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Science Learning Expectations

Goal 11:  Understand the processes of scientific inquiry and technological design to investigate questions, conduct experiments, and solve problems.

Standard A:  Know and apply the concepts, principles, and processes of scientific inquiry.

Kindergarten

1st grade

Describe an observed event by:

· Use senses to describe an event

· Describe measurements used to describe an event

· Remember happened in an event based on previous observations

· Explain what happened

· Create a prediction

Collect data for investigations by:

· Explain how to ask questions from prior knowledge, observations, and inferences

· Use prior knowledge and observations to ask questions

· Make inferences based on observations and prior knowledge to ask questions

Use measuring instruments and technologies by:

· Identify appropriate instruments for gathering data

· Give examples and record standard and non-standard measurements

· Choose appropriate instruments

· Read data from instruments

Record and store data by:

· Locate and identify data on classroom charts, simple tables, journals, or computers

· Modify pictures or drawings to illustrate data

· Record data on classroom charts, simple tables, journals, or computers

Report and display results by:

· Explain data displayed on graphs and charts

· Remember terminology that describes patterns

· Give examples of similarities and differences in data patterns

· List data that predict future events

· Display data on graphs and charts

· List terminology that describe patterns

· Compare data noting similarities and differences in data patterns

· Select data that predict future events

Compare observations of individual and group results by:

· Match data with similar data from other individuals and groups

· Identify possible reasons for differences or discrepancies in data

· Analyze data from other individuals and groups

2nd grade

Describe an observed event by:

· Use senses to describe an event

· Use measurements to describe an event

· Use observations to make predictions

· Explain systematically what happened

· Create a prediction based on observations

Collect data for investigations by:

· Explain how to ask questions from prior knowledge, observations, and inferences

· Use prior knowledge observations to ask questions

· Make inferences from observations and prior knowledge to ask questions

Use measuring instruments and technologies by:

· Identify appropriate instruments for gathering data

· Compare and use standard and non-standard measurements

· Summarize and graphically display data 

· Select discuss appropriate instruments for gathering data

· Read data from instruments

Record and store data by:

· Explain pictures or drawings that illustrate data

· Describe data on classroom charts, simple tables, journals, or computers

· Create pictures or drawings to illustrate data

· Record data on classroom charts, simple tables, journals or computers

Report and display results by:

· Summarize data on graphs and charts

· Explain terminology that describes patterns

· Interpret, summarize and discuss data while noting similarities and differences in data patterns

· Give examples of data that predict future events

· Display and discuss data on graphs and charts

· Choose terminology to describe patterns

· Use data to predict future events

Compare observations of individual and group results by:

· Interpret data from other individuals and groups

· Explain possible reasons for differences or discrepancies in data

· Analyze and discuss data from other individuals and groups

3rd grade

Formulate questions and choose steps needed to answer questions by:

· Describe science observation concepts used to ask questions on a specific topic

· Remember scientific knowledge and concepts

· Recall the logical sequence of a scientific investigation

· Analyze a simple research question with observations and scientific knowledge

· Apply the logical sequence of steps of a scientific investigation to answer a question

Collect data for investigations by:

· Recognize and use observation to collect and record data

· Recognize and collect quantitative and qualitative data to investigate a questions or solve a problem

· Describe and use estimation, measurement concepts, and tools to collect and record data

· Identify and use methods to check data for accuracy

Construct charts and visualizations to display data by:

· Explain data using various kinds of graphs and charts

· Discover examples of simple graphs and charts produced by a computer or other technology

· Report data from a variety of graphs and charts

· Use a computer or other technology to produce simple graphs and charts

Use data to produce reasonable explanations by:

· Identify and use data from multiple observations of the same event that explain an effect or result

· Give examples of data and use data from multiple sources

Report and display results of individual and group investigations by:

· Identify and prepare graphs and charts to report the results of small group observations of the same event

· Give examples of and choose a variety of approaches to communicate the results of individual and group investigations

4th grade

Formulate questions and choose steps needed to answer the questions by:

· Use science observation concepts to ask questions on a specific topic

· Interpret scientific knowledge and concepts appropriate to a scientific topic to ask questions

· Describe the logical sequence of a scientific investigation to answer questions

· Construct a simple research questions with observations and scientific knowledge

· Prepare the logical sequence of steps of a scientific investigation to answer a question

Collect data for investigations by:

· Explain and use observation to collect and record data

· Describe and collect quantitative and qualitative data to investigate a question or solve a problem

· Explain and use estimation, measurement concepts, and tools to collect and record data

· Select and use simple validation methods to check data for accuracy

Construct charts and visualizations to display data by:

· Summarize data using various kinds of graphs and charts

· Describe simple graphs and charts produced by a computer or other technology

· Organize and display data using a variety of graphs and charts

· Use a computer or other technology to produce simple graphs and charts

Use data to produce reasonable explanations by:

· Interpret and use data from multiple observations of the same event to explain an effect or result

· Summarize data from multiple sources

Report and display results of individual and group investigations by:

· Select and create graphs and charts to report the results of small group observations of the same event

· Discover and use a variety of approaches to communicate the results of individual and group investigations

5th grade

Formulate hypotheses that can be tested by collecting data through:

· Select and choose a hypothesis that includes a variable to be tested and observed/tested

· Select and choose a hypothesis using an if-then, cause-effect statement

· Recall and predict an outcome in a hypothesis statement

Design scientific experiments that control all but one variable by:

· Design and choose independent/manipulated and dependent/responding variables of a scientific experiment

· Recognize and choose variables that are kept the same in order to give a “fair test”

· Observe and select several trials of an experiment

Collect and record data accurately using consistent measuring and recording techniques and media by:

· Recognize and record appropriate units of measurement consistently

· Recognize and manipulate appropriate instruments for gathering data

· Describe and read data from collecting instruments and recording accurately

· Recognize and read data in a table, chart, or other appropriate format

Use data manipulation tools and quantitative and representational methods to analyze measurements by:

