
Fifth Grade Science - Unit 4 

Unit Title: How Can We Provide Freshwater to Those in Need? Duration: April - June (20 sessions) 

Stage 1: Desired Results 

Established Goals: 
3-5-ETS1-1:  Define a simple design problem reflecting a need or a want that includes specified criteria for success and constraints on materials, time, 
or cost. 
 
3-5-ETS1-2:  Generate and compare multiple possible solutions to a problem based on how well each solution is likely to meet the criteria and 
constraints of the problem. 
 
3-5-ETS1-3:  Plan and carry out fair tests in which variables are controlled and failure points are considered to identify aspects of a model or prototype 
that can be improved. 
 
5-ESS2-1:  Develop a model using an example to describe ways the geosphere, biosphere, hydrosphere, and/or atmosphere interact.   [Clarification 
Statement: Examples could include the influence of the ocean on ecosystems, landform shape, and climate; the influence of the atmosphere on 
landforms and ecosystems through weather and climate; and the influence of mountain ranges on winds and clouds in the atmosphere. The geosphere, 
hydrosphere, atmosphere, and biosphere are each a system.] [Assessment Boundary: Assessment is limited to the interactions of two systems at a 
time.] 
 
5-ESS2-2:  Describe and graph the amounts and percentages of water and fresh water in various reservoirs to provide evidence about the distribution of 
water on Earth.   [Assessment Boundary: Assessment is limited to oceans, lakes, rivers, glaciers, ground water, and polar ice caps, and does not 
include the atmosphere.] 
 
5-ESS3-1:  Obtain and combine information about ways individual communities use science ideas to protect the Earth’s resources and environment. 
 

Science and Engineering Practices 
 
Asking Questions and Defining Problems 
Asking questions and defining problems in 3–5 builds on 
grades K–2 experiences and progresses to specifying 
qualitative relationships. 

● Define a simple design problem that can be 
solved through the development of an object, 
tool, process, or system and includes several 
criteria for success and constraints on 
materials, time, or cost. 

Constructing Explanations and Designing Solutions 
Constructing explanations and designing solutions in 3–5 
builds on K–2 experiences and progresses to the use of 
evidence in constructing explanations that specify variables 
that describe and predict phenomena and in designing 
multiple solutions to design problems. 

● Generate and compare multiple solutions to a 

Disciplinary Core Ideas 
 

ETS1.A: Defining and Delimiting Engineering Problems 
● Possible solutions to a problem are limited by 

available materials and resources (constraints). 
The success of a designed solution is 
determined by considering the desired features 
of a solution (criteria). Different proposals for 
solutions can be compared on the basis of how 
well each one meets the specified criteria for 
success or how well each takes the constraints 
into account. 

ETS1.B: Developing Possible Solutions 
● Research on a problem should be carried out 

before beginning to design a solution. Testing a 
solution involves investigating how well it 
performs under a range of likely conditions. 

● At whatever stage, communicating with peers 

Cross Cutting Concepts 
 
Influence of Science, Engineering, and Technology on 
Society and the Natural World 

● People’s needs and wants change over time, 
as do their demands for new and improved 
technologies. 

Influence of Science, Engineering, and Technology on 
Society and the Natural World 

● Engineers improve existing technologies or 
develop new ones to increase their benefits, 
decrease known risks, and meet societal 
demands. 

Systems and System Models 
● A system can be described in terms of its 

components and their interactions. 
Scale, Proportion, and Quantity 

● Standard units are used to measure and 



problem based on how well they meet the 
criteria and constraints of the design problem. 

Planning and Carrying Out Investigations 
Planning and carrying out investigations to answer questions 
or test solutions to problems in 3–5 builds on K–2 
experiences and progresses to include investigations that 
control variables and provide evidence to support 
explanations or design solutions. 

● Plan and conduct an investigation 
collaboratively to produce data to serve as the 
basis for evidence, using fair tests in which 
variables are controlled and the number of 
trials considered. 

Developing and Using Models 
Modeling in 3–5 builds on K–2 experiences and progresses 
to building and revising simple models and using models to 
represent events and design solutions. 

● Develop a model using an example to describe 
a scientific principle. 

Using Mathematics and Computational Thinking 
Mathematical and computational thinking in 3–5 builds on 
K–2 experiences and progresses to extending quantitative 
measurements to a variety of physical properties and using 
computation and mathematics to analyze data and compare 
alternative design solutions. 

● Describe and graph quantities such as area 
and volume to address scientific questions. 

Obtaining, Evaluating, and Communicating Information 
Obtaining, evaluating, and communicating information in 3–5 
builds on K–2 experiences and progresses to evaluating the 
merit and accuracy of ideas and methods. 

● Obtain and combine information from books 
and/or other reliable media to explain 
phenomena or solutions to a design problem. 

 

about proposed solutions is an important part 
of the design process, and shared ideas can 
lead to improved designs. 

● Tests are often designed to identify failure 
points or difficulties, which suggest the 
elements of the design that need to be 
improved. 

ETS1.C: Optimizing the Design Solution 
● Different solutions need to be tested in order to 

determine which of them best solves the 
problem, given the criteria and the constraints. 

ESS2.A: Earth Materials and Systems 
● Earth’s major systems are the geosphere (solid 

and molten rock, soil, and sediments), the 
hydrosphere (water and ice), the atmosphere 
(air), and the biosphere (living things, including 
humans). These systems interact in multiple 
ways to affect Earth’s surface materials and 
processes. The ocean supports a variety of 
ecosystems and organisms, shapes landforms, 
and influences climate. Winds and clouds in the 
atmosphere interact with the landforms to 
determine patterns of weather. 

