Biology   Unit 3:  Changes Over Time

Comprehensive Curriculum

Assessment Documentation and Concept Correlations

Unit 3:   Changes Over Time
Time Frame:  Regular Schedule – 2 weeks; Block Schedule – 1 week
	Big Picture: (Taken from Unit Description and Student Understanding)
· Fossil evidence and other specimens can be used to explain evolutionary patterns

· Traits or characteristics of organisms can change in structure and function.

	Guiding Questions
	Activities
The essential activities are denoted by an asterisk.
	GLEs
	DOCUMENTATION                       
Documented GLEs

GLES 

Bloom’s Level 

GLES 

Date and Method of Assessment

Comprehension

LS 14 

Comprehension

LS 16 

Analysis

LS 33 

Application

ESS 17

Application

ESS 18

Application

ESS 22

Application
SI 13 
Reflections



	Concept 1:  Fossil Evidence and Biology Applications

28. Can students identify Charles Darwin and what he contributed to the understanding of science and describe two major ideas Darwin put forth in the Origin of Species?

29. Can students discern why fossils are important to the understanding of evolution and name one example from the fossil record that supports that evolution has occurred?

30. Can students describe radioactive dating? Can students relate how is it used to determine the age of a fossil?

31. Can students compare embryological and anatomical structures of various species to determine evolutionary relationships amongst species? 

32. Can students describe how DNA and proteins can be used as evidence to support the theory of evolution?

33. Can students provide some examples and explain how natural selection occurs?
	Activity 22: A, B, or C:   Evidence for Evolution

GQ 28, 29, 30, 31, 32
	SI 8, 11, 13; LS 14, 16; ESS 17, 18, 22
	

	
	Activity 23:  Evidence for Evolution Based on Organ-System Comparisons

GQ 31
	SI 6, 7, 8, 11, 13; 

LS 14, 15, 16, 33
	

	
	Activity 24: Optional: DNA & Protein Evidence to Support Evolution

GQ 32
	SI 6, 7, 14; LS 16
	

	
	Activity 25: A, B, or C:   Adaptation: 
GQ 33
	SI 6, 7, 11, 13; LS 14, 33
	

	
	Activity 26:  Evolution as a Biological Theme: Biomes & Adaptations

GQ 33
	SI 6, 7, 11, 13; LS 14
	


Biology

Unit 3:  Changes Over Time

Unit 3 Concept 1: Fossil Evidence & Biology Applications
GLEs

	LS 14
	Analyze evidence on biological evolution utilizing descriptions of existing investigations, computer models, and fossil records (LS-H-C1) (LS-H-C2) (Comprehension)

	LS 15
	Compare the embryological development of animals in different phyla (LS-H-C1) (LS-H-A3) (Analysis)

	LS 16
	Explain how DNA evidence and the fossil record support Darwin’s theory of evolution (LS-H-C2) (Comprehension)

	LS 33
	Compare structure to function of organs in a variety of organisms (LS-H-F1) (Analysis)

	ESS 17
	Determine the relative ages of rock layers in a geologic profile or cross section (ESS-H-C2) (Application)

	ESS 18
	Use data from radioactive dating techniques to estimate the age of earth materials (ESS-H-C2) (Application)

	ESS 22
	Analyze data related to a variety of natural processes to determine the time frame of the changes involved (e.g., formation of sedimentary rock layers, deposition of ash layers, fossilization of plant or animal species) (ESS-H-C5) (Application)

	SI 6
	Use technology when appropriate to enhance laboratory investigations (SI-H-A3) (Application)

	SI 7
	Choose appropriate models to explain scientific knowledge or experimental results (e.g., objects, mathematical relationships, plans, schemes, examples, role-playing, computer simulations) (SI-H-A4) (Application)

	SI 8
	Give an example of how new scientific data can cause an existing scientific explanation to be supported, revised, or rejected (SI-H-A5) (Analysis)

	SI 11
	Evaluate selected theories based on supporting scientific evidence (SI-H-B1) (Application)

	SI 13
	Identify scientific evidence that has caused modifications in previously accepted theories (SI-H-B2) (Application)


	Purpose/Guiding Questions:

28. Can students identify Charles Darwin and what he contributed to the understanding of science and describe two major ideas Darwin put forth in the Origin of Species?

