Warren County Special Services School District
Science Curriculum

After extensive research our district chose the FOSS (Full Option Science System) program for our science curriculum.  The FOSS provides students the opportunity to learn general education science using a hands-on multi-sensory approach.  FOSS is a carefully planned and coordinated science curriculum.  Its modular design provides versatility so that FOSS can be used in our diverse classroom settings.  Its advanced assessment system provides complete information about student learning.  FOSS is a researched-based, classroom-tested program that helps to successfully manage and teach hands-on science in our classrooms.

The FOSS covers the following content areas:  Life Science, Physical Science, Earth Science, and Science Reasoning, and Technology while encompassing all areas in the NJCCCS.  Due to the unique nature of our district’s population and cognitive abilities, using FOSS will enable our students to complete a comprehensive science program as they progress through our primary, intermediate, and high school levels without fear of repetition.  Due to the changing dynamics of our classrooms, staff from each age group will meet annually to establish the content areas to be taught. Templates for each kit have been created following Understanding by Design, developed by Wiggins and McTighe.  Kits purchased for each individual classroom are aligned to the CCCS. 

 The Behavioral Disabilities Programs currently follow the guidelines addressed by the curriculum from each student’s sending district as designated in their IEPs.  In addition, the teachers in our Behavioral Disabilities classes have the option of following the FOSS curriculum and utilizing the materials from this program.

Within each of the standards 5.5-5.10, which encompasses content areas, the addition of the first four standards should be addressed and implemented as they include the process application and context by which to explore each topic.

STANDARD 5.1    (SCIENTIFIC PROCESSES)    ALL STUDENTS WILL DEVELOP PROBLEM-SOLVING, DECISION-MAKING AND INQUIRY SKILLS, REFLECTED BY FORMULATING USABLE QUESTIONS AND HYPOTHESES, PLANNING EXPERIMENTS, CONDUCTING SYSTEMATIC OBSERVATIONS, INTERPRETING AND ANALYZING DATA, DRAWING CONCLUSIONS, AND COMMUNICATING RESULTS.

STANDARD 5.2    (SCIENCE AND SOCIETY)    ALL STUDENTS WILL DEVELOP AN UNDERSTANDING OF HOW PEOPLE OF VARIOUS CULTURES HAVE CONTRIBUTED TO THE ADVANCEMENT OF SCIENCE AND TECHNOLOGY, AND HOW MAJOR DISCOVERIES AND EVENTS HAVE ADVANCED SCIENCE AND TECHNOLOGY.

STANDARD 5.3    (MATHEMATICAL APPLICATIONS)    ALL STUDENTS WILL INTEGRATE MATHEMATICS AS A TOOL FOR PROBLEM-SOLVING IN SCIENCE, AND AS A MEANS OF EXPRESSING AND/OR MODELING SCIENTIFIC THEORIES.

 

STANDARD 5.4     (NATURE AND PROCESS OF TECHNOLOGY)     ALL STUDENTS WILL UNDERSTAND THE INTERRELATIONSHIPS BETWEEN SCIENCE AND TECHNOLOGY AND DEVELOP A CONCEPTUAL UNDERSTANDING OF THE NATURE AND PROCESS OF TECHNOLOGY.
Unit of Study:  Measurement: Based on Standards and CPI’s for Students in Grades Four to Twelve.

1.  Core Curriculum Content Standards
ALL STUDENTS WILL INTEGRATE MATHEMATICS AS A TOOL FOR PROBLEM-SOLVING IN SCIENCE, AND AS A MEANS OF EXPRESSING AND/OR MODELING SCIENTIFIC THEORIES.
2. Overview:  

Students will investigate a particular type of metric measurement-length, mass, temperature, and volume.

3. Knowledge and Skills

A.  CPI’s:

5.3.4A1.    The student will determine the reasonableness of estimates, measurements, and computations of quantities when doing science.

  5.3.4B1.   The student will select appropriate measuring instruments based on the degree of precision required.
  5.3.4B2.   Use a variety of measuring instruments and record measured quantities using the appropriate units.
  5.3.8B1.  The student will perform mathematical computations using labeled quantities and express answers in correctly derived units

  5.3.8D1.  Represent and describe mathematical relationships among variables using: 
        graphs.
        tables.
5.3.12D1  Construct and interpret graphs of data to represent inverse and non-linear relationships, and statistical distributions.
B.  Essential Questions:

     A.  How can linear measurenents be observed, organized and compared?

     
     B.  How can mass be observed, organized and compared?


     C.  How can fluid capacity be observed, organized and compared?


     D.  How can temperature be observed, organized and compared?

4. Objective

A. Students will measure using standard units of measure.

B. Students will exercise language nad math skills in the context of metric measurement.

C. Students will develop and refine the manipulative skills required for making and using measuring tools.

D. Students will use scientific thinking processes to conduct investigations and build explanations: observing, communicationg, comparing, and organizing.

