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	Science Curriculum Framework: Grade 4

	Topics:  Environments, Beneficial and Harmful Environmental Change, Food Chains, Sun’s Light and Heat 

               (Instructional Days 22 - 40)

	Big Idea: Unifying Concept – Interdependence 

It is not difficult for students to grasp the general notion that species depend on one another and on the environment for survival. But their awareness must be supported by knowledge of the kinds of relationships that exist among organisms, the kinds of physical conditions that organisms must cope with, the kinds of environments created by the interaction of organisms with one another and their physical surroundings, and the complexity of such systems. Elementary learners need to become acquainted with ecosystems that are easily observable to them by beginning to study the habitats of many types of local organisms. Students begin to investigate the survival needs of different organisms and how the environment affects optimum conditions for survival. 

Academic Expectations 

2.1 Students understand scientific ways of thinking and working and use those methods to solve real-life problems.

2.2 Students identify, analyze, and use patterns such as cycles and trends to understand past and present events and predict possible future events. 
2.3 Students identify and analyze systems and the ways their components work together or affect each other.
2.4 Students use the concept of scale and scientific models to explain the organization and functioning of living and nonliving things and predict other characteristics that might be observed. 

Big Idea: Unifying Concept - Energy Transformations (Instructional Days 22-40)

Energy transformations are inherent in almost every system in the universe—from tangible examples at the elementary level, such as heat production in simple earth and physical systems. The use of models to illustrate the often invisible and abstract notions of energy transfer will aid in conceptualization at the macroscopic level of observation and evidence collection. 

Academic Expectations 

2.1 Students understand scientific ways of thinking and working and use those methods to solve real-life problems.

2.2 Students identify, analyze, and use patterns such as cycles and trends to understand past and present events and predict possible future events. 
2.3 Students identify and analyze systems and the ways their components work together or affect each other.
2.4 Students use the concept of scale and scientific models to explain the organization and functioning of living and nonliving things and predict other characteristics that might be observed. 

	Content
	Activities/Resources

What effective instructional activities and suggested materials could be used to teach this content?

	National, State and Local Standards

What skills, concepts, and understandings do students need to learn and be able to do?
	Core Content for Assessment

What do students need to understand and be able to apply to new situations?
	

	Enduring Knowledge

Students will understand that

· all living things depend on their environment and other organisms within it for their survival. Certain patterns of behavior or physical features may help an organism survive in some environments yet perish in others.

· environmental relationships extend beyond food (e.g. shelter, seed transport).

· people impact their environment in both beneficial and harmful ways. Some of these impacts can be predicted, while others cannot.

· beneficial and harmful are relative terms: any single action can be both beneficial and harmful to different organisms in an ecosystem.
Skills and Concepts

Students will

· observe, document, and explain the cause and effect relationships existing between organisms and their environments

· use evidence and observations to make predictions/draw conclusions about how changes in the environment affect the plants’ and animals’ ability to survive

· observe, document, and describe human interactions that impact the local environment

· describe and provide examples of how beneficial and harmful are relative terms

· evaluate the consequences of changes caused by humans or other organisms, and propose solutions to real life situations/dilemmas

· use evidence (obtained through investigative and/or non investigative research) to support or defend positions on real world environmental problems
	Environments

SC-04-4.7.1 Students will make predictions and/or inferences based on patterns of evidence related to the survival and reproductive success of organisms in particular environments.

The world has many different environments. Distinct environments support the lives of different types of organisms. When the environment changes, some plants and animals survive and reproduce and others die or move to new locations. Examples of environmental changes resulting in either increase or decrease in numbers of a particular organism should be explored in order to discover patterns and resulting cause and effect relationships between organisms and their environments (e.g., structures and behaviors that make an organism suited to a particular environment).  Connections and conclusions should be made based on the data.  DOK 3


	· Investigate an organism’s optimum conditions and environmental preferences (e.g., Will a class pet spend more time in a cold area of the cage or a warm area?).

· Design an experiment and graph the behavioral response of an organism to environmental factors (e.g. water, light, temperature, or chemicals). 

