
Fifth Grade Science - Unit 3 

Unit Title: How Can We Identify Materials Based on Their Properties? Duration: February-March (20 sessions) 

Stage 1: Desired Results 

Established Goals: 
 
5-PS1-1:  Develop a model to describe that matter is made of particles too small to be seen.  [Clarification Statement: Examples of evidence supporting 
a model could include adding air to expand a basketball, compressing air in a syringe, dissolving sugar in water, and evaporating salt water.] 
[Assessment Boundary: Assessment does not include the atomic-scale mechanism of evaporation and condensation or defining the unseen particles.] 
 
5-PS1-2:  Measure and graph quantities to provide evidence that regardless of the type of change that occurs when heating, cooling, or mixing 
substances, the total weight of matter is conserved.  [Clarification Statement: Examples of reactions or changes could include phase changes, 
dissolving, and mixing that form new substances.] [Assessment Boundary: Assessment does not include distinguishing mass and weight.] 
 
5-PS1-3:  Make observations and measurements to identify materials based on their properties.  [Clarification Statement: Examples of materials to be 
identified could include baking soda and other powders, metals, minerals, and liquids. Examples of properties could include color, hardness, 
reflectivity, electrical conductivity, thermal conductivity, response to magnetic forces, and solubility; density is not intended as an identifiable 
property.] [Assessment Boundary: Assessment does not include density or distinguishing mass and weight.] 
 
5-PS1-4:  Conduct an investigation to determine whether the mixing of two or more substances results in new substances.  
 
5-LS1-1:  Support an argument that plants get the materials they need for growth chiefly from air and water.  [Clarification Statement: Emphasis is on 
the idea that plant matter comes mostly from air and water, not from the soil.] 
 

Science and Engineering Practices 
 
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. 

● Use models to describe phenomena. 
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. 

● Measure and graph quantities such as weight 
to address scientific and engineering questions 
and problems. 

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 

Disciplinary Core Ideas 
 
PS1.A: Structure and Properties of Matter 

● Matter of any type can be subdivided into particles 
that are too small to see, but even then the matter 
still exists and can be detected by other means. A 
model showing that gases are made from matter 
particles that are too small to see and are moving 
freely around in space can explain many 
observations, including the inflation and shape of a 
balloon and the effects of air on larger particles or 
objects. 

● The amount (weight) of matter is conserved when it 
changes form, even in transitions in which it seems 
to vanish. 

● Measurements of a variety of properties can be 
used to identify materials. (Boundary: At this grade 
level, mass and weight are not distinguished, and 
no attempt is made to define the unseen particles 
or explain the atomic-scale mechanism of 

Cross Cutting Concepts 
 
Scale, Proportion, and Quantity 

● Natural objects exist from the very small to the 
immensely large. 

● Standard units are used to measure and describe 
physical quantities such as weight, time, 
temperature, and volume. 

Scientific Knowledge Assumes an Order and 
Consistency in Natural Systems 

● Science assumes consistent patterns in natural 
systems. 

Cause and Effect 
● Cause and effect relationships are routinely 

identified and used to explain change. 
Energy and Matter 

● Matter is transported into, out of, and within 
systems. 

 
 



control variables and provide evidence to support 
explanations or design solutions. 

● Make observations and measurements to produce 
data to serve as the basis for evidence for an 
explanation of a phenomenon. 

● 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. 

Engaging in Argument from Evidence 
Engaging in argument from evidence in 3–5 builds on K–2 
experiences and progresses to critiquing the scientific 
explanations or solutions proposed by peers by citing 
relevant evidence about the natural and designed world(s). 

● Support an argument with evidence, data, or a 
model. 

evaporation and condensation.) 
PS1.B: Chemical Reactions 

● No matter what reaction or change in properties 
occurs, the total weight of the substances does not 
change. (Boundary: Mass and weight are not 
distinguished at this grade level.) 

● When two or more different substances are mixed, 
a new substance with different properties may be 
formed. 

LS1.C: Organization for Matter and Energy Flow in 
Organisms 

● Plants acquire their material for growth chiefly 
from air and water. 

 
 

  

Transfer  

Transfer Goal:  Students will use their learning to conduct relevant, fair tests and construct evidence-based arguments grounded in scientific data to identify 
unknown materials based on their physical properties. 