ESS2.C: The Roles of Water in Earth’s Surface 
Processes 

● Nearly all of Earth’s available water is in the 
ocean. Most fresh water is in glaciers or 
underground; only a tiny fraction is in streams, 
lakes, wetlands, and the atmosphere. 

ESS3.C: Human Impacts on Earth Systems 
● Human activities in agriculture, industry, and 

everyday life have had major effects on the 
land, vegetation, streams, ocean, air, and even 
outer space. But individuals and communities 
are doing things to help protect Earth’s 
resources and environments. 

 

describe physical quantities such as weight and 
volume. 

Science Addresses Questions About the Natural and 
Material World. 

● Science findings are limited to questions that 
can be answered with empirical evidence. 

 
 

  

Transfer  

Transfer Goal:  Students will use their learning to design and test solutions to specific water scarcity issues while considering an equitable distribution of 
resources. 

Meaning 

Enduring Understandings:  Essential questions: 



Students will understand: 
● There is a limited amount of freshwater to use and human actions 

directly impact conservation of, access to, and distribution of that 
water. 

● Humans can use technology and design solutions to help allocate 
water in an equitable manner. 

● Agriculture, industry, environment, housing and other resources use 
and directly impact access to water. 

● How have humans impacted the water that we need and use? 
● What positive impact can humans have on water access and equitable 

distribution of water? 
● What factors do you have to consider when trying to equitably allocate 

water resources? 

Acquisition of Knowledge & Skills 

Students will know: 
● Freshwater is not always located where it is needed. 
● Only a small amount of freshwater is accessible to humans. 
● That the food they eat, the activities they participate in, and the 

materials they use impact their water footprint. 
● Water scarcity, the lack of access to clean water, is a problem on 

Earth. 
● Groundwater is a large source of freshwater for humans. 
● Earth’s major spheres all interact with each other in complex ways. 
● Distribution of resources such as water and wealth, differences in 

location, and efforts towards water conservation are among factors 
that impact access to freshwater. 

● Newspaper articles are fact-based, include specific details to support a 
main idea, and avoid bias. 

 
Key terms 

- Vocabulary to Review 
- Constraints, Criteria, Freshwater, Glacier, Salt Water, 

Wetland, Water Scarcity, Fair Test, Interaction, Precipitation, 
Sediment, System, Agriculture, Housing, Industry, Model, 
Prediction, Pollution, Water Treatment, Environment, 
Reservoir 

- New Terms  
- Snowpack, Surface Water, Watershed, Water Footprint, 

Aquifer, Public Service Announcement, Failure Point, Control, 
Atmosphere, Biosphere, Component, Geosphere, 
Hydrosphere, Direct Impact, Indirect Impact, Lake Basin, 
Nitrate, Desalination, Desertification, Stakeholder, Allocation, 
System Testing 

Students will be able to: 
● Design and test a solution to the problem of moving water a short 

distance. 
● Use data to explain how much water is required to produce different 

foods. 
● Use a model to demonstrate the small amount of freshwater accessible to 

humans in comparison to the large amount of water on Earth. 
● Define the problem of humans’ need for freshwater and limited accessible 

freshwater on Earth. 
● Use data to demonstrate the scale of the global water scarcity issue and 

communicate their findings in a public service announcement. 
● Design a solution for pumping groundwater to the surface and 

communicate possible solutions to failure points that occurred while 
testing the solution. 

● Communicate information about the different spheres of Earth and explain 
how different components of the Earth system are affected by humans. 

● Develop a model by connecting the components of Earth’s four spheres 
and use the model to make predictions about the effects of potential 
events. 

● Develop a model to show how human activities interact with components 
of the Earth system to cause groundwater pollution and design a solution 
to a water pollution problem. 

● Test solutions to a water pollution problem, interpret data to compare 
solutions, and construct an argument about which solution is best. 

● Use a model to define the water scarcity and water equity problem and 
design a solution to it using technology. 

● Evaluate different perspectives on the causes and effects of 
environmental crises . 

● Communicate information about the causes and effects of environmental 
crises. 

● Develop and use a model to show the interaction of groundwater with 
other components of the Earth system and communicate a strategy to 
preserve water. 



● Design and a solution for accessing and treating water that meets specific 
criteria and constraints. 

● Analyze the results of a test and design solutions to specific failure points 
that might have occurred. 

Stage 2: Acceptable Evidence 

Students will show their learning by: 
Assessment 1 - Written Assessment (Summative Assessment) 
Use individual written responses from Lesson 13 Notebook Sheet and corresponding grading rubric to assess student learning of unit content.  
 
Assessment 2 - STEM Notebook (Formative Assessment) 
Use a student’s STEM notebook to check for unit understanding and facilitate 1:1 discussion to assess student learning of unit content. 
Note:  Rubrics can be found after lessons to help assess student understanding. 
 
Assessment 3-  Performance During Investigations (Formative Assessment) 
Assess a student’s contributions during investigations to check for understanding. 
Assessment / Rubric for Daily Investigations 
 
Assessment 4 -  Get It, Treat It, Share It (Performance Task) 
Use students’ questions, investigation plan, predictions, and potential solutions to assess student learning of unit content (Lesson 15 Notebook Sheet). 

Stage 3: Learning Plan 

See Smithsonian Science module How Can We Provide Freshwater to Those in Need?  for a series of pre-assessments, learning events, skill development and 
progress monitoring of this unit. 
 

 

https://docs.google.com/document/d/1ZNalkrY6RwZV_lj_dVxdlEGO8RLM07dnQ6owTaZzPBU/edit

