

Stamford Public Schools

The Stamford Public Schools prepares each and every student for higher education and success in the 21st Century.

[image: image1.png]



Science Standards and Students Expected Performances
K-8
Philosophy
The science curriculum will be designed and based on current research and best practices.  In this way the Stamford Public Schools will assure that it graduates students well able to compete in science at major universities and in a global marketplace.  It will be supported by research-based assessment instruments that are embedded in the curriculum.  Thus, as Grant Wiggins espouses, assessment will not take students away from their learning but will lead to deeper learning, as it measures the learning that has already occurred.  Assessment in science will always be more than a measure of progress; it will necessarily be a guide for teachers’ lesson and unit planning, as they address students’ strengths and scaffold their learning, based on assessment.

The SPS recognizes the relationship between mathematical fluency and students’ performance in the science program.  Students will learn Life Science, Physical Science and Earth Science in classes that integrate mathematics and science and value depth over breadth.  
Emphasizing the concept of reading and writing across the curriculum, the science program will require all students to have a science notebook that could ultimately become part of an electronic portfolio.   Keeping a science journal to respond to questions that reach the heart of the inquiry process will enable students to do the kinds of complex thinking about energy, matter, structure and function of organisms, and ecosystems that characterizes scientists.
Vision
The Stamford Public Schools graduates will be ready with the science learning and skills needed in tomorrow’s global economy.  

They will be prepared to take their place at the most rigorous science-focused university because the students have been prepared through access to rigorous science courses throughout their academic career.

The students will be independent learners and thinkers because of experiences such as inquiry-based science, project-based learning, issue-oriented science and other research-based instructional approaches.  

During their academic progress in the Stamford Public Schools, students will 

learn science by doing science, will develop scientific thinking, will know the big ideas in science and will use the Internet to develop science expertise in an interactive way. 
Instructional Approach
The inquiry standards and 21st century skills in this document will be embedded in the design of the science instructional strategies.  These standards are the process skills that are fundamental to science inquiry instruction.
Kindergarten

Content Standard:  Inquiry-Students should demonstrate how scientific knowledge is created and communicated.
Students Expected Performances:
Ask questions about objects, organisms and the environment.

Use senses to collect data.

Listen and speak about observations of the natural world. 

Present information in drawings.  

Use non-standard measures to measure and compare the sizes of objects.

Content Standard:  Physical Science-Properties of Matter-Students should demonstrate how the structure of matter affects the properties and uses of materials. 
Students Expected Performances:
Use the senses and simple measuring tools, such as rulers and equal arm balances, to observe common objects and sort them into groups based on size, weight, shape or color. 
Sort objects made of materials such as wood, paper and metal into groups based on properties such as flexibility, attraction to magnets, and whether they float or sink in water.  

Count objects in groups and use mathematical terms to describe quantitative relationships such as: same as, more than, less than, equal, etc.  

Content Standard:  Life Science-Heredity and Evolution- Students will demonstrate what processes are responsible for life’s unity and diversity.
Students Expected Performances:
Describe the similarities and differences in the appearance and behaviors of plants, birds, fish, insects, and mammals; including humans.
Describe the similarities and differences in the appearance and behaviors of adults and their offspring.

Describe characteristics that distinguish living from non-living things.  

Content Standard:  Earth Science- Forces and Motion- Students should demonstrate how external and internal sources of energy affect the Earth’s systems.
Students Expected Performances:

Describe and record daily weather conditions.
Relate seasonal weather patterns to appropriate choices of clothing and activities.  
Content Standard:  Global Awareness and 21st Century Skills- Students should demonstrate how science and technology affect the quality of our lives.
Students Expected Performances:
Describe the types of materials used by people to build houses and the properties that make the materials useful.  

Describe the different types of houses in different parts of the world.
Grade 1
Content Standard:  Inquiry-Students should demonstrate how scientific knowledge is created and communicated.
Students Expected Performances: 
Make observations and ask questions about objects, organisms and the environment. 
Use senses and simple measuring tools to collect data.

Listen, speak and write about observations in the natural world.  

Present information in words and drawings.  

Use non-standard measure to estimate and compare sizes. 

Represent information in bar graphs.
Content Standard:  Physical Science- Forces and Motion- Students should demonstrate what makes objects move the way they do.

