or explain conclusions reached through investigation 

             (SI-M-A5) (Evaluation) 

SI 15
 Identify and explain the limitations of models used to represent the natural world 

 (SI-M-A5) (Analysis)
SI 16
 Use evidence to make inferences and predict trends (SI-M-A5) (Evaluation)

SI 19
 Communicate ideas in a variety of ways (e.g., symbols, illustrations, graphs, charts, 

spreadsheets, concept maps, oral and written reports, equations) (SI-M-A7) (Comprehension)

	Key Concepts:

· Identify processes and data used to estimate the age of Earth.
	Vocabulary: 

· Relative Age

· Permineralized remains

· Carbon film

· Mold

· Cast

· Index fossil

· Superposition

· Unconformity

· Cross-section

· Rock strata



	Assessment Ideas:

· See the assessment options page at the end of this unit.

Activity-Specific Assessment:

Activity 16


	Resources:

· Teacher-Made Supplemental Resources

· Colorado School of Mines at http://www.ucmp.berkeley.edu/fosrec/BarBar.html



Instructional Activities

Note:  The essential activities are denoted by an asterisk and are key to the development of student understandings of each concept.  Any activities that are substituted for essential activities must cover the same GLEs to the same Bloom’s level.

*Activity 16:  It’s Relative Dating, Just Not Your Cousin (ESS GLE: 31, 34; SI GLEs: 13, 14, 16)

Materials List: Who’s On First Random Letters BLM (one per student group), Who’s On First Fossils BLM (one per student group), Who’s On First Fossils Key BLM

Part A:  This activity, adapted with permission from the Denver Science Project at the Colorado School of Mines (http://www.ucmp.berkeley.edu/fosrec/BarBar.html), begins with a modified SQPL (Student Questions for Purposeful Learning) strategy (view literacy strategy descriptions). In groups of two, students should begin a sequencing activity with letters written on cards. The cards (Who’s on First Random Letters BLM) are composed of nonsense letters that sometimes overlap other cards and are being used to introduce the students to the concept of sequencing. The cards should be duplicated, laminated, and cut into sets and randomly mixed when given to the students. Tell the students the letters "T" and "C" represent fossils in the oldest rock layer; they are the oldest fossils or the first fossils formed in the past for this sequence of rock layers.  Allow students two minutes to sequence the cards. Each group should then write the order of their cards and also write a reason for the order. After the two minutes of challenge, give the students a clue about the sequence of the cards with reference to original horizontality (layers of sediment are usually deposited in horizontal layers). Write the SQPL statement on the board:  “The Law of Superposition, which states that in an undisturbed horizontal sequence of rocks, the oldest rock layers will be on the bottom with successively younger rocks on top of these, helps geologists correlate rock layers around the world.”  

Next, ask students to turn to their partner and think of one good question they have about the statement. As students respond, write their questions on the board. A question that is asked more than once should be marked with a symbol signifying that it is an important question. When students finish asking questions, contribute your own questions to the list; this action will allow you to make sure important information is not missed by the students.  Tell students to look carefully for the answers to their questions as they conduct this activity.

Guide the students to look for a card that “overlaps” card “TC.” Since this card has a common letter with the first card, it must go on top of the "TC" card. The fossils represented by the letters on this card are "younger" than the "T" or "C" fossils on the "TC" card which represents fossils in the oldest rock layer. Sequence the remaining cards by using the same process. When finished, students should have a vertical stack of cards, with the top card representing the youngest fossils of this rock sequence and the "TC" card at the bottom of the stack, representing the oldest fossils. After they have arranged the cards in order, write the sequence of letters (using each letter only once) on the board from youngest to oldest – MDXONBUAGCT. Please note that none of the letters in this sequence may be reversed and still be correct. The sequence must be exactly in the order as written. Remind students that these letters represent fossils in a rock layer and that one fossil next to another within a rock layer implies no particular sequencing; they both are approximately the same age as that particular rock layer. Also, point out that a letter does not reappear later in a sequence; once it disappears, it is extinct and cannot reappear later. If certain fossils are typically found only in a particular rock unit and are found in many places worldwide, they may be useful as index or guide fossils in determining the age of undated strata. 

After completing this section, ask students if they observed an answer to their question. Allow students to confer with a partner before responding. Check off questions that are answered. Continue this process until the entire activity is complete. 