· Explain and report data using data manipulation tools

· Graph data appropriately to show relation to variables in hypotheses

Explain the existence of unexpected results in data set by:

· Show and record individual results and group results

· Discover and record unexpected data within the data set

· Observe and investigate discrepancies in the data set

Interpret and represent results of analysis to produce findings by:

· Restate and differentiate observations that support a hypothesis

· Describe and record results based on data to produce findings or conclusions

Report and display the process and results of a scientific investigation by:

· Listen to and report the process and results of an investigation in an oral or written presentation
· Discover and list observations that support a hypothesis
· Listen to and use logical proof or explanation of findings
· State results of an investigation using posters, pictures, actual materials, computer graphs, or multi-media
· Remember and ask questions for further investigation
6th grade

Formulate hypotheses that can be tested by collecting data through:

· Identify and formulate a hypothesis that includes a variable to be tested and a variable to be observed/measured

· Identify and formulate a hypothesis using an if-then, cause-effect statement

· Identify and predict the outcome in a hypothesis statement

Design scientific experiments that control all but one variable by:

· Define and compare independent/manipulated and dependent/responding variables of a scientific experiment

· List and choose variables that are kept the same in order to give a “fair test”

· Describe and conduct experiments with several trials

Collect and record data accurately using consistent measuring and recording techniques and media by:

· Identify and choose appropriate units of measurement consistently

· Identify and choose appropriate instruments for gathering data from a list of available instruments

· Explain and read data from collecting instruments and recording accurately

· Rewrite and record data in a table, chart, or other appropriate format

Use data manipulation tools and quantitative representational methods to analyze measurements by:

· Explain and manipulate data using data manipulation tools

· Graph data appropriately to show relation to variables in hypothesis

Explain the existence of unexpected results in a data set by:

· Express and report individual results with group results

· Identify and discover unexpected data within the data set

· List and report discrepancies in the data set

Interpret and represent results of analysis to produce findings by:

· Give examples of and analyze observations to see if they support a hypothesis

· Explain and differentiate results based on data to produce findings or conclusions

Report and display the process and results of a scientific investigation by:

· State the process and results of an investigation in an oral or written presentation

· State observations that support a hypothesis

· Give examples of logical proof or explanation of findings

· Explain results of an investigation using posters, pictures, actual materials, computer graphs, or multi-media

· Paraphrase questions for further investigation

7th grade

8th grade

Standard B:  Know and apply the concepts, principles, and processes of technological design.

Kindergarten

1st grade

Know possible solutions when given a design problem by:

· Identify and discuss possible solutions to a design problem

· Discover the pros and cons of suggested designs from observations, prior experiences and facts

· Report observations, prior experiences, and facts to prepare solutions

Design a device that will be useful in solving the problem by:

· Recognize proposed solutions to design a device

· Choose solutions from a given list for the best probable design

Build the device using materials and tools provided by:

· Recognize the steps to build a device using materials and tools provided

· Prepare a list of steps to follow to build a device

Test the device and record results using instruments, techniques, and measurement methods by:

· Restate and choose a strategy to test a device

· List and collect data from a test of a device in a table or chart

· Describe how a device responds in a test

· Experiment with a device to obtain test results

Report the design of the device, the test, process, and the results in solving a given problem by:

· Describe and demonstrate the steps to build and test a device

· Remember procedures to follow and data to collect to support a solution to a problem

· Report experiences, problems, and data collection that took place during construction and testing

2nd grade

Know possible solutions when given a design problem by:

· Select and record possible solutions to a problem

· Identify the best design

· Use observations, prior experiences, and facts to propose solutions

Design a device that will be useful in solving the problem by:

· Research possible solutions to design a device

· Build models of possible designs

Build the device using the materials and tools provided by:

· Describe how to build a device using materials and tools provided

· Build device using materials and tools provided

Test the device and record results using given instruments, techniques, and measurement methods by:

· Defend and develop a strategy to test a device

· Summarize and collect data from a test of a device in a table or chart

· Identify changes and modify the device based on test results

Report the design of the device, the test, process, and the results in solving a problem by:

· List, demonstrate, and discuss the steps to build and test a device

· Remember procedures to follow and data to collect to support a solution to a problem

· Report and discuss experiences, problems, and data collection that took place during construction and testing

3rd grade

Identify a design problem and propose possible solutions by:

· List and choose a design problem

· Describe and record possible design solutions to a design problem

Develop a plan, design a procedure to address the problem to be solved, and identify constraints by:

· Listen to a group discussion of the design plan and procedure within time limits and with available materials

· Sketch a design plan for the solution to the problem

Build a model of the design using available tools and materials by:

· Research models according to a design using available tools and materials

· Prepare a list of steps to build a model 

Test the model using suitable instruments, techniques, and quantitative measurements to record data by:

· List steps involved in testing a model, the test instruments, and techniques

· List quantitative measurements 

· Realize that the test of the model will be replicated and the results compared

· Experiment with a model

· Collect and record data for a model

When given criteria, assess the test results and effectiveness of a design, including possible sources of error by:

· Identify possible sources of error during the design testing

· Recognize parts of a design plan or model that need to be changed after initial tests

· Experiment with a design plan or model to see how it matches up against test criteria

· Prepare changes in a design plan or prototype after tests have shown sources of error

Report a test design, test processes, and test results by:

· Identify test designs, procedures, and results

· Discover that an organized presentation should include:  how the test was designed, how the test was conducted, and an explanation of the test results

· Report a test design, procedures, and results

4th grade

Identify a design problem and propose possible solutions by:

· Design and choose a problem

· Give examples of and discuss possible solutions to a given design problem

Develop a plan, design a procedure to address the problem to be solved, and identify constraints by:

· Describe a design plan and procedure to solve the problem within time limits and with available resources

· Record a design procedure and plan to the solve the problem

Build a model according to a design using available tools and materials by:

· Discover and build a model according to a design model using available tools and materials

Test the model using suitable instruments, techniques, and quantitative measurements to record data by:

· Select steps to test a model, the test instruments, and techniques

· List quantitative measurements to record

· Recognize that the test of the model will be replicated and the results compared

· Test a model

· Collect and record test results for a model

· Replicate the test

· Compare results from multiple tests

When given criteria, assess the test results and effectiveness of a design, including possible sources of error by:

· Explain and analyze test results organized by identifying possible sources of error

· Select parts of a design plan or model that need to be changed after initial tests of a device

· Modify a design plan or rebuild a prototype after tests have shown sources of error

· Retest if necessary

Report a test design, test processes, and test results by:

· Explain and prepare a report including test design, procedures, and results

· Report to the class the test results and conclusion

5th grade

Identify an actual design problem and establish criteria for determining the success of a solution by:

· Listen to specific problems of the design

· Observe measurable testing criteria

· Discover a specific need or problem

· List criteria for determining a successful solution

Sketch, propose, and compare design solutions to the problem considering available materials, tools, cost effectiveness, and safety by:

· List and prepare possible design solutions to a problem

· Observe and choose different design solutions considering given constraints 

Select the most appropriate design and build a simulation by:

· Observe and discover models that solve a problem, satisfy design constraints, and meet established criteria for success

· List and choose appropriate materials for a design

· Select examples of models or simulations appropriate for a design and which meet established criteria for success

· Choose a model or simulation

Test the model using available materials, instruments, and technology and recording the data by:

· List and use appropriate strategies such as simulation and trial and error methods to test a model

· List and prepare criteria to determine a successful solution of a problem

· Record data accurately over multiple trials

Evaluate the test results based on established criteria, note sources of error, and recommend improvements by:

· Observe the performance of a device against established test criteria

· List possible sources of error

· Locate possible changes to improve results

· Record test results by the established test criteria

· Investigate the results to locate sources of error

· List suggestions for redesigning the test to improve results

Use available technology to report the relative success of their design, based upon the test results and their testing criteria by:

· Describe a test design, procedures, and results

· Observe and test appropriate technologies to present results

· List main points of a report of a test design, procedure, and results using available technology

6th grade

Identify an actual design problem and establish criteria for determining the success of a solution by:

· List and discuss a specific need or problem

· Identify a measurable testing criteria

· Design a chart/table indicating the criteria for determining a successful solution

Know how to sketch, propose, and compare design solutions to the problem considering available materials, tools, and cost effectiveness by:

· Recognize and classify possible design solutions to a problem

· Research and classify different design solutions based on given constraints

Select the most appropriate design and build a prototype or simulation by:

· Compare and use designs that solve a problem, satisfy design constraints, and meet established criteria for success

· List and investigate appropriate materials for a design

· Predict which prototypes, models, or simulations would  solve a problem, satisfy design criteria, and meet established criteria for success

· Construct a prototype, model, or simulation

Test the prototype using available materials, instruments, and technology and recording the data by:

· Recognize and use appropriate strategies such as simulations and trial and error methods to test a model

· Identify and write criteria to determine a successful solution of a problem

· Record data accurately over multiple trials

Evaluate the test results based on established criteria, note sources of error, and recommend improvements by:

· Observe and classify test results by the established test criteria

· List and investigate the results of the test to locate sources of error

· Identify and list possible changes in the test to improve the results

Use available technology to report the relative success of their design, based upon the test results and their testing criteria by:

· Explain a test design, procedures, and results

· Identify and demonstrate appropriate technologies to present results

· List key sections of a report of a test design, procedure, and results using available technology

7th grade

8th grade
Goal 12:  Understand the fundamental concepts, principles, and interconnections of the life, physical, and earth/space sciences.

Standard A:  Know and apply concepts that explain how living things function, 

adapt, and change.

Kindergarten

1st grade

Identify and describe the component parts of living things and their major functions by:

· Identify and name the component parts of living things and their functions

· Tell the component parts and their functions for a chosen organism

· Point out how a change of one component part would change the major functions of an entire living system

Categorize living organisms using a variety of observable features by:

· Identify the size, color, and shape of organisms

· Identify animals and classify living organisms according to whether then have a backbone or not

· Communicate the rules for grouping living organisms

· Classify living organisms by size, color, and shape and explain the rational for the grouping

· Select from a list of animals according to common physical characteristics and explain the selection rules 

2nd grade

Know the component parts of living things and their major functions by:

· Match the component parts of living things to their functions

· List component parts and their functions for an organism

· Predict how a change of one component part would change the major functions of an entire living system

Categorize living organisms using a variety of observable features by:

· Identify the size, color, and shape of organisms

· Give examples of animals and classify living organisms that have a backbone or do not have a backbone

· Communicate the rules for grouping living organisms

· Classify organisms by size, color, and shape and explain the group rules

· Categorize animals according to common physical characteristics

3rd grade

Know the simple life cycles of plants and animals and the similarities and differences in their offspring by:

· Label, identify, and observe the stages of simple life cycles of selected plants and animals

· Observe the similarities and differences of offspring and their parents

· Record observations of the life cycle of selected plants and animals

· List characteristics of offspring with their parents

Categorize features as either inherited or learned by:

· Identify the behavior and characteristics of selected plants and animals

· Tell the difference between inherited and learned characteristics

· Compare the behavior and characteristics to determine whether their characteristics are inherited or learned

4th grade

Know the simple life cycles of plants and animals and the similarities and differences in their offspring by:

· Identify, compare, and observe the stages of simple life cycles of selected plants and animals