Students Expected Performances:
Describe how the motion of objects can be changed by pushing and pulling.  
Describe how the motion of objects can be changed by changing their masses.
Content Standard:  Life Science- Structure and Function- Students will demonstrate how organisms are structured to ensure efficiency and survival.
 Students Expected Performances:
Describe the different ways that animals, including humans, obtain air, water and food.  

Describe the different structures plants have for obtaining water and sunlight.  

Describe the structures that animals including humans use to move around.  
Describe the changes in organisms, such as frogs and butterflies, as they undergo metamorphosis.  

Describe the life cycles of organisms that grow, but do not metamorphose.   
Content Standard:  Earth Science- Earth in the Solar System- Students should demonstrate how the position of Earth in the solar system affects conditions on the planet.

Students Expected Performances:


Describe the changes in the length and direction of the shadows during the day.

Describe the apparent movement of the sun across the sky during the day.

Content Standard:  Global Awareness and 21st Century Skills- Students should demonstrate how science and technology affect the quality of our lives.
Students Expected Performances:
Estimate, measure and compare the sizes and weights of different objects and organisms using standard and non-standard measures. 
Explain the appropriate metric tool for measuring volume, mass, and length.

Describe how measuring tools changed through time.
Grade 2
Content Standard:  Inquiry-Students should demonstrate how scientific knowledge is created and communicated.
Students Expected Performances:

Make predictions based on observed patterns.


Read, write, listen and speak about observations in the natural world.  


Seek information in books, magazines and pictures.

Use standard tools to measure and describe physical properties such as weight, length and temperature.  
Content Standard:  Physical Science-Properties of Matter-Students should demonstrate how the structure of matter affects the properties and uses of materials. 
Students Expected Performances:
Describe the differences in the physical properties of solids, liquids, and gasses. 
Explain physical and chemical changes in matter.  

Content Standard:  Life Science- Structure and Function- Students will demonstrate how organisms are structured to ensure efficiency and survival.
 Students Expected Performances:
Describe the life cycles of flowering plants as they grow from seeds, proceed through maturation, and produce new seeds.  
Explore and describe the effects of light and water on seed germination and plant growth.  

Content Standard:  Earth Science- The Changing Earth- Students should demonstrate how materials cycle through the earth’s systems.

Students Expected Performances:
Sort different soils by their properties such as particle size, color, and composition.  

Relate the properties of different soils to their capacity to retain water and support the growth of certain plants.  
Content Standard:  Global Awareness and 21st Century Skills- Students should demonstrate how science and technology affect the quality of our lives.
Students Expected Performances:
Identify the sources of common foods and classify them by their basic food groups.  
Describe how people in different cultures use different food sources to meet their nutritional needs.

Grade 3
Content Standard:  Inquiry-Students should demonstrate how scientific knowledge is created and communicated.
Students Expected Performances:
Make observations about objects, organisms and the environment to understand a new situation.

Seek information in books, magazines and electronic media.  

Design and conduct simple investigations.  

Employ simple equipment and measuring tools to gather data and extend the senses. 

Use data to construct reasonable explanations.  

Analyze, critique, and communicate investigations using words, graphs and drawings.  

Read and write using a variety of science-related fiction and nonfiction texts.


Search the Web and locate relevant science information.  

Use measurement tools and standard units (e.g. centimeters, meters, grams, kilograms) to describe objects and materials.  


Use mathematics to analyze, interpret and present data.  

Content Standard:  Physical Science-Properties of Matter-Students should demonstrate how the structure of matter affects the properties and uses of materials. 
Students Expected Performances:
Sort and classify substances based on properties such as dissolving in water, sinking and floating, conducting heat, and attraction to magnets. 
Content Standard:  Physical Science- Energy Transfer and Transformation- Students should demonstrate how energy is produced and transferred. 

Students Expected Performances:
Describe how heat can be produced by burning, rubbing, and mixing substances.  Describe how heat can move from one object to another through conduction.
Describe the effect of heating on the melting, evaporation, condensation and freezing of water.  

Content Standard:  Life Science- Heredity and Evolution- Students will demonstrate what processes are responsible for life’s unity and diversity.

Students Expected Performances:
Describe how different plants and animals are adapted to obtain air, water, food and protection in specific land habitats.  


Describe how different plants and animals are adapted to obtain air, water, food and protection in specific water habitats.

Content Standard:  Earth Science- The Changing Earth- Students should demonstrate how materials cycle through the earth’s systems.

Students Expected Performances:
Describe the physical properties of rocks and relate them to their potential uses.

Relate the properties of rocks to the possible environmental conditions during their formation. 