29. Can students discern why fossils are important to the understanding of evolution and name one example from the fossil record that supports that evolution has occurred?

30. Can students describe radioactive dating? Can students relate how is it used to determine the age of a fossil?

31. Can students compare embryological and anatomical structures of various species to determine evolutionary relationships amongst species? 

32. Can students describe how DNA and proteins can be used as evidence to support the theory of evolution?

33. Can students provide some examples and explain how natural selection occurs?
	Vocabulary:

· Charles Darwin’s Theory

· fossils

· radioactive dating

· rock dating

· Biochemical evidence

· Natural selection

	Assessment Ideas:

· Tests

· Passing the LEAP 21 Graduation Exit Examination in Science for examples of multiple choice and constructed response questions
	Resources:

· Passing the LEAP 21 Graduation Exit Examination in Science

· United Streaming videos

· http://www.pbs.org/wgbh/evolution/darwin/
· www.ucmp.berkeley.edu/fosrec/BarBar.html
· http://www.biologycorner.com/ 


Instructional Activities

Note:  Essential activities are key to the development of student understandings of each concept.  Substituted activities must cover the same GLEs to the same Bloom’s level.

Each numbered activity described below is essential, where multiple activities are listed within a number, a minimum of one activity should be performed.
Activity 22A:  The Fossil Record as Evidence for Evolution (LCC Unit 4 Activity 1)

(SI GLEs: 8, 11, 13; LS GLEs: 14, 16; ESS GLEs: 17, 18, 22)  

Materials List:  illustrations of rock layers including fossils, examples of fossils or illustrations of fossils, science learning log, computer with Internet access (if available), video or CD-ROM depicting Darwin’s voyage (optional), Evolution Opinionnaire BLM (one for each student)
Before exploring the topic of evolution, conduct a student opinionnaire (view literacy strategy descriptions) by distributing a copy of the Evolution Opinionnaire BLM to each student.  Have students work in pairs to read and discuss each statement, then write reasons for their opinions.  Afterward, allow students to share their opinions and encourage debate and discussion of each statement.  The opinionnaire and discussion serve to heighten students’ expectations of the content that follows and provide a bridge to information and ideas about evolution.  Follow this activity with direct instruction, a video, or CD-ROM program that includes the story of Darwin’s voyage, the development of his theory of evolution, and natural selection.  This activity will set the stage for examining the changes in life on Earth over time.  

Divide students into small groups and provide them with illustrations depicting rock layers in a geologic profile that includes fossil layers.  Provide data from radioactive dating techniques for the fossil layers plus an explanation of radioactive dating and how this is used to determine the approximate age of a fossil.  Discuss the estimated age of Earth (4.6 billion years) using radioactive dating data.  Instruct students to examine the rock, ash, fossil layers, and rock layers to determine the sequence of life forms illustrated.  Have students compare the types of fossils found in each layer.  Ask students to observe the variations in the fossils or fossil layers and describe how information obtained from fossils can be used as evidence to support the theory of evolution.  Provide students with additional information and illustrations from the fossil record, and instruct them to construct a simple evolutionary timeline based on the available data.  The major biological supply companies have kits of fossils and CD-ROMs that supply pictures of the different geologic times.  Also, the website http://www.enchantedlearning.com/subjects/Geologictime.html provides a detailed geologic time line and the website http://www.ucmp.berkeley.edu/fosrec/BarBar.html offers an on-line lesson plan for the study of fossils in rock layers.

