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	Lesson Plan Title

	Comparative Heart Physiology

	Discipline and Topic

	This lesson provides an overall comparison between the anatomy of different species.  It will cover information to fulfill an overall comparative anatomy and physiology course.  

	Target Population

	This lesson is designed for an 11th/12th grade elective anatomy and physiology course.  Topics from this lesson could be adapted for 9th/10th grade Living Environment topics on anatomy.

	Curriculum Alignment and Standards

	This lesson satisfies the overall anatomy and physiology curriculum as well as comparative physiology based of the NYS Core Curriculum for The Living Environment.  This lesson will cover the following NYS standards:
Standard 1: Students will use mathematical analysis, scientific inquiry, and engineering design, as appropriate, to pose questions, seek answers, and develop solutions.

Key Idea 1: The central purpose of scientific inquiry is to develop explanations of natural phenomena in a continuing and creative process.

Major Understanding:

1.2a:  Inquiry involves asking questions and locating, interpreting and processing information from a variety of sources. 

1.2b:  Inquiry involves making judgements about the reliability of the source and relevance of information.

Standard 4: Students will understand and apply scientific concepts, principles, and theories pertaining to the physical setting and living environment and recognize the historical development of ideas of science.  

Key Idea 1: Living things are both similar and different from each other and from nonliving things.

Major Understanding:

1.2a:  Important levels of organization for structure and function include organelles, cells, tissue, organs, and organ systems, and whole organisms.

Key Idea 3:  Individual organisms and species change over time.

Major Understanding:

3.1g: Some characteristics give individuals an advantage over others in surviving and reproducing, and the advantaged offspring, in turn, are more likely than others to survive and reproduce.  The proportion of individuals that have advantageous characteristics will increase.  


	ISTE NETS Standards

	1.  Facilitate and Inspire Student Learning and Creativity

a. Model collaborative construction by engaging in learning with students, colleagues, and others in face-to-face and virtual environments 
2. Design and Develop Digital Age Learning Experience and Assessments

a. Design and adapt relevant learning experiences that incorporate digital tools and resources to promote student learning and creativity
b. Develop technology-enriched learning environments that enable all students to pursue their individual curiosities and become active participants in setting their own educational goals, managing their own learning and assessing their own progress.

	Goals

	Students will identify the differences and similarities of different organisms’ heart anatomy, and begin to hypothesize why these differences/similarities occur.


	Objectives (State)

	· The students will construct a digital story about their species’ heart physiology with biologically accurate information 
· Students will compare the similarities between human heart anatomy and their own species with research during the class time given
· Students will evaluate and explain why similarities and differences occur and defend their hypothesis based on knowledge of species anatomy and lifestyle
· Students will defend their theory based on evidence and prior knowledge using computer technology within the given class period

	Underlying Educational Theory

	The underlying educational theory being implemented here is based on the constructivist theories.  Students become active learners by constructing their own subjective representation by developing theories.  These theories will be based on research done in this lesson as well as prior knowledge acquired from previous lessons.  


	Materials Description and Timing

	Materials List:
· Pens/paper/etc for notes 

· PowerPoint presentation (teachers)

· YouTube videos

· Sound of human heart beat

· Teacher computer/student computer

· Selection of other species

· Bill NYE video


	Supplemental Materials/Links

	

	Lesson

	These lesson/activities will span across a full week of instruction to allow students to do comprehensive research on their topics and form opinions, as well as, present their ideas and digital stories.
Period 1:
Warm-up (8 minutes):

· Watch Bill Nye video on heart beat

· Answer any questions regarding heart 

Activity 1 (15 minutes):

· PowerPoint on comparative anatomy

· Teacher’s example of a digital story of human heart

· Explain activity/Read instructions out loud
Activity 2 (Rest of Period):

· First students research which species anatomy they wish to research
· Approve/disapprove species (banned species: dog/cat, too much variety)
· Students should begin research
Period 2:
Activity 1 (Entire period):

· Research and development of topic
· Begin creation of digital story
· Hand in storyboard idea
· Begin a hypothesis of reasons why species may have differences/similarities
Period 3:

Activity 1 (Entire Period):

· Complete digital story
· Complete presentation 
· Come up with a hypothesis for presentation 
Period 4:

Presentations:
· Show digital story

· Educate class on species 

Period 5:

Round Table discussions:

· Discuss why certain species may evolve to have different heart anatomy
· Use evidence each group discovered to support their reason


	Assessment of Students

	Objectives:
0-1 points
2-3 points
4-5 points
The students will construct a digital story about their species’ heart physiology with biologically accurate information 
Students did not construct a digital story with biologically accurate facts/information gained from credible resources/sited resources
Most of the students’ digital story was based on biologically accurate facts/information gained from credible sited resources.  Only 1-2 errors.
All of the information in the digital story was based on biologically accurate facts/information gained from credible/sited resources
Students will compare the similarities between human heart anatomy and their own species with research during the class time given
Students did not research their own species during the class time given and were unable to provide a comparison to the anatomy of a human heart
Students researched during the class time, and were able to give 2-4 comparisons between their species anatomy and the human heart  
Students researched during the class time and were able to give 5 or more comparisons between the anatomy of the human heart and their species.  
Students will evaluate and explain why similarities and differences occur and defend their hypothesis based on knowledge of species anatomy and lifestyle
Students neither explained nor evaluated the similarities and differences, nor did they come up with a hypothesis for the differences/similarities in anatomy or the construction of the anatomy.
Students were able to explain the similarities and differences, but had difficulty with coming up with a hypothesis of why the anatomy of their species occurred in that way
Students were able to recognize the similarities and the differences between their species and human species and came up with a comprehensive hypothesis for their species anatomy
Students will defend their theory based on evidence and prior knowledge using computer technology within the given class period
Student did not spend time researching their theory and did not engage in the class discussion
Student research some of their theory and engaged in some of the class discussion 
Students did comprehensive research on their species and engaged fully in the class discussion


	Evaluation of Students and Lesson 

	This lesson will be a success if:
· 85% of students accomplish all of these tasks within the time given

· 85% of students engage in class discussion of comparative anatomy

· 85% of students produce/actively engage in producing a digital story of their species

· 70% of students use peer-reviewed or credible sources

(Evaluate)

	Low Tech Modification

	This lesson could be modified by researching within the library and having the students construct an “art” project of their species, i.e. a collage, a poster board, a painting, clay molding, etc.  
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