· Describe the similarities and difference of offspring with their parents

· Record observations of the life cycle of selected plants and animals

· Compare characteristics of offspring with their parents

Categorize features as either inherited or learned by:

· Describe the behavior and characteristics of selected plants and animals

· Distinguish between inherited and learned characteristics of living organisms

· Compare the behavior and characteristics to determine whether their characteristics are inherited or learned

5th grade

Know how cells function as “building blocks” of organisms and describe the requirements for cells to live by:

· Recognize and list examples of how cells work together to keep the organism alive

· Describe and discover the many functions cells carry on to sustain life

· Tell and list ways specialized cells perform special functions in multi-cellular organisms

Know the characteristics of organisms produced from a single parent with those of organisms produced by two parents by:

· Define and compare asexual and sexual reproduction

· Observe and choose between the characteristics of organisms produced by a single parent and those produced by two parents

· Recognize and discover how every organism requires a set of instructions for specifying its traits

Know how different forms and structures reflect different functions by:

· Match and list various animal parts and their functions

· Describe and show how the functions of plant and animal cells are related to their forms and structures

· Match and report how changes in form and structure are related to adaptations to environmental changes

6th grade

Know how cells function as “building blocks” of organisms and describe the requirements for cells to live by:

· State and investigate how cells word together to keep the organism alive

· Identify and classify the many functions cells carry on to sustain life

· Show how specialized cells perform special functions in multi-cellular organisms

Know the characteristics of organisms produced from a single parent with those of organisms produced by two parents by:

· Describe and contrast asexual and sexual reproduction

· Identify and distinguish between the characteristics of organisms produced by a single parent and those produced by two parents

· Research how every organism requires a set of instructions for specifying its traits

Know how different forms and structures reflect different functions by:

· Research, compare, and contrast the functions of various animal parts

· Observe and point out how the functions of plant and animal cells are related to their forms and structures

· Hypothesize and investigate how changes in form and structure are related to adaptations to changes in the environment

7th grade

8th grade
Standard B:  Know and apply concepts that describe how living things interact with each other and with their environment.

Kindergarten

1st grade

Know the relationships of living things to their environment by:

· Recognize and list ways in which animals and plants have adapted to their environments

· State what would happen to animals if their environment changed

· Classify animals by characteristics that help them survive in the environment

· Identify and list animals that would be found in a habitat and why there would be different animals in another habitat

Know how living things are dependent on one another for survival by:

· Name and report an organism’s survival needs

· Identify natural resources and list what could happen if an organism lost some of them

· Identify organisms that other organisms eat

· Report what would happen if a group of organisms were removed from an environment

2nd grade

Know the relationship of living things to their environment by:

· Identify adaptations animals and plants have made to survive in their habitat

· Describe what would happen if an animal lost one of its basic adaptations or was placed in an unfavorable environment

· Categorize animals and plants by their habitat

· Select adaptations that distinguish animals and plants from different habitats

· Predict how adaptations help animals survive

· Distinguish animals that would be found in one habitat from those found in another type of habitat

Know how living things are dependent on one another for survival by:

· Identify and discuss what living things need to stay alive

· Explain what natural resources living things need to stay alive

· Explain how living things depend on one another for survival

· Report what would happen to an organism if it lost its environmental resources

· Role play what would happen if a group of organisms were removed from an environment

3rd grade

Know the relationships among various organisms in their environments by:

· Match predator with prey in a habitat illustration

· Describe a simple parasite/host relationship with which they are familiar

· Describe a simple food chain or food web

· Report on the predator/prey relationships that are commonly found in local habitats

· Choose which parasite most often infects a host

· Investigate a simple food chain and or web of organisms from a habitat

Know how an organism’s physical features help it live in its environment by:

· List and report on which physical features help plants and animals survive in their environment

· List and report on plant and animal adaptations that suit them for a particular environment

4th grade

Know the relationships among various organisms in their environments by:

· List and role play the predator-prey relationships depicted in a habitat illustration

· Describe a personal encounter with a parasite

· Prepare a labeled drawing depicting a common parasite/host relationship

· Describe and construct a simple food chain and food web 

Know how an organism’s physical features help it live in its environment by:

· Explain and discuss which physical features help plants and animals survive in their environment

· Explain and discuss how plants and animals survive in different environments

5th grade

Know the methods used to identify and classify the biotic and abiotic factors that affect organisms in an environment by studying a local habitat and:

· Listen about the biotic and abiotic factors that affect the environment

· Observe a correctly labeled food pyramid

· Listen to descriptions of interactions depicted in a habitat illustration

· List biotic and abiotic factors to look for in a habitat

· Use simple tools, classification guides, or other aids to measure or identify biotic or abiotic factors in a local habitat

· Complete a food pyramid for a local habitat

· List different niches and relationships found among organisms and a local habitat

Know the competitive, adaptive, and survival potential of an organism’s characteristics by:

· Identify the adaptive, competitive, and survival potential of an organism’s characteristics

· Observe and report on how plant and animal characteristics help them survive in the environment

· List survival characteristics of an organism

6th grade

Apply knowledge of the methods used to identify and classify biotic and abiotic factors that affect organisms in an environment by studying a local habitat and:

· Recall biotic and abiotic factors that affect an environment

· Prepare a food pyramid for the local habitat 

· List interactions depicted in an illustration of a given habitat

· Collect biotic or abiotic data in a local habitat

· Properly use tools, classification guides, or other aids that measure or help identify some biotic or abiotic factors in a local habitat

· Complete a sample chart that lists the different niches and the relationships among the organisms and habitat studied

Know the competitive, adaptive and survival potential of an organism’s characteristics by:

· List the adaptive, competitive, and survival potential characteristics of a group of organisms in an environment

· Describe how plant and animal characteristics help each survive in their environments

7th grade

8th grade
Standard C:  Know and apply concepts that describe properties of matter and energy and the interactions between them.