Part B: Give student groups the Who’s On First Fossils BLM and have them sequence the fossil pictures printed on "rock layer" cards in the same manner as they did the letters in Part A. You may want to color code each organism type (i.e., color the trilobites blue, etc.) before you laminate and cut the cards apart. 

Sequencing the rock layers will show the students how paleontologists use fossils to give relative dates to rock columns from around the world. The oldest rock layer is marked with the letter "M" in the lower left-hand corner. Tell the students the letters on the first set of Who’s on First cards have no significance to the sequencing procedure and should be ignored. Students should find a rock layer that has at least one of the fossils found in the oldest rock layer. This rock layer would be younger, as indicated by the appearance of new fossils in the rock stratum. Remind them that extinction is forever. Once an organism disappears from the sequence, it cannot reappear later.  Have them arrange the cards from oldest to youngest, with the oldest layer on the bottom and the youngest on top. The word “organism” is spelled when the sequence is correct. Use Who’s On First Fossil Key BLM to assess student work in Part B.

Once students begin to grasp the concept of The Law of Superposition and "relative" dating, they can extend their knowledge of geologic time by exploring radiometric dating and developing a timeline of Earth's history. Return to the list of questions generated in Part A to check which ones may still need to be answered. Use the teacher-selected readings or own knowledge to supply answers. Remind students they should ask questions before they learn something new, and then look for answers to their questions. While collecting the cards from the students, students can then complete the analysis questions from Who’s on First Fossil BLM.

Activity 17:  Getting to the Core of It (ESS GLE: 34, 35; SI GLEs: 13, 14, 15, 16, 19)

Materials List: 1 or 2 bags of “bite-size” candy bars such as Snickers® Brand, Milky Way® Brand, Mounds®, Reese’s Peanut Butter Cup® (1 bar for each student); paper plates; Getting to the Core of it BLM (one per student); string; 3 inch cut clear plastic soda straw (1 per student); wet wipes (optional for clean-up); metric ruler with millimeters; Getting to the Core of it Answers BLM; science learning logs

Note: Teachers should be aware of and address any students with allergies to these foods before conducting this activity. 

Part A: Give each student a copy of Getting to the Core of it BLM and review the basic principles of relative dating from Activity 1 – in an undisturbed rock sequence, the oldest rocks are on the bottom. Introduce the principles of cross-cutting relationships and unconformities: an unconformity is a break in the rock record caused by erosion and/or nondeposition of rock units; the disrupted rock strata are older than the cause of the disruption. Students should be able to describe how processes seen today are similar to those in the past, which is also known as uniformitarianism. Give each student two candy bar samples – they can be the same or different; it is important to tell the students not to eat the “rocks.”

 Have students take a "core sample" by carefully and steadily drilling a straw into their candy bar. They should place their thumb at the top of the straw as they twist the “drill” into the “rock.” Then ask them to complete the questions on the Getting to the Core of it BLM.

 Students will draw two separate cores (profile) of two different candy bar “rocks” and answer the questions from the Getting to the Core of it BLM in their science learning logs (view literacy strategy descriptions). The teacher should use the Getting to the Core of it Answers BLM to guide them with their answers. 

Part B: Host a think-pair-share activity that involves giving each group of students a question like the ones below. Give students about a minute to think and record their answers in their science learning logs. The students turn to a partner and share and compare their ideas and/or drawings. Then each pair joins another and shares their ideas in a small group; each time identifying the limitations of the models. These groups are then ideal to begin work together providing specific reasons as to why they chose that answer. The students should be able to answer the following questions:

· What are the layers made of? 

· Are there any repeated layers? 

· Which layer(s) or feature(s) may have formed first?

· How does this model simulate coring in the real world, and how can it be improved?
Unit 3 Concept 2:  The Dating Game

GLEs

*Bolded GLEs are assessed in this unit.