     5. Assessment:  may include one or more of the following  (examples)

A. Formative Assessments

1.)Teacher observation

2.)Student Sheets, Response Sheets, Performance Codes

B.  Summative Assessments

1.)End of Module Assessments

2.)Portfolio Assessments

      C.  Quarterly Report Cards
Fabric    1/17/08

Unit of Study: Fabric

Based on Standards and CPI’s for Students in Kindergarten

1.Core Curriculum Content Standards:

 Standard 5.1 Scientific Processes

A. Habits of Mind

B. Inquiry and Problem Solving

C. Safety
5.2 Science and Society 
A. Cultural Contributions

B. Historical Perspectives

5.3 Mathematical Applications

A. Numerical Operations 

B. Geometry and Measurement

C. Patterns and Algebra

D. Data Analysis and Probability

        5.4 Nature and Process of Technology


A.  Science and Technology

               B.  Nature of Technology

               C. Technological Design

         5.5 Life Science


A. Matter, Energy, and Organization in Living Systems


B. Diversity and Biological Evolution


C. Reproduction and Heredity

         5.6 Physical Science- 


A. Structure and Properties of Matter


B. Chemical Reactions

           5.7  Physical Science-Physics


A. Motion and Forces


B. Energy Transformation

          5.8 Earth Science


A. Earth’s Properties and Materials


B. Atmosphere and Weather  


C. Processes that Shape the Earth


D. How We Study the Earth

          5.10 Environmental Studies


A. Natural Systems and Interactions


B. Human Interactions and Impact

STUDENTS WILL GAIN AN UNDERSTANDING OF THE STRUCTURE AND BEHAVIOR OF MATTER.

2. Overview:

Ask and answers questions as well plan and conduct simple investigations.

Communicate investigations and explanations.

1. Essential Questions:

A. Where does fabric come from?

B. How is fabric made?

C. What are the observable properties of various fabrics (natural and synthetic )?

D. Explain how humans have used fabric to enhance their environment? 

E. Explain the functional uses of fabric?

F. Explain how meeting human requirements affects the environment?

2. Objective:

A. Students will be able to describe where fabric comes from.

B. Students will be able to describe physical properties of various fabrics.

C. Students will be able to describe what type of textural qualities the fabric consists of.

D. Students will observe and describe how fabrics are used in our everyday lives.

E. Students will discover and communicate about how fabrics are put together and how they can be taken apart.

F. Students will discover how tread is used to fasten together the fabric and the sewing and weaving process. 

G. Students will discover the ways to care for and maintain fabric for its best use in our environment

Assessment: may include one or more of the following:

A. Formative assessments

1. Teacher observation

2. Student sheets, response sheets, performance codes

B. Summative assessments

1. End of module assessments

2. Portfolio assessment

C. Quarterly Report Cards

FOSS Science Kit

1. Investigation 1:  Getting to know various fabrics

2. Investigation 2.  Fabric has many properties and uses in the world

Unit of Study:  Magnetism and Electricity: Based on Standards and CPI’s for Students in Grades Four to Twelve.

1.  Core Curriculum Content Standards:  Standard 5.7  (Physics) all students will gain an understanding of natural laws as they apply to motion, forces, and energy transformations.

2. Overview:  Students will demonstrate the relationship between the forces of magnetism and the design of an electromagnetic simple circuit.  

3. Knowledge and Skills

A.  CPI’s:
5.7.4A2 - The student will recognize that some forces can act at a distance.

5.7.4A3  - Use devices that show electricity producing heat, light, sound, and magnetic effects.

5.7.6A3 - Recognize that everything on or near the earth is pulled toward the earth's center by gravitational force
5.7.6B3 - Design an electric circuit to investigate the behavior of a system.

5.7.8A2 - Recognize that every object exerts a gravitational force on every other object, and that the force depends on how much mass the objects have and how far apart they are. 
5.7.12A8 recognize that magnetic and electrical forces are different aspects of a single electromagnetic force.

B.  Essential Questions:
A.)   How do magnets interact with other objects?

B.)  What principles determine whether an object is a conductor or an insulator?

C.)  Why does a circuit work?

D.)  What variables influence the strength of the magnetism produced by an electromagnet?