Recently, DNA extracted from fossils has added evidence to support the theory of evolution.  Provide reference materials and instruct students to research the methods used to extract DNA from fossils as well as the use of the DNA after extraction.  The discovery of mitochondrial DNA found in the fossilized remains of Neanderthals is one example of DNA being used in evolutionary biology.  Remind students that DNA directs the construction of proteins within cells and that similarity of protein structure in different animal groups is also evidence for evolution.  If Internet access is available, the following website has information on DNA in fossils:  http://news.bbc.co.uk/2/hi/science/nature/4260334.stm.

Compare the embryological development of various animals as evidence for evolution.  Conduct a follow-up discussion based on the question, “How does the information from fossils, DNA, and embryological development support the evolution of animals?”  Have students summarize and record this evidence in their science learning logs (view literacy strategy descriptions).
Activity 22B: Evidence for Evolution and Darwin’s Natural Selection (Teacher-Made Activity)  

 (SI GLEs: 8, 11, 13; LS GLEs: 14, 16; ESS GLEs:  17, 18, 22)  
Materials List: VCR or DVD and compatible player

The students will watch a video, or CD-ROM program that includes the story of Darwin’s voyage, the development of his theory of evolution, and natural selection. 

[ http://www.pbs.org/wgbh/evolution/darwin ]  or use United Streaming video “A Story of Evolution”
Activity 22C:  The Fossil Record as Evidence for Evolution (Teacher-Made Activity)

(SI GLEs: 8, 11, 13; LS GLEs: 14, 16; ESS GLEs: 17, 18, 22)
Materials List: Computers with Internet access

Who’s on First? A Relative Dating Activity:  www.ucmp.berkeley.edu/fosrec/BarBar.html - data from radioactive dating techniques for the fossil layers plus an explanation of radioactive dating and how this is used to determine the approximate age of a fossil. Discuss the estimated age of Earth (4.6 billion years) using radioactive dating data. Instruct students to examine the rock, ash, fossil layers, and rock layers to determine the sequence of life forms illustrated.  Have students compare the types of fossils found in each layer. Ask students to observe the variations in the fossils or fossil layers and describe how information obtained from fossils can be used as evidence to support the theory of evolution. Provide students with additional information and illustrations from the fossil record, and instruct them to construct a simple evolutionary timeline based on the available data.
Activity 23:  Evidence for Evolution Based on Organ-System Comparisons (LCC Unit 4 Activity 2)

(SI GLEs: 6, 7, 8, 11, 13; LS GLEs: 14, 15, 16, 33) 
Materials List:  models or illustrations of forelimbs of animals from different phyla (e.g., bird, bat, dolphin or seal, dog or cat, horse or sheep, human, and possibly a pterodactyl), illustrations of organ systems in selected organisms (e.g. digestive systems in hydra, grasshopper, worm, bird, and human), science learning log, computer with Internet access (if available)

With students divided into small groups, provide each group with illustrations, diagrams, or models of the forelimbs of various animals from different phyla (e.g., bird, bat, dolphin or seal, dog or cat, horse or sheep, human, and possibly a pterodactyl).  These are available in most textbooks, at biology supply companies or can be downloaded from a website such as http://nsm1.nsm.iup.edu/rgendron/EvolutionOnTheWeb.shtml. At this site, scroll down to nothing makes sense in biology except in light of evolution and click on homologies.  Next, scroll down and locate the forearm structures.  Instruct the students in each group to carefully observe and study the illustrations and to record and discuss the observed differences and similarities.  In addition, ask students to write in their science learning logs (view literacy strategy descriptions) an explanation of how the similarities in skeletal structures support the theory of biological evolution.