ESS 30 Interpret a geologic timeline (ESS-M-B1) (Comprehension)
ESS 33 Use historical data to draw conclusions about the age of Earth (e.g., half-life, rock 

 strata) (ESS-M-B2) (Analysis)

ESS 35 Describe how processes seen today are similar to those in the past (e.g., weathering,     erosion, lithospheric plate movement) (ESS-M-B3) (Comprehension)

 ESS 48 Communicate ways that information from space exploration and technological  

             research have advanced understanding about Earth, the solar system, and the  

             universe (ESS-M-C8) (Application)

ESS 49 Identify practical applications of technological advances resulting from space  

             exploration and scientific and technological research (ESS-M-C8) (Application)

SI 3
 Use a variety of sources to answer questions (SI-M-A1) (Knowledge)
SI 8
 Use consistency and precision in data collection, analysis, and reporting (SI-M-A3) (Knowledge)
SI 13
Identify patterns in data to explain natural events (SI-M-A4) (Evaluation)

SI 14
Develop models to illustrate or explain conclusions reached through investigation 

(SI-M-A5) (Evaluation)

SI 16
Use evidence to make inferences and predict trends (SI-M-A5) (Evaluation)

SI 19
Communicate ideas in a variety of ways (e.g., symbols, illustrations, graphs, charts, 

spreadsheets, concept maps, oral and written reports, equations) (SI-M-A7) (Comprehension)

SI 22
 Use evidence and observations to explain and communicate the results of 

 investigations (SI-M-A7) (Analysis)

SI 27
 Recognize that science uses processes that involve a logical and empirical, but flexible, approach to problem solving (SI-M-B1) (Comprehension)

SI 28
 Recognize that investigations generally begin with a review of the work of others 

 (SI-M-B2) (Comprehension)

SI 35
 Explain how skepticism about accepted scientific explanations (i.e., hypotheses and  

             theories) leads to new understanding (SI-M-B5) (Analysis)
SI 38
 Explain that, through the use of scientific processes and knowledge, people can solve  

             problems, make decisions, and form new ideas (SI-M-B6) (Application)

SI 39
 Identify areas in which technology has changed human lives (e.g., transportation,  

             communication, geographic information systems, DNA fingerprinting) (SI-M-B7) (Knowledge)
SI 40
 Evaluate the impact of research on scientific thought, society, and the environment 

 (SI-M-B7) (Analysis)

	Key Concepts:

· Identify processes and data used to estimate the age of Earth 
	Vocabulary: 

· Relative age
· Rock strata
· Decay
· Half-life
· Radioactive decay
· Absolute age
· Alpha and beta decay
· Radiometric dating


	Assessment Ideas:

· See the assessment options page at the end of this unit.
Activity-Specific Assessments:

Activity 19
	Resources:

· Teacher-Made Supplemental Resources

· http://www.lgs.lsu.edu/deploy/uploads/ gengeolbw.pdf 

· http://www.lgs.lsu.edu/deploy/uploads/gengeomapla.pdf


Instructional Activities

Note:  The essential activities are denoted by an asterisk and are key to the development of student understandings of each concept.  Any activities that are substituted for essential activities must cover the same GLEs to the same Bloom’s level.

*Activity 18:  Half of What? (ESS GLE: 33; SI GLEs: 16, 22, 27, 28)

Materials List: beans (2 colors); zip top bags; permanent marker; adding machine tape; Radioactive Decay/Half-life Student Sheet Answer Key BLM; Radioactive Timeline Key BLM; (one for each group):  shoebox, 100 paper disks of a color, 100 paper disks (a shade of the first 100 paper disks), graph paper, graphing calculator, Paper Disk Radioactive Material BLM, Paper Disks Daughter Material BLM, Radioactive Decay/Half-life Student Sheet BLM, Radioactive Decay/Half-life Conclusion BLM, Radioactive Decay/Half-life Chart BLM, Radioactive Timeline BLM, calculator

Part A: Teacher preparation: The teacher will need to copy Paper Disk Radioactive Material BLM onto colored paper and Paper Disk Daughter Material BLM onto a similar colored paper and cut 100 paper disks of each BLM.  For example, 100 disks are cut from bright yellow paper and 100 disks are cut from pastel yellow paper.

The geologic timeline is created using a variety of evidence and provides a sequence for the events in Earth’s past. Studies of rock strata using the Law of Superposition have also given geologists important clues to the relative ages of rock layers, but it works best when rocks have not been affected by tectonic motion.

Ask the students the following questions:

· How do geoscientists determine which layer is oldest if the rock layers have been overturned or in discontinuous rock columns?

· What is meant by decay?

· What does the term half-life mean?