 Observe grass grown in light and in darkness.   Display results in a chart in a Science Notebook.

 List environmental factors that might influence the kind of organisms that live in a selected environment.

	
	Beneficial and Harmful Environmental Change

SC-04-4.7.2 Students will

· describe human interactions in the environment where they live;

· classify the interactions as beneficial or harmful to the environment using data/evidence to support conclusions.

All organisms, including humans, cause changes in the environment where they live. Some of these changes are detrimental to the organism or to other organisms; other changes are beneficial (e.g., dams benefit some aquatic organisms but are detrimental to others). By evaluating the consequences of change using cause and effect relationships, solutions to real life situations/dilemmas can be proposed. 

DOK 3
	· Place a board on a grassy area. Observe and record changes in plants and animal populations under the board over several weeks.
· Set up a terrarium or aquarium and observe organisms over time. Identify any changes in the environment caused by the organisms.

· Identify a real world problem (e.g., effects of acid rain on plant growth, effects of an oil spill on organisms in the environment). Design and experiment to test a possible solution.

	Enduring Knowledge

Students will understand that

· ecosystems are defined by the relationships that occur within them. These relationships can be determined through observation of the organisms and their environment.

· light and heat from the sun are essential to sustaining most life on earth. Plants change energy from the sun’s light into energy that is used as food by the plant.

· seeing how a model works after changes are made to it may suggest how the real thing would work if the same thing were done to it.

Skills and Concepts

Students will

· observe/construct, analyze patterns, and explain basic relationships of plants and animals in an ecosystem (e.g., food webs)

· analyze food webs in order to draw conclusions about the relationship between the sun’s heat and light and sustaining most life on Earth


	Food Chains

SC-04-4.6.1 Students will analyze patterns and make generalizations about the basic relationships of plants and animals in an ecosystem (food chain).

Plants make their own food. All animals depend on plants. Some animals eat plants for food. Other animals eat animals that eat the plants. Basic relationships and connections between organisms in food chains, including the flow of energy, can be used to discover patterns within ecosystems. DOK 2


	· Differentiate between the ways producers and consumers get or produce their own food.

· Create food chains from several different environments (e.g., fresh water, open field, forest).

· Describe how plants and animals (including people) depend upon each other for life. Give a variety of examples. 

· Trace the transfer of energy in food from plants to plant-eaters and animal-eaters.

· Predict what would happen if an organism was removed from a food chain (e.g., If rabbits were removed, what might the impact be on the foxes and grass in the woods?)

	
	Sun’s Light and Heat

SC-04-4.6.2 Students will

· analyze data/evidence of the Sun providing light and heat to earth;

· use data/evidence to substantiate the conclusion that the Sun’s light and heat are necessary to sustaining life on Earth.

Simple observations, experiments and data collection begin to reveal that the Sun provides the light and heat necessary to maintain the temperature of Earth. Evidence collected and analyzed should be used to substantiate the conclusion that the sun’s light and heat are necessary to sustain life on Earth. DOK 3


	· Graph the time of sunrise and sunset over a period of weeks. Identify a pattern in the time change. 

· Design an experiment to find out how the Sun’s light affects plant growth. (Include such variables as angle, time, and exposure.)

· Explain how most organisms would not be able to survive without sunlight.

Resources

· Exploring Environments (AIMS)

· Field Detectives (AIMS)

· Food Chains and Webs (DSM)
· Environments (FOSS)

· Communities (SCIS 3+)

· Environments (SCIS 3+)

· Ecosystems (SCIS 3+)

	Vocabulary: 

What terms could students use to clarify communication about this content?
	animal, beneficial change, ecosystem, environment, food, harmful change, heat, human interaction, light, organism, plant, predator, prey reproduce, survive, Sun

	Vocabulary: 

What terms could students use to clarify communication about scientific skills and concepts?
	classify, collect data, communicate, design experiment, form hypothesis, identify variables, infer, measure, observe, organize data, predict  

	Assessment:

How will students be assessed to find out what they already know and what they’ve learned?
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