Kindergarten

1st grade

Know sources of energy by:

· List sources of energy

· Discover which energy source would be used in a given situation

· Record energy sources and the objects they power

· Choose the best source of energy to be use in a given situation

Know large-scale physical properties of matter by:

· Identify physical properties of matter

· Discover objects with similar and different physical properties

2nd grade

Know sources of energy by:

· List and compare sources of energy

· Identify which energy source would be used in a given situation

· Point out energy sources and the objects they power

· Choose and evaluate the best source of energy to be used in a given situation

Know large-scale physical properties of matter by:

· Give examples of physical properties of matter

· Classify objects according to physical properties

3rd grade

Know different types of energy including light, heat, sound, electrical, and mechanical by:

· List and demonstrate different types of energy

· Observe and conduct experiments that investigate the interrelationships among various types of energy

Know the properties of solids, liquids, and gases by:

· List the properties of solids, liquids, and gases

· Listen to an explanation of the differences among the properties of solids, liquids, and gases

· Conduct experiments to investigate concepts related to properties of matter

4th grade

Know the different types of energy including light, heat, sound, electrical, and mechanical by:

· List types of energy

· Give examples of experiments that investigate the interrelationships among various types of energy

· Compare and contrast types of energy

· Conduct and evaluate simple experiments to investigate the interrelationships among various types of energy

Know the properties of solids, liquids, and gases by:

· Observe the properties of solids, liquids, and gases

· Explain the differences among the properties of solids, liquids, and gases

· Conduct and discuss experiments to investigate concepts related to properties of matter

5th grade

Know the interactions of energy with matter by:

· Predict and report how interactions of energy and matter affect changes of state

· Listen to and demonstrate how energy interacts with matter to conserve mass and energy

· Listen to and demonstrate how different types of energy are transformed in various situations

Know the chemical and physical characteristics of matter by:

· State and show physical and chemical changes of matter

· State and demonstrate the relationships among atoms, molecules, elements, and compounds

· Listen to explanations of models that show the chemical and physical characteristics of matter

· Select from a list of models that show the chemical and physical characteristics of matter

6th grade

Know the interactions of energy with matter by:

· Observe and demonstrate how interactions of energy and matter to conserve mass and energy
· Observe and investigate how energy interacts with matter to conserve mass and energy
· Demonstrate how interactions of energy and matter affect changes of state
· Predict how different types of energy are transformed in various situations
Know the chemical and physical characteristics of matter by:

· Discover and investigate the physical or chemical changes of matter

· Design experiments that test the relationships among atoms, molecules, elements, and compounds

· Locate and construct models or illustrations that show chemical and physical characteristics of matter

7th grade

8th grade
Standard D:  Know and apply concepts that describe force and motion and the principles that explain them.

Kindergarten

1st grade

Know examples of motion by:

· Recall various examples of motion

· Describe and demonstrate how sound is produced by vibrating objects

· Discover multiple examples of how objects move

Know observable forces in nature by:

· Observe and point out the effects of forces in nature

· List and record observational data on push-pull forces

· Observe and demonstrate how force changes the position and motion of an object

2nd grade

Know examples of motions by:

· List various examples of motion

· Describe, give examples of, and demonstrate how sound is produced by vibrating objects

· Discover and discuss multiple examples of how objects move

Know observable forces in nature by:

· Make observations and describe the effects of forces in nature

· Describe, record, and discuss observational data on push-pull forces

· Discover, demonstrate, and summarize how force changes the position and motion of an object

· Investigate the effects of forces in nature

3rd grade

Know constant, variable, and periodic motions by:

· Define constant, variable, and periodic motions

· Choose whether motion is constant, variable, and periodic

Know ways forces cause actions and reactions by:

· Discover and demonstrate the causal relationships of forces in terms of actions and reactions

· Listen to an explanation of how variability in forces can affect variability of actions and reactions

· Demonstrate how variability in forces can affect variability of actions and reactions

4th grade

Know constant, variable, and periodic motions by:

· Define and give examples of constant, variable, and periodic motions

· Compare and contrast constant, variable and periodic motions

Know ways forces cause actions and reactions by:

· Explain, demonstrate, and discuss the causal relationships of forces in terms of actions and reactions

· Explain, demonstrate, and analyze how variability in forces can affect variability of the actions and reactions

5th grade

Know how forces affect motion by:

· Observe and record how various forces affect motion

· Listen to and list Newton’s Laws of Motion

· Tell and discover how gravity is affected by an object’s size and it’s distance form other objects

Know factors that affect the gravitational forces on objects:

· Listen to and record factors that affect the gravitational forces on an object

· Recite and record ways in which gravity is affected by an object’s size and its distance from other objects

6th grade

Know how forces affect motion by:

· List and demonstrate how various forces affect motion

· Recall and demonstrate Newton’s Laws of Motion

· Discover and demonstrate how gravity is affected by an object’s size and its distance from other objects

Know factors that affect the gravitational forces on objects by:

· Discover and investigate factors that affect the gravitational forces on an object

· Give examples of and experiment with how gravity is affected by an object’s size and its distance from other objects

7th grade

8th grade
Standard E:  Know and apply concepts that describe the features and processes of Earth and its resources.