Many other methods of determining the age of rocks exist, such as the technique known as radioactive decay. Radioactive decay is defined as a process in which some isotopes break down into other isotopes and particles. Half-life is defined as the time it takes for half of the radioactive (parent) material to decay into a daughter material. By knowing the rate at which these isotopes decay, scientists are able to estimate the age of a rock or fossil. Modern calculations, using the technique of radioactive dating, tell us that the Earth is actually over 4 billion years old. For example, U238 (uranium with 92 protons and 146 neutrons in its nucleus) is radioactive. It decays into Pb206 (lead with 82 protons and 124 neutrons in its nucleus) with a half-life of 4.5 billion years. The decay of a nucleus is a random event, like popcorn popping on the stove top; the moment when one particular kernel will pop cannot be predicted. All that can be said is that a particular uranium nucleus has a 50% chance of decaying during one half-life.

It is important for students to understand that this method gives scientists a logical and empirical approach to determining age. The more data that supports investigations in science, the better the chances are of solving problems and making discoveries. Students should recognize that scientists usually begin an investigation with a review of the work of others. Ask students why they think this is the case.

Students will explore the concept of radioactive decay in the following activity. Using a shoebox and 100 disks of two different colors, students will shake the box for 5 seconds to represent one half-life for the radioactive (parent) element. Prepare 100 disks of one color (radioactive parent material) and 100 disks of a similar color (daughter material) in separate zip top bags for each group. The students place 100 paper disks radioactive (parent) material of the same color into the box with the “X” side down. After putting the shoebox lid on, the students should shake the box for 5 seconds. The box should be opened carefully, and all the paper disks that flipped to the “X” side should be removed and the number of disks remaining in the box should be recorded on the Radioactive Decay/Half-life Chart BLM. Replace the number of removed paper disks radioactive (parent) material with the same number of paper disks daughter material. The box top should be replaced and the process should be repeated until all the radioactive (parent) disks have been flipped and replaced with the daughter disks.

The Radioactive Decay/Half-life Student Sheet BLM provides instructions on how to use a graphing calculator. And Radioactive Decay/Half-life Student Sheet Answer Key BLM provides answers to questions and a sample graph the students should achieve. Students can also graph the information from their chart, and cooperative groups should compare their results. If students elect to draw the graphs, suggest to the students that they use different colors for lines on their graphs to make them easier to analyze. Students should discover that after each shake, as they remove the radioactive disks and replace them with daughter disks, there is a definite pattern of decay. Students discover that it was impossible to predict when or how many disks would decay. Students’ graph will show a definite decrease.

Guide a discussion allowing student discovery of the pattern of half-life and decay. In analyzing the data collected, students should be able to distinguish between observations and inferences. Students should research the terms absolute age, relative age, alpha and beta decay, radiometric dating, and radiocarbon dating and record their findings in their science learning logs (view literacy strategy descriptions).
Part B: In this activity (modified with permission from the Center for Integrating Research & Learning at the National High Magnetic Field Laboratory, original activity by Richard McHenry and David Rodriguez) students will correlate data that identifies the age of different rocks layers and the appropriate use of each parent-daughter pair in the dating of Earth’s age, rocks, or other events in Earth’s history.
Teacher preparation: Lay out a length of adding machine tape that will run the length of three sides of the classroom; leave one side of the room open. Mark one end of the tape “The Present” and the other end “4.6 billion years ago” (4.6 bya).  Halfway between “The Present” and “4.6 bya,” mark “2.3 bya.”  Halfway between the “The Present” and “2.3 bya,” mark “1.15 bya.”  Halfway between “4.6 bya” and “2.3 bya,” mark “3.45 bya.”  Fill the zip top bags with a variety of combinations that total 100 beans, such as the combinations listed on the Radioactive Timeline BLM. (The bags should be large enough that the students can count the beans without opening the bag.) The bags can have other ratios of beans as long as the total number of beans equals 100. The dark beans represent the daughter atoms and the light beans represent the radioactive parent atoms. As an option for higher level students, make the total number of beads in each bag different and have them calculate the percent decay.  Label the bags with a permanent marker:  “Rock A,” “Rock B,”  “Rock C,” etc. (see Radioactive Timeline Key BLM). 

Give each student pair a bag of beans. Identify the radioactive and daughter atoms. The students should count the beans of each color in their bag. Ask them to examine the chart on the Radioactive Timeline BLM for the scenario they are given. They will multiply the length of the half-life by the number of half-lives their rock underwent, and they then stand under the position on the time line that best corresponds to the age of their rock. The Radioactive Timeline Key shows the answers.

