Fairview Public Schools

	Grade
	7

	Unit
	Cells and Heredity

	Unit Duration
	47-68 Lessons / Days

	Course
	Life science

	Overview/Rationale
	Over the course of this unit, students will explore the following big ideas. Living things are alike yet different, composed of cells and get energy via different processes.   The offspring of living things don’t always look like their parents due to their inherited DNA.  Genetic information can be used to understand and cure disease as well as solve crimes. 


			DESIRED OUTCOMES

	NJSL  Standards Addressed

	

NJSLS-S  MS-LS1-1. - Conduct an investigation to provide evidence that living things are made of cells; either one cell or many different numbers and types of cells.

NJSLS-S  MS-LS1-2. - Develop and use a model to describe the function of a cell as a whole and ways parts of cells contribute to the function.

NJSLS-S  MS-LS1-4  -  Use argument based on empirical evidence and scientific reasoning to support an explanation for how characteristic animal behaviors and specialized plant structures affect the probability of successful reproduction of animals and plants respectively.

NJSLS-S  MS-LS3-1.-  Develop and use a model to describe why structural changes to genes (mutations) located on chromosomes may affect proteins and may result in harmful, beneficial, or neutral effects to the structure and function of the organism.

NJSLS-S  MS-LS3-2.   Develop and use a model to describe why asexual reproduction results in offspring with identical genetic information and sexual reproduction results in offspring with genetic variation. 

NJSLS-S  MS-LS4-1.   Analyze and interpret data for patterns in the fossil record that document the existence, diversity, extinction, and change of life forms throughout the history of life on Earth under the assumption that natural laws operate today as in the past

MS-LS4-3    Analyze displays of pictorial data to compare patterns of similarities in the embryological development across multiple species to identify relationships not evident in the fully formed anatomy.

NJSLS-S  MS-ETS1-1  Define the criteria and constraints of a design problem with sufficient precision to ensure a successful solution, taking into account relevant scientific principles and potential impacts on people and the natural environment that may limit possible solutions.

NJSLS-S  MS-ETS1-2  Evaluate competing design solutions using a systematic process to determine how well they meet the criteria and constraints of the problem.

NJSLS-S  MS-ETS1-3  Analyze data from tests to determine similarities and differences among several design solutions to identify the best characteristics of each that can be combined into a new solution to better meet the criteria for success.

NJSLS-S  MS-ETS1-4  Develop a model to generate data for iterative testing and modification of a proposed object, tool, or process such that an optimal design can be achieved.


			Technology Standards Addressed

	
Understand and use technology systems
 8.1.8.A.1
 Demonstrate knowledge of a real world problem using digital tools.
Select and use applications effectively and productively.
8.1.8.A.2
Create a document (e.g. newsletter, reports, personalized learning plan, business letters or flyers) using one or more digital applications to be critiqued by professionals for usability.
8.1.8.A.3 Use and/or develop a simulation that provides an environment to solve a real world problem or theory.
8.1.8.A.4
Graph and calculate data within a spreadsheet and present a summary of the results
8.1.8.A.5
Create a database query, sort and create a report and describe the process and explain report results.


	In this unit, the following 21st Century Themes & Skills are addressed:

	

Check all Themes that apply
	Indicate whether these skills are:
E- Encouraged, T- Taught, or A-assessed
In this unit by marking E, T, or A on the line before the appropriate skill.

	
T
	
Global Awareness
	E
	
Creativity and Innovation

	

	
Environmental Literacy
	T,EA
	
Critical Thinking

	T
A
	
Health Literacy
	
T,E,A
	
Problem Solving

	  E
	
Civic Literacy
	E
	
Communication

	T
	
Financial, Economic, Business, and Entrepreneurial Literacy








	E,A
	
Collaboration


	Interdisciplinary Connections

	
Mathematics -

7.EE.3  Solve multi-step real-life and mathematical problems posed with positive and negative rational numbers in any form (whole numbers, fractions, and decimals), using tools strategically. Apply properties of operations to calculate with numbers in any form; convert between forms as appropriate; and assess the reasonableness of answers using mental computation and estimation strategies. (MS-ETS1-1),(MS-ETS1-2),(MS-ETS1-3)

ELA/Literacy -

RST.6-8.1  Cite specific textual evidence to support analysis of science and technical texts. (MS-LS3-1)
RST.6-8.4  Determine the meaning of symbols, key terms, and other domain-specific words and phrases as they are used in a specific scientific or technical context relevant to grades 6-8 texts and topics. (MS-LS3-1)
RST.6-8.7  Integrate quantitative or technical information expressed in words in a text with a version of that information expressed visually (e.g., in a flowchart, diagram, model, graph, or table). (MS-LS3-1)
SL.8.5  Integrate multimedia and visual displays into presentations to clarify information, strengthen claims and evidence, and add interest. (MS-LS3-1)
RST.6-8.9  Compare and contrast the information gained from experiments, simulations, video, or multimedia sources with that gained from reading a text on the same topic. (MS-LS4-3)

