Grade Level Expectations (GLEs) Addressed

by the Models and Designs Science Unit

EALR 1: SYSTEMS: The student knows and applies scientific concepts and principles to understand the properties, structures and changes in physical, earth/space, and living systems.

Component 1.1
Properties: Understand how properties are used to identify, 



describe, and categorize substances, materials, and objects.

Students:

1.1.2
Understand the relative position and motion of objects.


•Measure and describe the position of one object relative to another object (or 
 
  surroundings) using positional language and a distance scale (such as 
 
 
  centimeters).


•Describe the motion of an object in terms of distance, time, and direction as the 
 
 object travels in a straight line.

1.1.4
Understand that energy comes in many forms.


•Describe the forms of energy present in a system (i.e., heat energy, sound energy, 
  light energy, electrical energy, energy of motion [kinetic], chemical energy, and 
  
  food energy).

Component 1.2
Structures: Understand how components, structures, 




organizations, and interconnections describe systems.

Students:

1.2.1
Analyze how the parts of a system go together, and how these parts depend 
on each other.


•Identify the parts of a system (e.g., a device or natural or living thing) and how 
 
  the parts go together.


•Describe the function of a part of a system.


•Describe a simple system that can perform a task and illustrate how the parts 
 
  depend on each other using common classroom materials.


•Explain how one part of a system depends upon other parts of the same system.


•Predict and explain how a system would work if one of its parts was missing or 

  broken.


•Describe what goes into (input) and out of (output) a system (e.g., what keeps a 

  system running).


•Describe the effect on a system when an input in the system is changed.

1.2.2
Understand that energy can be transferred from one object to another and 
can be transformed from one form of energy to another.


•Identify where or when a part of a simple system has the greatest or least energy 
  (e.g., a toy car has the greatest energy when released from the top of a ramp).


•Describe transfers of energy (e.g., heat energy is transferred from hot water to a 

  cup, [stored energy in a rubber band is transferred to a go-cart], chemical energy 
 
  in a battery is transferred to a motor or lightbulb).


•Identify sources of energy in systems (e.g., battery for a flashlight, spring for a 

  toy, [twisted rubber band for a go-cart]).


• Describe transformations of energy (e.g., energy of motion of hands clapping 
 
 changing into sound energy, [chemical energy in a battery changing into electrical 
 
 energy in a closed circuit; electrical energy in a humdinger changing into sound 
 
 energy].

Component 1.3
Changes: Understand how interactions within and among 



systems cause changes in matter and energy.

Students:

1.3.1
Understand forces in terms of strength and direction.


•Describe a force that is acting on an object in terms of strength and direction (e.g., 
 electrical force, gravitational force, a push, or a pull).

1.3.2
Understand that forces can change the motion of common objects.


•Investigate and report how the position and motion of objects can be changed by 
 
 a force.

•Investigate and report how a larger force acting on an object causes a greater 

  change in motion of that object.

1.3.5
Understand that fossils provide evidence of plants, animals, and 
environments that existed long ago.

1.3.9
Understand that plant and animal species change over time.


•Demonstrate or describe that fossils can be compared to one another and to living 
 organisms according to their similarities and differences (i.e., some organisms that 
 
 lived long ago are similar to existing organisms, but some are quite different.

EALR 2: INQUIRY: The student knows and applies the skills, processes, and nature of scientific inquiry.

Component 2.1
Investigating Systems: Develop the knowledge and skills 



necessary to do scientific inquiry.
Students:
2.1.1
Understand how to ask a question about objects, organisms, and events in 
the environment.


•Recognize the question being answered in an investigation.


  Ask questions about objects, organisms, and events based on observations of the 
  natural world.


•Develop a new question that can be investigated with the same materials and/or 

  data as a given investigation.

2.1.2
Understand how to plan and conduct simple investigations following all 
safety rules.


•Make predictions of the results of an investigation.


•Generate a logical plan for, and conduct, a simple controlled investigation with 
  
  the following attributes:



•prediction



•appropriate materials, tools, and available computer technology



•variables kept the same (controlled)



•one changed variable (manipulated)



•measured (responding) variable



•gather, record, and organize data using appropriate units, charts, and/or 


 graphs



•multiple trials


•Identify and use simple equipment and tools (such as magnifiers, rulers, balances) 
  to gather data and extend the senses.


