
Fifth Grade Science - Unit 2 

Unit Title: How Can We Predict Change in Ecosystems? Duration: November-January (19 sessions) 

Stage 1: Desired Results 

Established Goals: 
 
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.] 
 
5-LS2-1 Develop a model to describe the movement of matter among plants, animals, decomposers, and the environment.  [Clarification Statement: 
Emphasis is on the idea that matter that is not food (air, water, decomposed materials in soil) is changed by plants into matter that is food. Examples of 
systems could include organisms, ecosystems, and the Earth.] [Assessment Boundary: Assessment does not include molecular explanations.] 
 
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-PS3-1:  Use models to describe that energy in animals’ food (used for body repair, growth, motion, and to maintain body warmth) was once energy 
from the sun.  [Clarification Statement: Examples of models could include diagrams, and flow charts.] 
 

Science and Engineering Practices 
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. 

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

● Develop a model to describe phenomena. 
Science Models, Laws, Mechanisms, and Theories 
Explain Natural Phenomena 

● Science explanations describe the mechanisms 
for natural events. 

 
 
 
 
 
 
 

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

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

● Food provides animals with the materials they need 
for body repair and growth and the energy they 
need to maintain body warmth and for motion. 
(secondary) 

LS2.A: Interdependent Relationships in Ecosystems 
● The food of almost any kind of animal can be 

traced back to plants. Organisms are related in 
food webs in which some animals eat plants for 
food and other animals eat the animals that eat 
plants. Some organisms, such as fungi and 
bacteria, break down dead organisms (both 
plants or plants parts and animals) and 
therefore operate as “decomposers.” 
Decomposition eventually restores (recycles) 
some materials back to the soil. Organisms can 
survive only in environments in which their 
particular needs are met. A healthy ecosystem 
is one in which multiple species of different 
types are each able to meet their needs in a 
relatively stable web of life. Newly introduced 

Cross Cutting Concepts 
Energy and Matter 

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

● Energy can be transferred in various ways and 
between objects. 

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

components and their interactions. 
Scale, Proportion, and Quantity 

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

 
 

http://www.nap.edu/openbook.php?record_id=13165&page=71


species can damage the balance of an 
ecosystem. 

LS2.B: Cycles of Matter and Energy Transfer in 
Ecosystems 

● Matter cycles between the air and soil and 
among plants, animals, and microbes as these 
organisms live and die. Organisms obtain 
gases, and water from the environment, and 
release waste matter (gas, liquid, or solid) back 
into the environment. 

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. 

PS3.D: Energy in Chemical Processes and Everyday Life 
● The energy released [from] food was once 

energy from the sun that was captured by 
plants in the chemical process that forms plant 
matter (from air and water). 

 
 
 

  

Transfer  

Transfer Goal:  Students will use their learning to predict changes in ecosystems and make plans for human intervention that will mitigate the negative effects of 
these changes. 

Meaning 

Enduring Understandings:  
Students will understand: 

● Human interactions with ecosystems vary and can be both positive 
and negative. 

● Ecosystems have a cycle of matter and energy flow that provide plants 
and animals with the things they need to live and grow.  

● Ecosystems are carefully balanced and any upset to the balance can 
disrupt an entire ecosystem. 

Essential questions: 
● How do humans impact ecosystems? 
● How do plants and animals get what they need to live and grow? 
● What affects the stability of ecosystems? 
● How can we use models to make predictions about the impact of different 

species on environments? 



● Humans can use models to predict the impact of different occurrences 
on ecosystems and react accordingly to minimize negative effects. 

Acquisition of Knowledge & Skills 

Students will know: 
● The different things plants need to grow. 
● That plants take in carbon dioxide while growing in light. 
● That air is matter but light is not matter. 
● Plants can turn nonliving materials into food but animals cannot. 
● In animals, chemical processes occur to release stored energy from 

food. 
● In food webs, arrows represent the direction and transfer of matter and 

energy flow. 
● The role of decomposers in an ecosystem (to consume dead matter 

and return matter to the air and soil). 
● Oxygen is a byproduct of photosynthesis. 
● All organisms return some matter to ecosystems. 
● Human actions impact ecosystems. 

 
Key terms 

- Vocabulary to Review 
- Matter, Structures, Aquatic, Claim, Evidence, Gas, Model, 

Argument, Transfer, Food, Sugar, Oxygen, Endangered 
Species, Population 

- New Terms  
- Carbon Dioxide, Fair Test, Particle, Terrestrial, Minerals, 

Calorie, Consumer, Producer, Food Web, Bacteria, Compost, 
Decomposer, Fungi, Microbe, Mold, Nutrient, Ecosystem, 
Phytoplankton, Zooplankton, Invasive Species, Native, 
Nonnative, Cascade Effect, Sea Squirt 

Students will be able to: 
● Discuss different sources of matter for plant growth and determine which 

of these factors contributes most to plant growth. 
● Analyze data from an investigation to develop a model that explains how 

different materials can enter or leave the air. 
● Carry out an investigation to collect evidence that air is matter and use a 

model to represent transfers of matter and energy. 
● Support an argument that plants get most of their matter from air and 

water. 
● Analyze graphs of weight and food intake for growing animals to identify 

patterns. 
● Make a claim based on observations about which of two pieces of food 

has more energy stored in it. 
● Develop a model that supports a claim that when animals eat, they are 

getting both matter and energy. 
● Develop and use food web models to trace the path of matter and energy 

through ecosystems. 
● Obtain information and analyze data showing that decomposers return 

matter to air and soil. 
● Develop and use a model to show that matter cycles and energy flows 

through living and nonliving parts of an ecosystem. 
● Analyze data to construct an argument that explains how a decrease in 

available matter and energy can cause a population to decline. 
● Obtain and evaluate information from a text about the causes and effects 

of an invasion of species. 
● Use food web models to predict changes to a system of native organisms 

when a nonnative species is introduced. 
● Analyze and interpret data to develop and compare food web models of 

matter and energy flow in different ecosystems. 
● Modify food web models to make predictions about the impact of a new 

species on a certain location. 

Stage 2: Acceptable Evidence 

Students will show their learning by: 
Assessment 1 - Written Assessment (Summative Assessment) 
Use individual written responses from Lesson 14 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 - Surveying Sea Squirts Parts 1-2 (Performance Task) 
Use students’ questions, investigation plan, predictions, and potential solutions to assess student learning of unit content. 

Stage 3: Learning Plan 

See Smithsonian Science module How Can We Predict Change in Ecosystems? 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