Kindergarten

1st grade

Know the components of Earth’s land, water, and atmospheric systems by:

· Listen to a description of basic materials found on and within Earth

· Label and point out the following features:  land, oceans, the North and South Poles, and the equator

· Recognize land features from a description 

· State the type of water feature from a description

· Name and list atmospheric features from images

· Compare samples of different Earth materials 

· Choose whether a feature is a land or water feature

Know the patterns of weather and seasonal change by:

· Describe and record local weather

· Observe and report local weather

· Recognize weather characteristics of each season

· Discover the Earth’s four seasonal positions and the Earth’s tilt during its yearly orbit

· Recognize different weather phenomena

· Discover the Earth’s relationship to the Sun is what causes the change in seasons

· Classify weather phenomena based on data

Know the difference between renewable and nonrenewable natural resources by:

· List and classify natural resources as renewable and non-renewable

· Recognize common conservation methods for natural resources

· Give examples of ways natural resources can be recycled or reused

· Report on methods that their community uses to conserve natural resources

· Demonstrate ways that they recycle at home and school

2nd grade

Know the components of Earth’s land, water, and atmospheric systems by:

· Identify basic materials found on and within the Earth

· Identify and discuss the following features:  land, oceans, the North and South Poles, and the equator

· Identify land and water features from a description

· Identify and describe atmospheric conditions from a description

· Classify samples of Earth’s materials

· Classify and discuss land and water features

· Investigate local atmospheric features

Know the patterns of weather and seasonal change by:

· Identify and record local weather patterns

· Identify local weather data

· Identify the characteristic weather of each season

· Discover the Earth’s four seasonal positions and the Earth’s tilt during its yearly orbit

· Observe and recognize different weather phenomena

· Predict weather using weather data

· Discover that the Earth’s relationship to the Sun is what causes the change in seasons

· Choose the correct weather phenomena from a description or weather data listing

Know the difference between renewable and nonrenewable natural resources by:

· Identify and classify natural resources as renewable or non-renewable

· Describe and demonstrate methods to conserve natural resources

· Explain and evaluate ways to recycle or reuse resources at home and school

3rd grade

Know the natural cycles of Earth’s land, water, and atmospheric systems by:

· Describe erosion and weathering

· Describe and diagram the water cycle

· Describe the atmosphere during different types of weather

· Classify whether a feature of the Earth was produced by erosion or weathering

· Predict cloud and atmospheric conditions that indicate a certain weather condition

Know the short- and long-term connections that commonly occur between the Earth’s main physical structures by:

· Identify short- and long-term interactions of Earth’s components

· Discover how long it is between occurrences of Earth related phenomenon l

Know how to identify and classify recyclable materials by:

· Give examples of and classify renewable and non-renewable resources

· List recycling methods routinely used at home and at school

· Demonstrate a consistent effort to recycle resources in the classroom

4th grade

Know the natural cycles of Earth’s land, water, and atmospheric systems by:

· Explain erosion and weathering

· Explain and summarize the water cycle

· Explain weather patterns based on atmospheric conditions

· Discuss the effect of erosion and weathering

· Record and discuss local atmospheric conditions daily

Know the short- and long-term interactions of the Earth’s components by:

· Explain short- and long-term interactions of Earth’s components

· Report on the impact of occurrences of Earth related phenomenon

Know how to identify and classify recyclable materials by:

· Explain why a resource is considered renewable or non-renewable

· Describe recycling methods routinely used at home and at school

· Classify and discuss renewable and non-renewable resources

· Demonstrate a consistent effort to recycle resources in the classroom

5th grade

Know the large-scale dynamic forces, events, and processes that affect Earth’s land, water, and atmospheric systems by:

· Discover what forces affect the formation and development of weather systems

· Observe the effect that glaciation has had on Illinois’ land features

· Record local atmospheric conditions for an extended period of time

· Demonstrate the effect of glaciation on a surface

Know interactions among solid earth, oceans, atmosphere, and organisms that have resulted in ongoing changes of Earth by:

· Discover mechanisms and interactions involved in Earth/atmosphere processes

· Research ongoing changes in the Earth that result from interactions between solid earth and organisms

· Discover sources of ongoing changes to the Earth’s atmosphere

· Report how organisms can cause changes to the Earth

Know how to evaluate the biodegradability of materials that are produced with or made of natural or synthetic substances by:

· Discover the difference between biodegradable and non-biodegradable materials

· Identify the biodegradability of everyday materials

· Choose which natural resources are biodegradable

· Report why using biodegradable materials benefit individuals and the community

6th grade

Know the large-scale dynamic forces, events, and processes that affect Earth’s land, water, and atmospheric systems by:

· Describe the effects of forces and dynamics of a weather system on Earth’s land, water, and atmospheric systems

· Identify the land features of Illinois that were produced by glaciation

· Graph data collected about local atmospheric conditions over an extended period of time

· Demonstrate the formation of structures produced by glaciation

Know interactions among solid earth, oceans, atmosphere, and organisms that have resulted in ongoing changes of Earth by:

· Identify the mechanisms and interactions involved in Earth/atmosphere processes 

· Identify ongoing changes of the Earth resulting from interactions between solid earth and organisms

· Investigate the sources for and the implications of ongoing changes to the Earth’s atmosphere

· Investigate how organisms can cause changes to the solid Earth

Know how to evaluate the biodegradability of materials that are produced with or made of natural or synthetic substances by:

· Give examples of biodegradable and non-biodegradable materials

· Compare the biodegradability of natural and synthetic substances

· List the biodegradability of various natural and synthetic materials

· Demonstrate a biodegrading process

7th grade

8th grade

Standard F:  Understand the fundamental concepts, principles, and interconnections of the life, physical, and earth/space sciences.