[bookmark: _GoBack]Science and Engineering Practices - 

Asking Questions and Defining Problems

Asking questions and defining problems in grades 6–8 builds on grades K–5 experiences and progresses to specifying relationships between variables, and clarifying arguments and models.
Define a design problem that can be solved through the development of an object, tool, process or system and includes multiple criteria and constraints, including scientific knowledge that may limit possible solutions. NJSLS-S (MS-ETS1-1)

Developing and Using Models

Modeling in 6–8 builds on K–5 experiences and progresses to developing, using, and revising models to describe, test, and predict more abstract phenomena and design systems.
Develop and use a model to describe phenomena. NJSLS-S (MS-ETS1-1),(MS-ETS1-2)

Analyzing and Interpreting Data

Analyzing data in 6–8 builds on K–5 experiences and progresses to extending quantitative analysis to investigations, distinguishing between correlation and causation, and basic statistical techniques of data and error analysis.
Analyze and interpret data to provide evidence for phenomena.  NJSLS-S (MS-ETS1-3)

Constructing Explanations and Designing Solutions

Constructing explanations and designing solutions in 6–8 builds on K–5 experiences and progresses to include constructing explanations and designing solutions supported by multiple sources of evidence consistent with scientific ideas, principles, and theories.
Construct a scientific explanation based on valid and reliable evidence obtained from sources (including the students’ own experiments) and the assumption that theories and laws that describe the natural world operate today as they did in the past and will continue to do so in the future. NJSLS-S (MS-ETS1-4)


	
Key Terms




	
cell, microscope, cell theory, cell wall, cell membrane, nucleus, organelle, ribosome, cytoplasm, mitochondria, endoplasmic reticulum, golgi apparatus, vacuole, chloroplast, lysosome, multicellular, unicellular, tissue, organ, organ system, element, compound, carbohydrate, lipid, protein, enzyme, nucleic acid, DNA, double helix, selectively permeable, passive transport, diffusion , osmosis, active transport, endocytosis, exocytosis, photosynthesis. autotroph, heterotroph, Chlorophyll, cellular respiration, fermentation, cell cycle, interphase, replication, chromosome, mitosis, cytokinesis, heredity, trait, genetics, fertilization, purebred, gene, allele, dominant allele, recessive allele, hybrid, probability, Punnett Square, phenotype, homozygous,heterozygous, incomplete dominance, codominance, multiple alleles, polygenic inheritance, nitrogen bases, DNA replication, messenger RNA, transfer RNA, mutation, cancer, tumor, chemotherapy, sex chromosome, sex-linked gene, carrier, genetic disorder, pedigree, karyotype, selective breeding, inbreeding, hybridization, clone, genetic engineering, gene therapy,species, fossil, adaptation, evolution, scientific theory, natural selection, variation, homologous structures, gradualism, punctuated equilibrium.





	Student Learning Objectives (SLO) 

	
Students will:

1. Describe cells and their function.
2. Explain the Cell Theory
3. Describe how microscopes are used.
4. List elements and compounds found in cells.
5. Describe how materials move into and out of cells.
6. Describe photosynthesis and how energy from the sun is used.
7. Describe the process of cellular respiration and fermentation.
8. Describe the function of cell division.
9. Describe the phases of the Cell Cycle.
10. Define heredity and how alleles affect inheritance.
11. Describe how probability, phenotypes and genotypes are related to inheritance.
12. Describe three complex patterns of inheritance.
13. Discuss how characteristics result from inheritance and environmental factors.
14. Describe the role chromosomes and genes play in inheritance.
15. Identify the events that occur during meiosis and fertilization.
16. Explain what forms the genetic code.
17. Describe how DNA copies itself.
18. Describe how a cell produces proteins.
19. Identify how mutations can affect an organism.
20. Explain how cancer is related to mutations and the cell cycle.
21. Identify some patterns of inheritance in humans.
22. Describe the functions of the sex chromosomes.
23. Identify two major causes of genetic disorders in humans.
24. Explain how genetic disorders are traced, diagnosed and treated.
25. Describe three ways of producing organisms with desired traits.
26. Describe how genetic information can be used.Describe how Darwin’s observations helped him to develop his hypothesis.
27. Explain how natural selection leads to evolution.
28. State evidence that supports the theory of evolution.
29. Explain how new species form.
30. Identify the two patterns that describe the rate of evolution.
31. 