4. Objective
A.  Students will demonstrates how magnets interact with other objects.

B.  Students will demonstrate an understanding of the principles that determine whether an object is a conductor or an insulator. 

C. Students will demonstrate how a circuit works.

D. Students will demonstrate what variables influence the strength of the magnetism produced by an electromagnet.

5. Assessment:  may include one or more of the following

A.  Formative Assessments

1.) Teacher observation

2.) Student Sheets, Response Sheets, Performance Codes

B. Summative Assessments

1.) End of Module Assessments

2.) Portfolio Assessments

      C.  Quarterly Report Cards
Unit of Study:  Measurement: Based on Standards and CPI’s for Students in Grades Four to Twelve.

3.  Core Curriculum Content Standards
ALL STUDENTS WILL INTEGRATE MATHEMATICS AS A TOOL FOR PROBLEM-SOLVING IN SCIENCE, AND AS A MEANS OF EXPRESSING AND/OR MODELING SCIENTIFIC THEORIES.
4. Overview:  

Students will investigate a particular type of metric measurement-length, mass, temperature, and volume.

5. Knowledge and Skills

A.  CPI’s:

5.3.4A1.    The student will determine the reasonableness of estimates, measurements, and computations of quantities when doing science.

  5.3.4B1.   The student will select appropriate measuring instruments based on the degree of precision required.
  5.3.4B2.   Use a variety of measuring instruments and record measured quantities using the appropriate units.
  5.3.8B1.  The student will perform mathematical computations using labeled quantities and express answers in correctly derived units

  5.3.8D1.  Represent and describe mathematical relationships among variables using: 
        graphs.
        tables.
5.3.12D1  Construct and interpret graphs of data to represent inverse and non-linear relationships, and statistical distributions.
B.  Essential Questions:

     A.  How can linear measurenents be observed, organized and compared?

     
     B.  How can mass be observed, organized and compared?


     C.  How can fluid capacity be observed, organized and compared?


     D.  How can temperature be observed, organized and compared?

6. Objective

A. Students will measure using standard units of measure.

B. Students will exercise language nad math skills in the context of metric measurement.

C. Students will develop and refine the manipulative skills required for making and using measuring tools.

D. Students will use scientific thinking processes to conduct investigations and build explanations: observing, communicationg, comparing, and organizing.

     5. Assessment:  may include one or more of the following  (examples)

A. Formative Assessments

1.)Teacher observation

2.)Student Sheets, Response Sheets, Performance Codes

B.  Summative Assessments

1.)End of Module Assessments

2.)Portfolio Assessments

      C.  Quarterly Report Cards
Unit of Study: Physics of Sound: Based on Standards and CPI’s for Students in Grades Four to Twelve.

6. Core Curriculum Content Standards
Standard 5.7  (Physics) all students will gain an understanding of natural laws as they apply to motion, forces, and energy transformations.

2.   
Overview:  Students will demonstrate the ability to discriminate between sounds generated by dropped objects, how sounds can be made louder, or softer and higher or lower, how sounds travel through a variety of materials, and how sounds get from a source to a receiver.   
     3.   Knowledge and Skills

A.  CPI’s:  5.7.4B4  Show that differences in sound (loud or soft, high or low) can be produced by varying the way objects vibrate


    5.7.6B2  Show that vibrations in materials can generate waves that can transfer energy from one place to another.


    5.7.8B2  Describe the nature of various forms of energy, including heat, light, sound, chemical, mechanical, and electrical and trace energy transformations from one form to another.

    5.7.12B1   Explain how the various forms of energy (heat, electricity, sound, light) move through materials and identify the factors that affect that movement.
B. Essential Questions:

1. What is the value of sound when generated by objects when dropped?

2. How does sound originate and what determines the pitch?

3. How does sound travel through a variety of materials?

4. How do we receive sound and how does it travel?

4. Objective

A. Students will observe and compare sounds to develop discrimination ability.

B. Students will understand the relationship between the pitch of the sound and the physical properties of the sound source.

C. Students will observe and compare how sound travels through solids, liquids, and air.

D. Students will learn that sound originates from a source that is vibrating and is 

      detected at a receiver such as the human ear.