For the first scenario, tell the students the radioactive-daughter pair is Uranium-235 and Lead-207; it has a half-life of 704 million years. With this half-life all of the students will be on the timeline. For example, the student with the Rock B bag will be at the 704 million mark because ½ of the radioactive original material decayed. The student with the Rock A bag will be nearest to “The Present”. For the second scenario the radioactive-daughter pair can be Carbon-14 and Nitrogen-14 which has a half-life of 5730 years. With this scenario, all of the students will be crowded near “The Present”. A third scenario can be carried out using the radioactive-daughter pair Uranium-238 and Lead-206 which has a half-life of 4.5 billion years. In this scenario some of the students will see that they are in the future and do not have a place on the timeline.  More scenarios can be completed so that all students participate (see Half-life calculator under Resources).
The students should be able to explain why they are standing in that spot on the timeline. After each scenario, discuss the appropriate uses for each radioactive-daughter pair while the students are on the timeline. Students will see that Carbon-14 would not work for dating Earth’s age and that Uranium-238 would not work well for dating fossils that are only thousands of years old.

*Activity 19:  What Came First? (;ESS GLEs: 30, 33, 35SI GLEs: 3, 13, 16, 39, 40)

Materials List: eight to ten illustrations or images that reflect change over time in fashion, car design, housing styles, etc.; Louisiana Fossils BLM; Geologic Timeline BLM

Part A: Studying Earth’s history is difficult for several reasons. For one thing, geologic time covers billions of years; in addition, geologic processes continue to change the surface features on Earth. Clues left in fossils or rock layers have helped scientists understand what happened in Earth’s history, as well as establish an approximate time frame for these events. The following activity helps the students visualize how this is done and serves as a precursor to understanding relative dating.

Ask students to collect eight to ten illustrations or images that reflect change over time in fashion, car design, housing styles, or another topic of interest and explain how the change over time shows progression that can be understood by those who review the collection. Student understanding of the process should be advanced through discussion, asking what clues scientists would look for when examining actual fossils and tracing fossils found scattered in different locations.

Part B: Provide students a copy of the Louisiana Fossils BLM, the Geologic Timeline BLM, and a copy of a geologic map of Louisiana (black and white map: http://www.lgs.lsu.edu/deploy/uploads/gengeolbw.pdf, color map: http://www.lgs.lsu.edu/deploy/uploads/gengeomapla.pdf). A result of sediments deposited by river systems, Louisiana’s formation can be dated back about 50 million years. Over time an ancient river system carried sediment here from the heartland of the North American continent and piled it on the rim of the Gulf of Mexico. Organic matter from highly productive marine waters is deeply buried and far offshore has turned into petroleum. During dry periods, large beds of salt were laid down through evaporation of the seas. The geologic maps of Louisiana (link provided above) show evidence of these changes. The Holocene Alluvium of the Mississippi River covers much of the state. As the Geologic Timeline BLM shows, the Holocene represents only the last 10,000 years of Earth’s history. The river changed course many times over the coastal region, dumping its sediment and creating different deltaic lobes.  Human engineering has limited this natural land-building process to the Atchafalaya Delta. As a result of our efforts to levee the river and natural subsidence, coastal Louisiana is sinking, starved of fresh material.

With this information, students will determine what Louisiana looked like, i.e., geological features and conditions, at the time the organisms shown on the BLM were living. Students should describe how some dynamic processes, such as erosion and weathering, might have contributed to the land changing. Remind students that the processes at work today are similar to those in the past. Allow students some research time to investigate the formation of the salt domes that give shape to places like Avery Island. Students should determine how discoveries made by scientists identify Earth events that have shaped and affected our environment. Have the students predict trends for Louisiana’s future based on their knowledge of geologic events and processes. Students should include projections of sea level change according to current global warming studies.

Activity 20: Technology and Today’s Understandings of Earth (ESS GLEs:  48, 49; SI GLEs:  8, 14, 19, 28, 35, 38, 39, 40)

Material List: Internet Access

Challenge the students to identify major discoveries and events related to the Antarctic Geologic Drilling Program (ANDRILL http://www.andrill.org/). The students should recognize that scientists usually begin their research by reviewing the current literature and work of others in that field. The ANDRILL Program recognizes that efforts to understand how the role of Antarctica’s climatic, glacial, and tectonic history over the past 50 million years plays and played in the global climate system. Future scenarios of global warming require guidance and constraint from past history that will reveal potential timing frequency and the site of future changes.