Follow the skeletal comparison with an examination of the evolution of organs such as digestive systems (e.g., hydra, grasshopper, worm, bird, and human), breathing mechanisms (e.g., insect, fish, frog, bird, and human), hearts (e.g., earthworm, fish, amphibian or reptile, bird, and human), or central nervous systems (e.g., worm, fish, amphibian, reptile, bird, and mammal).  Provide diagrams, transparency illustrations, or models.  Have students observe, compare, and record how these structures changed as life evolved and adapted to various environments or niches.  Examination of the evolution of either breathing mechanisms or heart chambers as organisms evolved to adapt to life on land, dry habitats, and to warm-blooded organisms that have internal temperature control provides easily interpreted, clear evidence of evolution and the adapted functions of these organs.  Conclude with a class discussion of the evidence for evolution provided by organs or systems and have students record this evidence in their science learning logs.  Be sure to include plant organ systems in your discussion.  Allow students to discuss any scientific evidence that does not support Darwin’s theory of evolution.  



[image: image1]
Activity 24: Optional Enhancement: DNA & Protein Evidence for Evolution (Teacher-Made Activity)  
(SI GLEs: 6, 7, 14 LS 16)

Materials List: Computers with Internet access

Use the following website http://www.nap.edu/readingroom/books/evolution98/evol6-d.html and have students formulate explanations and models that simulate structural and biochemical data as they investigate the misconception that humans evolved from apes
Activity 25A: Adaptation: Peppered Moths (LCC unit 4 Activity 3)

(SI GLEs:  6, 7, 11, 13; LS GLE: 14)
Materials List:  reference materials on natural selection and adaptations, computer with Internet access (if available), presentation software (optional)

In a teacher-led demonstration/discussion, develop a model that presents evidence as to how natural selection has led to adaptation of certain life forms to particular environments (e.g., the peppered moths in England during the industrial revolution).  If Internet access is available, the website http://www.biologybinder.com offers a virtual peppered moth activity for students.  Assign groups to develop their own model, using research materials from the library such as encyclopedias, scientific magazines, and the Internet.  Students can select one of the following to construct their model:  bacterial resistance to antibiotics, the emergence of E. coli 0157-H7 as a new human pathogenic bacterium, the emergence of life forms from water to a land environment (both plants and animals), adaptations of animals that migrated to polar regions or deserts, adaptations for deep sea dwelling organisms, or other life forms of their choosing.  Allow students ample time for research during class.  Have students create a lecture or multimedia presentation if the software is available, with figures, transparencies, or slides.  Students should explain their model to the class using their lecture or presentation.
Or use Peppered Moth http://www.biologycorner.com/worksheets/pepperedmoth.html or cut moths out of two colors of paper (one set out of funny papers and the other set from classified newsprint), drop both types of moths on a sheet of the classified section of the newspaper, and have student grab with tweezers for 30 seconds. Every moth that survives you add a baby of the same color.  Students should go 5 – 10 rounds and graph results.
Activity 25B: Evolution as a Biological Theme: Fish Activity (Teacher-Made Activity)

(SI GLEs: 6, 7, 11, 13; LS GLE: 14, 33)

Materials List: APCC BLM of fish, paper, markers

Changes Over Time Fish Activity – Place drawing of fish on board, have students draw a sketch of fish collect all drawings and select one to be parent for the next generation. Students are unknowingly changing or evolving fish each time they draw. After several drawings, display the beginning fish once more, as well as the chosen fish from each generation and hold a class discussion of evolution.

Activity 25C: Evolution Adaptation: Bird Beaks (Teacher-Made Activity)

 (LS GLE: 17, 33)
Materials List: computers with Internet access

Students will investigate evolutionary adaptation in organisms through a simulation of bird beaks and the bird’s diet.  Either of the following websites details an investigation.   Adaptation Investigation:  http://www.windows.ucar.edu/tour/link=/teacher_resources/teach_beaks.html 

Bird Beak Buffet: http://pubs.usgs.gov/of/1998/of98-805/lessons/chpt2/act5.htm 

The right beak for the job: www.aviary.org/curric/beaks.htm#
Activity 26: Evolution as a Biological Theme: Biomes/Adaptations (LCC Unit 4 Activity 4)   

(SI GLEs:  6, 7, 11, 13; LS GLE:  14)
Materials List:  reference materials on biomes and ecosystems, science learning log, computer with Internet access (if available)

Evolution involves a series of changes, gradual or sporadic, that occur in nature and the universe.  Through student research and subsequent class presentations and discussion, students should understand that evolution is a fundamental theme of science.  