5. Assessment:  may include one or more of the following  (examples)

A. Formative Assessments

1.)Teacher observation

2.)Student Sheets, Response Sheets, Performance Codes

B.  Summative Assessments

1.)End of Module Assessments

2.)Portfolio Assessments

      C.  Quarterly Report Cards
Unit of Study:  Water: Based on Standards and CPI’s for Students in Grades Four to Twelve.

7. Core Curriculum Content Standards
Standard 5.8 (Earth Science)  All students will gain the understanding of the structure, dynamics, and geophysical systems of the Earth.
STANDARD 5.10 (ENVIRONMENTAL STUDIES) ALL STUDENTS WILL DEVELOP AN UNDERSTANDING OF THE ENVIRONMENT AS A SYSTEM OF INTERDEPENDENT COMPONENTS AFFECTED BY HUMAN ACTIVITY AND NATURAL PHENOMENA.

2.   
Overview:  
Students will explore properties of water, changes in water, interactions between water and other Earth materials, and how humans use water.

7. Knowledge and Skills

A.  CPI’s:

5.8.4B2.    Recognize that most of Earth’s surface is covered by  water and be able to identify the characteristics of those sources of water.

        oceans

        rivers 

        lakes

        underground sources

        glaciers


5.8.4B4.      Observe that when liquid water disappears, it turns into a gas (vapor) in the air and can reappear as a liquid when cooled, or as a solid if cooled below its freezing point.

         5.8.4B6.     Recognize that clouds and fog are made of tiny droplets of water and possibly tiny particles of ice.

               5.8.6B1       Describe the composition, circulation, and distribution of the 

               world’s oceans, estuaries, and marine environments.

        5.8.6B2        Describe and illustrate the water cycle .

              5.8.8B1.     Explain how Earth’s landforms and materials are created through 

              constructive and destructive process. 

         5.10.12A1 Distinguish naturally occurring process from those believed to have been modified by human interaction or activity.
        climate change
        ozone production
        erosion and deposition
        threatened and endangered species
B.  Essential Questions:

     
 A.  What are the properties of water?

     

 B.  What is the effect of water flow on a variety of surfaces?



 C.  How does temperature affect water?



 D.  What conditions must be present for evaporation to occur?



 E.   How does water move through materials and create power?

8. Objective

A. Students will observe and explore properties of water in liquid, solid, and gaseous states.

B. Students will investigate factors that influence evaporation and condensation of water.

C. Students will consider components of the water cycle.

D. Students will observe and compare how water moves through different types of Earth materials, including soil and gravel.

E. Students will investigate how water can be used to do work.

F. Students will become aware of the importance of water in their lives.

    5. Assessment:  may include one or more of the following  (examples)

A. Formative Assessments

1.)Teacher observation

2.)Student Sheets, Response Sheets, Performance Codes

B.  Summative Assessments

1.)End of Module Assessments

2.)Portfolio Assessments

      C.  Quarterly Report Cards
Wood and Paper    1/17/08

Unit of Study: Wood and Paper

Based on Standards and CPI’s for Students in Kindergarten

1.Core Curriculum Content Standards:

 Standard 5.6    (Physical Science- Chemistry)

ALL STUDENTS WILL GAIN AN UNDERSTANDING OF THE STRUCTURE AND BEHAVIOR OF MATTER.

2. Overview:

 Materials have many observable properties including textures, odor, weight, color, and the ability to react with other substances.

:

3. Knowledge and  Skills:

A. CPI’s:

             5.6 2A1: Sort objects according to the materials from which they are made or their physical properties, and give a rationale for sorting.

              5.6 2A2: Use magnifiers to observe materials, then draw ands describe what more can be seen using the tools.

             5.6 4B1: Combine two or more materials and show that the new material may have properties that are different from the original material.

             5.6 8B1: Show how substances can chemically react with each other to form new substances having properties different from those of the original substances.

B. Essential Questions:

A. Where does wood come from?

B. How can wood be transformed for other uses?

C. What are the observable properties of wood?

D. Explain how meeting human requirements affects the environment?

4.Objective: 

A. Students will be able to describe where wood comes from.

B. Students will be able to describe physical properties of wood.

C. Students will be able to describe what wood is used for.

D. Students will be able to describe how wood can be transformed to create both wood and paper products.

E. Students will use scientific thinking processes to conduct investigations and build explanations: observing, communicating, comparing, and organizing.

5. Assessment: may include one or more of the following:
 A. Formative assessments

1. Teacher observation

2. Student sheets, response sheets, performance codes

B. Summative assessments

1. End of module assessments

2. Portfolio assessments

C. Quarterly Report Cards

6. Activity List:

Foss Science Kit

1, Investigation 1: Getting to Know Wood

2. Investigation 2: Changing Wood

3. Investigation 3: Getting to Know Paper

4. Investigation 4: Changing Paper

5. Investigation 5: Constructions