Meaning 

Enduring Understandings:  
Students will understand: 

● Materials can be classified based on their physical properties which 
can be determined through the use of our senses and tests such as 
heating, cooling, and mixing with water. 

● Different tests involving chemical reactions and mixing can be used as 
evidence that matter is conserved. 

● Scientists are responsible for constructing evidence-based arguments 
based on fair tests to support information and findings. 

Essential questions: 
● What methods can be used to identify and compare materials? 
● How do we know that matter is conserved? 
● How can we determine the accuracy of scientific information? 

Acquisition of Knowledge & Skills 

Students will know: 
● Materials have physical and chemical properties. 
● Physical properties of an object include color, crystal shape, texture, 

and physical state. 
● Corn is an excellent source of starch and energy for animals. 
● The weight of a mixture is equal to the total weight of the separate 

materials prior to mixing. 
● Solubility is a physical property that varies for different substances. 

Students will be able to: 
● Use appropriate methods and tools to identify similarities and differences 

between sugar and salt and represent their observations to help identify a 
pattern. 

● Use appropriate methods and tools to identify different solids based on 
similarities and differences using their senses. 

● Argue from evidence that the sugar and cornstarch we eat is made by 
plants.  



● When solids are heated the particles inside of them vibrate quickly, 
lose their rigid structure and become a liquid. 

● Melting point is a physical property. 
● Substances respond differently to heat; they can potentially start to 

undergo a chemical reaction and break down. 
● Evidence of a chemical reaction includes gas formation, a change in 

color, a change in odor, the formation of a solid, and a change in 
temperature. 

● Chemical reactions happen all around us on a daily basis. 
● Matter cannot be created or destroyed. 

 
Key terms 

- Vocabulary to Review 
- Material, Claim, Evidence, Sizing, Texture, Cereals, Matter, 

Model, Particle, Fair Test, Chemical Engineer, Carbon 
Dioxide, Oxygen, React, Rust, Trial, Flow Chart 

- New Terms  
- Acidity, Alum, Amethyst, Baking Powder, Baking Soda, 

Crystal, Property, Cornstarch, Powder, Bran, Corn Flour, 
Cornmeal, Corn Syrup, Endosperm, Germ, Kernel, Starch, 
Dissolve, Electric Balance, Graduated Cup, Pipet, Solution, 
Tare, Evaporation, Simulation, Water Vapor, Variable, 
Beeswax, Coconut Oil, Melting Point, Alloy, Freezing Point, 
Antifreeze, Iodine, Cellulose, Chemical Reaction, Arthropod 

● Measure the weight and grams of water and sugar before and after mixing 
and conduct an experiment to demonstrate that the weight does not 
change after mixing. 

● Draw a model to explain what happens to particles during dissolving and 
evaporation. 

● Conduct a fair test to compare and contrast solids based on how they mix 
with water. 

● Determine the melting point of different substances and explain how 
certain substances are made of a mixture of materials with varying melting 
points. 

● Explain that adding something to a pure material causes the melting and 
freezing point of the substance to change. 

● Conduct a fair test to compare and contrast solids based on how they 
respond to heat. 

● Complete an investigation and construct an evidence-based argument to 
prove that when a new substance is being formed a color change or 
bubbling can occur. 

● Construct an evidence-based argument to prove that plants make sugar 
and oxygen from the chemical reaction of carbon dioxide and water. 

● Collect data and use a graph to provide evidence that the weight of 
substances is conserved when mixing. 

● Plan and carry out an investigation to identify four unknown solids based 
on similarities and differences. 

● Construct an evidence-based argument that unknown solids can be 
identified based on fair tests. 

Stage 2: Acceptable Evidence 

Students will show their learning by: 
Assessment 1 - Written Assessment (Summative Assessment) 
Use individual written responses from Lesson 15 Notebook Sheet A 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 - Kitchen Crisis Parts 1-3 (Performance Task) 
Use students’ questions, investigation plan, predictions, and potential solutions to assess student learning of unit content. 

Stage 3: Learning Plan 

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


See Smithsonian Science module How Can We Identify Materials Based on Their Properties?  for a series of pre-assessments, learning events, skill development 
and progress monitoring of this unit. 
 

 