•Follow all safety rules during investigations.

2.1.3
Understand how to construct a reasonable explanation using evidence.


•Generate a scientific conclusion including supporting data from an investigation.


•Describe a reason for a given conclusion using evidence from an investigation.


•Generate a scientific explanation of an observed phenomena using given data.


•Predict what logically might occur if an investigation lasted longer or was 
 
 
 changed.

2.1.4
Understand how to use simple models to represent objects, events, systems, 
and processes.


•List similarities and differences between a model and what the model represents.


•Create a simple model to represent common objects, events, systems, or 

 
 processes (e.g., diagram or map and/or physical model).


•Investigate phenomena using a simple physical or computer model or simulation.


•Describe reasons for using a model to investigate phenomena (e.g., processes that 
 happen very slowly or quickly; things that are too small or too large for direct 

 observation; phenomenon that cannot be controlled, or are potentially dangerous).

2.1.5
Understand how to report investigations and explanations of objects, events, 
systems, and processes.


•Report observations or data of simple investigations without making inferences.


•Summarize an investigation by describing:



•reasons for selecting the investigative plan



•materials used in the investigation



•observations, data, results



•explanations and conclusions in written, mathematical, oral, and 



 information technology presentation formats



•safety procedures used

Component 2.2
Nature of Science: Understand the nature of scientific 




inquiry.

Students:

2.2.1
Understand that all scientific observations are reported accurately and 
honestly even when the observations contradict expectations.

2.2.2
Understand that scientific facts are measurements and observations of 
phenomena in the natural world which are repeatable and/or verified by 
expert scientists.

2.2.3
Understand why similar investigations may not produce similar results.

2.2.4
Understand how to make the results of scientific investigations reliable.


•Describe how the method of investigation insures reliable results (i.e., reliability 

  means that repeating an investigation gives similar results).


•Identify and describe ways to increase the reliability of the results of an 

 
  investigation (e.g., multiple trials of an investigation increase the reliability of the 
  results).

2.2.5
Understand that scientific comprehension of systems increases through 
inquiry.


•Describe how scientific inquiry results in facts, unexpected findings, ideas, 

  evidence, and explanations.


•Describe how results of scientific inquiry may change our understanding of the 

  systems of the natural and constructed world.


•Explain how ideas about the natural and/or constructed world have changed 

  because of scientific inquiry.

EALR 3: APPLICATION: The student knows and applies science concepts and skills to develop solutions to human problems in societal contexts.
Component 3.1
Designing Solutions: Apply knowledge and skills of science 



and technology to design solutions to human problems or 



meet challenges.

Students:

3.1.1
Understand problems found in ordinary situations in which scientific 
design can be or has been used to design solutions.

3.1.2
Understand how the scientific design process is used to develop and 
implement solutions to human problems.


•Propose, implement, and document a scientific design process used to solve a 

  problem or challenge.



•define the problem



•scientifically gather information and collect measurable data



•explore ideas



•make a plan



•steps to do the plan



•scientifically test solutions



•document the scientific design process


•Describe possible solutions to the problem.


•Describe the reason(s) for the effectiveness of a solution to a problem or 
  
  
  challenge.

3.1.3
Analyze how well a design or a product solves a problem.


•Identify the criteria for an acceptable solution to the problem or challenge.


•Describe the reason(s) for the effectiveness of a solution to a problem or 

 
  challenge using scientific concepts and principles.


•Describe the consequences of the solution to the problem or challenge (e.g., 

  sharpening a crayon results in using up crayons faster).


•Describe how to change a system to solve a problem or improve a solution to a 

  problem.


•Test how well a solution works based on criteria and recommend and justify, 
 
  with scientific concepts or principles and data, how to make it better (e.g., 
 
  sharpen a crayon using sandpaper; one grit is better than another).

Component 3.2
Science, Technology, and Society: Analyze how science and 



technology are human endeavors, interrelated to each other, 



to society, and to the workplace and the environment.

Students:
3.2.1
Understand that science and technology have been practiced by all peoples 
throughout history.

3.2.2
Understand that people have invented tools for everyday life and for 
scientific investigations.

3.2.3
Understand how knowledge and skills of science, mathematics, and 
technology are used in common occupations.
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