Explain how fossils provide evidence about the plants and animals that lived long ago and the nature of the environment at that time.  

Content Standard:  Global Awareness and 21st Century Skills- Students should demonstrate how science and technology affect the quality of our lives.
Students Expected Performances:
Describe how earth materials can be conserved by reducing the quantities used, and by reusing and recycling materials rather than discarding them.
Compare renewable and nonrenewable fuels.
Grade 4
Content Standard:  Inquiry-Students should demonstrate how scientific knowledge is created and communicated.
Students Expected Performances: 
Seek relevant information in books, magazines and electronic media.
Design and conduct simple investigations.  

Use data to construct reasonable explanations.

Use measurement tools and standard units (e.g. centimeters, meters, grams, and kilograms) to describe objects and materials
Content Standard:  Physical Science- Forces and Motion- Students should demonstrate what makes objects move the way they do.

Students Expected Performances: 
Describe the effects of the strengths of pushes and pulls on the motion of objects.
Describe the effects of the mass of an object on its motion.
Content Standard:  Physical Science- Energy Transfer and Transformation- Students should demonstrate the role of energy in our world.

Students Expected Performances: 
Describe how batteries and wires can transfer energy to light a light bulb.
Explain how simple electrical circuits can be used to determine which materials conduct electricity.  

Describe the properties of magnets and how they can be used to identify and separate mixtures of solid materials.  
Content Standard:  Life Science- Matter and Energy in Ecosystems: Students should demonstrate how matter and energy flow through ecosystems.  
Students Expected Performances:
Describe how animals directly or indirectly depend on plants to provide the food     and energy they need in order to grow.

Describe how natural phenomena and some human activities may cause changes to habitats and their inhabitants.   
Content Standard:  Life Science- Structure and Function- Students should demonstrate how organisms are structured to ensure efficiency and survival.

Students Expected Performances:

Describe the structures of animal and plant cells.


Describe how body systems are formed from cells.


Describe the structures of the skeletal and muscular systems.   

Content Standard:  Earth Science- Forces and Motion- Students should demonstrate how external and internal sources of energy affect the Earth’s systems.
Students Expected Performances: 
Describe how the sun’s energy impacts the water cycle. 

Describe the role of water in erosion and river formation.
Content Standard:  Global Awareness and 21st Century Skills- Students should demonstrate how science and technology affect the quality of our lives.
Students Expected Performances:
Describe how human activities affect the environment.

Compare the advantages and disadvantages of the various modes of generating electricity in the 21st century.
Grade 5
Content Standard:  Inquiry-Students should demonstrate how scientific knowledge is created and communicated.
Students Expected Performances:
Analyze critique and communicate investigations using words, graphs and drawings.
Read and write about a variety of science related non-fiction texts.  

Search the Web and locate relevant science information.

Use mathematics to analyze, interpret and present data.

Content Standard:  Physical Science- Energy Transfer and Transformation- Students should demonstrate that Sound and Light are forms of energy.
Students Expected Performances:
Describe the factors that affect the pitch and loudness of sound produced by vibrating objects.  
Describe how sound is transmitted, reflected, and/or absorbed by different materials.

Describe what is light and how does light travel.

Describe how light is absorbed and/or reflected by different surfaces.  

Content Standard:  Life Science- Structure and Function- Students should demonstrate how organisms are structured to ensure efficiency and survival.

Students Expected Performances:
Describe the structure and function of the human senses.

Describe the signals we perceive with the human eye and ear. 
Describe how light absorption and reflection allow one to see the shapes and colors of objects. 

Content Standard:  Earth Science- Forces and Motion- Students should demonstrate how external and internal sources of energy affect the Earth’s systems.
Students Expected Performances:
Describe how the surface of the earth changes through weathering, erosion, landslides, volcanic eruptions and earthquakes.  

Content Standard:  Earth Science- Earth in the Solar System- Students should demonstrate how the position of Earth in the solar system affects conditions on the planet.

Students Expected Performances:

Explain the cause of day and night based on the rotation of earth on its axis.  
Describe the monthly changes in the appearance of the moon based on its orbit around Earth.

Describe Earth’s position in the Solar System and its relationship to other planets.
Content Standard:  Global Awareness and 21st Century Skills- Students should demonstrate how science and technology affect the quality of our lives.
Students Expected Performances:
Understand how advances in instruments and technology extend our senses.

Explain how a camera works, and how it relates to the human eye.