	Instructional Strategies

	
 Unit openers
Organized note taking and strategies
Open ended analytical, critical thinking questions
Constructed response questions
Labs and interactive activities.
Reflections and discussions
Reading and applications from textbook
Technology based activities.


	Essential Questions

	
What are cells made of?
How do living things get energy?
Why don’t offspring always look like their parents?
What does DNA do?
How can genetic information be used?
How do life forms change over time?




	Enduring Understandings

	
1. All living things are made of cells.
2. Living things acquire energy via two processes.
3. Life forms have changed over time.
4. Organisms change because of adaptations and mutations which allow them to survive.
5. Living things have structure and function.
6. Living things look like their parents.
7. The code of life is found on DNA.
8. Genetic information can be used in many ways, from medical to criminal investigations.


	Assessments

	
Informal observations
Formative and summative assessments
Homework and classwork assignments
Cooperative learning assignments
Lab completion
Computer, iPad based activities
Unit projects
Pre and post assessments
Project based assessment with rubrics



	Differentiated Activities

	
Enrichment


	
Conduct research and provide presentation of cultural topics.  
Design surveys to generate and analyze data to be used in discussion.
Debate topics of interest / cultural importance
Authentic listening and reading sources that provide data and support for speaking and writing prompts.
Exploration of art and/or artists to understand society and history.  
Implement RAFT Activities as they pertain to the types / modes of communication (role, audience, format, topic).  
Anchor Activities 
Use of Higher Level Questioning Techniques
Provide assessments at a higher level of thinking


	
ELL
	
Modified Assignments
Use testing and portfolio assessment
Native Language Translation (peer, online assistive technology, translation device, bilingual dictionary)
Repeat, rephrase, paraphrase key concepts and directions
Extended time for assignment completion as needed
Highlight key vocabulary
Define essential vocabulary in context
Use graphic organizers, visuals, manipulatives and other concrete materials
Use gestures, facial expressions and body language
Read aloud
Build on what students already know and prior experience




	

Special Education


	

Pair visual prompts with verbal presentations
Ask students to restate information, directions, and assignments.
Repetition and practice
Model skills / techniques to be mastered.   
Extended time to complete class work 
[bookmark: _3znysh7]Provide copy of class notes  
Preferential seating to be mutually determined by the student and teacher
Student may request to use a computer to complete assignments.
Establish expectations for correct spelling on assignments. 
Teachers will check/sign student agenda daily
Student requires use of other assistive technology device

Modifications for Homework and Assignments
Extended time to complete assignments.
Student requires more complex assignments to be broken up and explained in smaller units, with work to be submitted in phases.

Provide the student with clearly stated (written) expectations and grading criteria for assignments. 
Implement RAFT activities as they pertain to the types / modes of communication (role, audience, format, topic).

Modifications for Assessments
Extended time on classroom tests and quizzes.
Student may take/complete tests in an alternate setting as needed.
Restate, reread, and clarify directions/questions
Distribute study guide for classroom tests.
Establish procedures for accommodations / modifications for assessments.


	At-Risk
(Intervention)
	Modifications for Classroom
Pair visual prompts with verbal presentations
Ask students to restate information, directions, and assignments.
Repetition and and practice
Model skills / techniques to be mastered.   
Extended time to complete class work 
Provide copy of classnotes  
Preferential seating to be mutually determined by the student and teacher
Student may request to use a computer to complete assignments.
Establish expectations for correct spelling on assignments. 
Extra textbooks for home.
Student may request books on tape / CD / digital media, as available and appropriate.  
Assign a peer helper in the class setting
Provide oral reminders and check student work during independent work time
Assist student with long and short term planning of assignments
Encourage student to proofread assignments and tests
Provide regular parent/ school communication
Teachers will check/sign student agenda daily
Student requires use of other assistive technology device

Modifications for Homework and Assignments
Extended time to complete assignments.
Student requires more complex assignments to be broken up and explained in smaller units, with work to be submitted in phases.
Provide the student with clearly stated (written) expectations and grading criteria for assignments. 
Implement RAFT activities as they pertain to the types / modes of communication (role, audience, format, topic).

Modifications for Assessments
Extended time on classroom tests and quizzes.
Student may take/complete tests in an alternate setting as needed.
Restate, reread, and clarify directions/questions
Distribute study guide for classroom tests.
Establish procedures for accommodations / modifications for assessments. 

	Resources

	Student 
Resources



	Pearson Interactive Science : Cells and Heredity
     MyScienceOnline.com
      Untamed Science Video
      Planet Diary
      Interactive Art
      Art in Motion
      Virtual Lab
      Real World Inquiry


	Teacher
Resources



	Pearson Interactive Science : Cells and Heredity
Pearson Teacher Resources
Teacher video library
Discovery Education
Internet resources : Edmodo, iPad Apps, You Tube video, Khan Academy
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