Kindergarten

1st grade

Know the characteristics of the sun, Earth, and moon as familiar objects in the solar system by:

· List the size of Earth, the sun, and the moon

· Describe and point out features of the moon

· Recognize and compare components of the solar system

· Sketch using the same scale, a comparison of the size of Earth, the sun and the moon

Know the daily, seasonal, and annual patterns related to Earth’s rotation and revolution by:

· Observe and sketch the phases of the moon

· Observe and compare shadows at different times of the day

· Recognize how Earth’s rotation affects day and night

· Recognize the sun’s path in the sky during the summer and winter

· Record how the sky changes and Earth rotates and revolves

· Investigate Earth’s rotation and its relationship to day and night

· Compare the summer sun’s path with the winter sun’s path

· Investigate how the sky changes and Earth rotates and revolves using constellation models

2nd grade

Know the characteristics of the sun, Earth, and moon as familiar objects in the solar system by:

· Research the size of Earth, the sun, and the moon

· Identify and investigate features of the moon

· Identify and compare and contrast components of the solar system

· Construct scale models to compare the size of Earth, the sun and the moon

Know the daily, seasonal, and annual patterns related to Earth’s rotation and revolution by:

· Observe and record phases of the moon

· Observe and compare shadows at different times of the day

· Describe, demonstrate, and discuss Earth’s rotation and its relationship to day and night

· Explain and compare and contrast the sun’s path in the sky during summer and winter

· Summarize and demonstrate how the sky changes and Earth rotates and revolves using constellation models

3rd grade

Know the natural cycles and patterns in the solar system by:

· Recognize that the Earth has a tilt as it travels on its path around the sun

· Observe and sketch the moon’s changing phases

· State the order of the planets’ positions

· Compare the seasons in terms of the Earth’s tilt and path of the sun

· Sketch the solar system and the planets’ positions

Know the apparent motion of the sun and stars by:

· Observe the apparent motion of the sun and stars

· Discover, using constellation models, diagrams, or visual aids, how the sky changes as Earth rotates and revolves

· Investigate, using constellation models, diagrams, or visual aids, which constellations should be visible

4th grade

Know the natural cycles and patterns in the solar system by:

· Research the tilt of the earth as it travels on its path around the sun

· Observe the moon’s changing phases

· State the order of the planets’ positions

· Compare and contrast the seasons in terms of the Earth’s tilt and path of the sun

· Construct a model of the moon’s changing phases

· Construct a model of the solar system and the planets’ positions

Know the apparent motion of the sun and stars by:

· Observe the apparent motion of the sun and stars

· Demonstrate, using constellation models, diagrams, or visual aids, how the sky changes as Earth rotates and revolves

· Point out, based on constellation models, diagrams, or visual aids, which constellations should be visible

5th grade

Know the effects of gravitational force in the solar system by:

· Research the effect gravity of each planet would have on the weight of objects

· Record the gravity of each planet

· Discover and sketch the orbital shapes of the planets

· Give examples and list the effects of the sun and moon’s gravity on the tides

Know the organization and physical characteristics of the solar system by:

· Identify and record the relative sizes and distances of the planets

· Match and point out the surface and atmospheric conditions of each planet

· Recognize and list characteristics such as size and composition of planets

· Label the orbits of comets and planets

· Point out differences between the orbits of comets and planets

6th grade

Know the effects of gravitational force in the solar system by:

· Research the factors that affect the gravity of each planet

· Compare the gravity of each plane

· Research and plot the orbital shapes of the planets

· Summarize and analyze the effects of the sun and moon’s gravity on the tides

Know the organization and physical characteristics of the solar system by:

· Research the relative sizes and distances of the planets

· Identify and compare the surface and atmospheric conditions of each planet

· Research and investigate planet characteristics such as size and composition

· Identify and compare the orbit of comets and planets

7th grade

8th grade
Goal 13:  Understand the relationships among science, technology, and society in historical and contemporary contexts.

Standard A:  Know and apply accepted practices of science.

Kindergarten

1st grade

Use basic safety practices by:

· List and role play the things that should be done if there is a fire

· Never taste unknown substances and explain why

· Never play with electricity and explain why

Know why similar results are expected with similar procedures by:

· Compare and report observations by different students observing the same activity

Gain knowledge through careful observation by:

· Describe and record data using repeated observations across timed intervals

· Explain and relate knowledge that was gained through careful observations

2nd grade

Use basic safety practices by:

· Describe and demonstrate what should be done if there is a fire

· Never taste unknown substances and explain why

· Never play with electricity and explain why

Know why similar results are expected with similar procedures by:

· Compare and discuss observations by different students observing the same activity

Gain knowledge through careful observation by:

· Gather and compare data from repeated observations across times intervals
· Explain and summarize knowledge gained through careful observations
3rd grade

Demonstrate ways to avoid injury when conducting science activities by:

· Recite and use safety procedures when conducting science activities

· List ways and use equipment in a safe and proper manner when conducting science activities

Know thy similar investigations may not produce similar results by:

· Recognize and classify the variables that might produce different results from similar investigations

· List, compare and contrast potential faulty procedures that might have caused different results

Know why keeping accurate and detailed records is important by:

· List and produce accurate observations and data during experimentation

· Restate and distinguish how inaccurate data and records can affect finding and conclusions of scientific investigations

4th grade

Demonstrate ways to avoid injury when conducting science activities by:

· Identify and follow safety procedures while conducting science activities

· Explain how and use equipment and materials in a safe and proper manner

Know thy similar investigations may not produce similar results by:

· Identify and discuss variables that might produce different results from similar investigations

· Identify, discuss, and evaluate potential faulty procedures that might have caused different results

Know why keeping accurate and detailed records is important by:

· Label and maintain accurate observations and data during experimentation
· Explain, compare, and contrast how inaccurate data and records can affect findings and conclusions
5th grade

Indicate knowledge of potential hazards in science activities by:

· List and demonstrate safety rules for lab experiments

· Handle equipment appropriately and safely

· Clean up work spaces and return equipment to the proper locations

· Dispose of waste materials properly

Analyze cases in which the work of science has been affected by both valid and biased scientific practices by:

· List and compare scientific works that have been affected by both valid and biased practices

Know the similarities and differences between observational and experimental investigations by:

· Restate and report why more than one possible conclusion can be drawn from observational and experimental investigations of the same phenomenon

· Show and record the scientific methods for conducting observational and experimental investigations

6th grade

Indicate knowledge of potential hazards in science activities by:

· Practice safety rules during lab experiences

· Handle equipment appropriately and safely

· Clean up workspaces and return equipment to the proper locations

· Dispose of waste materials properly

Analyze cases in which the work of science has been affected by both valid and biased scientific practices by:

· Give examples of, research, and report scientific words that have been affected by both valid and biased practices

Know the similarities and differences between observational and experimental investigations by:

· Explain and predict why more than one possible conclusion can be drawn from observational and experimental investigations of the same phenomenon

· Give examples of and investigate the scientific methods for conducting observational and experimental investigations

7th grade

8th grade
Standard B:  Know and apply concepts that describe the interaction between science, technology, and society.