Divide the class into small groups and assign each group of students a specific biome or ecosystem (e.g., tundra, rainforest, savanna, coral reef, desert, and grassland) and have the students list the characteristics of each.  Have students identify a predominant animal that lives in that ecosystem along with its characteristics and its needs.  At this point, write the following prompt on the board or overhead for a SPAWN (view literacy strategy descriptions) activity:  “You have special powers and are able to alter some of the characteristics of the ecosystem (e.g., grassland becomes desert, desert becomes tundra, and coral reef becomes open ocean).  What would you change and what would happen to your animal in this new ecosystem?”  Instruct students to copy the prompt in their science learning logs (view literacy strategy descriptions) and allow approximately ten minutes for a written response.  Have students in each group share their responses and then discuss with the class evolutionary characteristics of those organisms and what must change in order for that species to survive.  A comparison of Darwin’s theories on natural selection, survival of the fittest, and Lamarck’s theory would be applicable at this time.  Point out that Darwin had no knowledge of genetics, DNA, mutations, etc., but made his points strictly on observations.  
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Sample Assessments

General Guidelines

· Students should be monitored throughout the work on all activities via teacher observation and journal entries. 

· All student-developed products should be evaluated as the unit continues.
· Student investigations should be evaluated with a rubric.

· When possible, students should assist in developing any rubrics that will be used.
· For some multiple-choice items on written tests, ask students to write a justification for their chosen response.
Assessment techniques should include use of drawings/illustrations/models, laboratory investigations with reports, and laboratory practicals (problem-solving and performance-based assessments), analysis of scenarios, group discussion and journaling (reflective assessment), and paper-and-pencil tests (traditional summative assessments).  Assessments could include the following:

General Assessments

· The student will explain how fossil evidence supports that evolution has taken place.
· The student will discuss how homologous structures are important in supporting the theory of evolution.

· The student will explain how adaptation supports Darwin’s theory of natural selection.

· The student will apply Darwin’s “survival of the fittest” theory to explain adaptation.

Resources

· The National Aviary Website http://www.aviary.org can be used for homologous comparisons, adaptations, population dynamics, and behavior.
· Evolution. (2003). Chicago, IL: WGBH.  Available online at http://www.pbs.org/wgbh/evolution  
· Evolution on the Web for Biology Students.  Available online at http://nsm1.nsm.iup.edu/rgendron/EvolutionOnTheWeb.shtml
· “Geologic Time Scale.” Enchanted Learning.  Available online at http://www.enchantedlearning.com/subjects/Geologictime.html
· Pojeta, J. and Springer, D. A. (2001). Evolution and the Fossil Record.  Alexandria, Virginia: American Geological Institute and The Paleontological Society.  Available online at http://www.agiweb.org/news/evolution
· Teaching About Evolution and the Nature of Science. National Academy of Science. (1998). Washington, D.C:  National Academy Press.  Available online at www.nap.edu/readingroom/books/evolution98
· Radioactive dating of fossils.  Information available at http://www.cryingvoice.com/Evolution/Radiodating.html   

Name/School________________________________           Grade ________________________


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.).

Assessment


Provide the students with an illustration of a body system (not previously discussed in class, plant or animal) and its evolutionary pattern along with the organisms that possess that system.  Students will analyze the illustrations and explain what specific parts evolved in each organism and why they believe each organism evolved in that manner.








Assessment


Students will write a short narrative explanation about their animal and the adaptations and possible alterations of characteristics that must be necessary in order for that organism to survive in the new ecosystem.
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