Students should read the interactive online article The Technology Behind the Drill Rig found at http://andrill.org/technology/rig and utilize the literacy strategy GISTing (view literacy strategy descriptions) with this publication. The teacher models GISTing with the first paragraph of the article which follows below:

“The ANDRILL drilling system is based around a drilling rig constructed by UDR in Brisbane. This type of rig is commonly used in minerals drilling, but has been customized for ANDRILL scientific requirements and for Antarctic conditions. 

Customization includes: Reconfiguration of the main winch for a double line pull to deploy sea riser casing, which weighs up to 30 tons. Tide compensation to allow for up to 1.5 meters of vertical tidal movement of the ice shelf or sea-ice platform. Enclosure to provide a warm environment for workers and equipment on the drill floor. Separation of the rig hydraulic power pack (in an insulated container) and the drill mast and winches to provide the best heated location.” 

Class GISTing statements for the first paragraph above:

1. ANDRILL uses drilling rigs customized for Antarctic conditions

2. Main winch holds a sea riser casing weighing up to 30 tons

3. Tide movement up to 1.5 meters of vertical movement is compensated

4. Enclosure provided to warm workers and equipment on the ice

5. Drill mast and winches are separated from rig hydraulic power pack to keep the pack warm

Direct the students to write a summary of the first sentence using only 15 words. Allow students to work in pairs. Afterward, elicit the various first-sentences from several pairs of students and display the version that the whole class agreed upon. The teacher and the GISTing students continue the same process for the remaining sentences of the paragraph. As the students read the new sentences, they revise their original GISTing but keep it within the 15-word limit. By the teacher conducting the GISTing lesson with the students, the teacher is able to model and clarify the process throughout, until a final acceptable GISTing is crafted for the entire paragraph. Further practice with GISTing should occur until students are competent with the process and can readily form mental GISTing of paragraphs and larger sections of text.
Students should realize that the advances in science must undergo a great deal of scrutiny and skepticism from the scientific community. Students should research tools of technology that have advanced understanding of historical Earth and oceans.  Have the students compile a list of “spin-offs” that are present in our world today that may have resulted from technological advances. Students should recognize that while using scientific processes and technology, people can solve problems, make discoveries, and change human lives.

As a result of the discoveries and benefits of technology that the students identified, ask them to write an evaluation of how the impact of ANDRILL’s research has affected scientific thought, society, and the environment.

Unit 3 Assessment Options

Sample Assessments

General Guidelines

Assessment will be based on teacher observation/checklist notes of student participation in unit activities, the extent of successful accomplishment of tasks, and the degree of accuracy of oral and written descriptions/responses. Journal entries provide reflective assessment of class discussions and laboratory experiences. Performance-based assessment should be used to evaluate inquiry and laboratory technique skills. All student-generated work, such as drawings, data-collection charts, models, etc., may be incorporated into a portfolio assessment system. 
· Students should be monitored throughout the work on all activities via teacher observations of their work and lab notebook entries.

· All student-developed products should be evaluated as the unit continues.

· Student investigations should be evaluated with a rubric. 

· For some multiple-choice items on written tests, ask students to write a justification for their chosen response.

General Assessments

· The student will interpret and provide the relative sequence of geologic events illustrated when provided with a cross section of rock layers.

· Given information on the number of radioactive atoms in a rock formation or substance, the student will determine the number of half-lives and provide an age for the material.

· The student will sequence the appearance and evolution of life forms as indicated on the geologic timeline.

· The student will write in his/her journal about taking a trip to the geologic period found on the geologic timeline.

· The student will describe the sequence of events that led to the formation of the solar system.

· The student will identify factors that would be necessary for life to exist on a planet in a distant solar system.

Activity-Specific Assessments

· Activity 16: The student will interpret a model of Earth’s crustal layers. Students should be able to explain the Law of Superposition and sequence the layers according to age.

· Activity 19: Given a generalized geologic map of Louisiana and a geologic timeline, the student will determine the ages of the state’s geologic features. 

Name/School_________________________________
Unit No.:_________________

Grade _______________
      Unit Name:_____________________________________________

Feedback Form

This form should be filled out as the unit is being taught and turned in to your teacher coach upon completion.
	Concern and/or Activity Number
	Changes needed*
	Justification for changes 

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


* If you suggest an activity substitution, please attach a copy of the activity narrative formatted like the activities in the APCC (i.e. GLEs, guiding questions, etc.).

8th Grade Science: Unit 3 – Landforms and Topography