Kindergarten

1st grade

Know the uses of common scientific instruments by:

· Describe and use common scientific instruments

· Describe and select appropriate instruments to measure length, temperature, and mass

Know how using measuring tools improves the accuracy of estimates by:

· Compare and chart estimates with actual measurements

· Discover and demonstrate how a measuring tool is used to improve the accuracy of an estimate

Know contributions men and women have made to science and technology by:

· Describe and choose a scientist and describe his or her contribution to science and technology

· Give examples of and report how scientists have advanced our knowledge

· Select a career in science to describe

Know ways that science and technology affect people’s everyday lives by:

· List and compare varied careers that are affected by science and technology

· Research how technology affects everyday life and what life might be like without that technology

Know ways to reduce, reuse, and recycle by:

· Give examples of and classify materials in the home that can be saved for recycling

2nd grade

Know the uses of common scientific instruments by:

· Explain and evaluate two different uses for common scientific instruments

· Select and use the appropriate instrument to measure length, temperature, and mass

Know how using measuring tools improves the accuracy of estimates by:

· Relate and compare estimates with actual measurements

· Explain and demonstrate how a measuring tool is used to improve the accuracy of an estimate

Know contributions men and women have made to science and technology by:

· Identify and report on a scientist and describe his or her contributions to science and technology

· Describe and discuss how people interested in science have advanced our knowledge

· Describe a career in science

Know ways that science and technology affect people’s everyday lives by:

· Identify and evaluate varied careers that are affected by science and technology

· Describe and role play how technology affects everyday life and what life might be like without that technology

Know ways to reduce, reuse, and recycle by:

· Describe and summarize materials in the home that can be saved for recycling

3rd grade

Know how technology is used in science for a variety of purposes by:

· Identify and use technology to help collect, store, measure, and retrieve data for simple experiments

Know the effects on society of scientific and technological innovations by:

· Summarize, compare, and contrast how science and technology affect society throughout time, including positive and negative effects

Know that science and technology have influenced the lives and careers of people by:

· Discover and list how science and technology have influenced the lives and careers of people

Know the relative effectiveness of reducing, reusing, and recycling in actual situations by:

· Research and record how reducing, reusing, and recycling can positively affect one’s specific environment

Know ways that technology changes ecosystems by:

· Discover and investigate ways that technology has changed specific environments

Know how specific personal and societal choices that humans make affect local, regional, and global ecosystems by:

· Give examples of, compare, and contrast how personal choices affect immediate, regional, and global environments

4th grade

Know how technology is used in science for a variety of purposes by:

· Select and use technology to help collect, store, measure, and retrieve data

Know the effects on society of scientific and technological innovations by:

· Describe, discuss, and debate how science and technology affect society throughout time, including positive and negative effects

Know that science and technology have influenced the lives and careers of people by:

· Explain and demonstrate how science and technology have influenced the lives and careers of people

Know the relative effectiveness of reducing, reusing, and recycling in actual situations by:

· List, demonstrate, and predict how reducing, reusing, and recycling can positively affect one’s specific environment

Know ways that technology changes ecosystems by:

· Identify, compare, and predict ways that technology changes specific environments

Know how specific personal and societal choices that humans make affect local, regional, and global ecosystems by:

· Research and predict how personal choices affect immediate, regional, and global environments

5th grade

Know ways that scientific knowledge and economics drive technological development by:

· List and discover how a “need” can lead to a technological development

· Relate and consider how a design leads to many uses

Know important contributions to science and technology that have been made by individuals and groups from various cultures by:

· List, discover, and investigate contributions to science and technology made by women, cultural and ethnic minorities, and persons with disabilities

Know how occupations use scientific and technological knowledge and skills by:

· List and record a variety of career choices and their relationships to science and technology

Know the interaction of resource acquisition, technological development, and ecosystem impact by:

· Describe and compare technological developments and their impact on an ecosystem

· Describe and report how resources are obtained and what effect this has on the environment

Know advantages and disadvantages of natural resource conservation and management programs by:

· Summarize and report the effects of conservation and management practices

Know classroom-developed criteria to determine the effects of policies on local science and technology issues by:

· Select and discuss classroom-developed criteria to analyze and determine the effectiveness of local policies

6th grade

Know ways that scientific knowledge and economics drive technological development by:

· Identify and report how a “need” can lead to a technological development

· Identify and discuss how a design leads to many uses

Know important contributions to science and technology that have been made by individuals and groups from various cultures by:

· Research and record contributions to science and technology made by women, cultural and ethnic minorities, and persons with disabilities

· Give examples of contributions made to science and technology by persons from other countries

· Compare and contrast contributions made to science and technology by persons from various cultures

Know how occupations use scientific and technological knowledge and skills by:

· Give examples of and compare a variety of career choices and their relationships to science and technology

Know the interaction of resource acquisition, technological development, and ecosystem impact by:

· Give examples of, analyze, and predict technological developments and their impact on an ecosystem

· Give examples of and discuss how resources are obtained and what effect this has on the environment

Know advantages and disadvantages of natural resource conservation and management programs by:

· Research, compare, and contrast the effects of conservation and management practices

Know classroom-developed criteria to determine the effects of policies on local science and technology issues by:

7th grade

8th grade
