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Standards Overview: Fifth Grade 

5.LS1: From Molecules to Organisms: Structures and Processes 

5
.L

S
1

.1
 

Compare and 

contrast animal 

responses that are 

instinctual versus 

those that are 

gathered through 

senses, processed, 

and stored as 

memories to guide 

their actions.  

 

COMPONENT IDEA: 

D. Information 

Processing 

EXPLANATION: This standard builds on a concept that was introduced in 

kindergarten: the idea that animals and humans have senses (sight, sound, touch) 

that allow them to gather information about their surroundings.  Now, students 

should begin to consider that organisms have various types of sense receptors 

that gather information by directly interacting with their surroundings. Examples 

of these sense receptors include photoreceptors, auditory receptors, touch 

receptors, and taste receptors. In animals, information that is gathered may elicit 

instinctual responses or stored as memories that guide future actions. Instinctual 

responses might include migrations in response to temperature changes.  (Cell 

types are beyond the scope of this standard and grade level; instead the generic 

term “sense receptors” is used to describe a group of these cells.)  
 

Crosscutting Concept: 

Pattern 

Students use patterns as evidence in an 

argument or to make predictions, 

construct explanations, and engage in 

arguments.  
 

SCIENCE AND ENGINEERING PRINCIPLE: 

Developing and using models  

Student models begin to become 

abstract and metaphorical, 

incorporating relationships between 

events and predictive aspects for 

recurring events. 
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Standards Overview: Fifth Grade 

5.LS3: Heredity 

5
.L

S
3

.1
 

Distinguish 

between inherited 

characteristics and 

those 

characteristics that 

result from a direct 

interaction with the 

environment. 

 

COMPONENT IDEA: 

 A. Inheritance of 

Traits 

EXPLANATION:  A foundation is being built to explain that organisms look alike 

because of genetic controls. In 2.LS3.1, students observed that parents and 

offspring look similar and there can be groups (species) of organisms that also 

resemble each other. The goal of this standard is to extend the concept of 

heredity to explain that some reasons that organisms may look dissimilar are 

consequences of their environment. The interactions of an organism with its 

environment can extend from diet to learning Examples of this could be the 

stunted growth of plants with insufficient water, the lack of green color in plants 

grown without light, a lizard that has lost its tail due to a predator, a dog being 

overfed or under-exercised becoming overweight. The overall appearance and 

characteristics of an organism are due to a blend of inheritance and interaction. 
 

Crosscutting Concept: 

Choose a CCC 

Students routinely search for cause and 

effect relationships in systems they 

study.  
 

SCIENCE AND ENGINEERING PRINCIPLE: 

Engaging in argument from 

evidence  

Students create and identify evidence-

based arguments and consider whether 

an argument is supported by evidence 

or relies on opinions or incomplete 

representations of relevant evidence. 

5
.L

S
3

.2
 

Provide evidence 

and analyze data 

that plants and 

animals have traits 

inherited from 

parents and that 

variations of these 

traits exist in a 

group of similar 

organisms. 
 

COMPONENT IDEA: 

 B. Variation of Traits 

EXPLANATION:  This standard focuses on a group of related organisms and the 

traits within those organisms. When looking at a particular trait, students should 

be drawn to observe that there are multiple variations of a particular trait present. 

There are two levels of discussion appropriate to this standard. The first level of 

discussion is at a species level, observing that within a particular species multiple 

variations of a trait are observable. At a higher level, further variation of the traits 

are also possible.  It is appropriate to point out that organisms will look like their 

parents which should permit the inference that information causing the similar 

appearance is inherited from parents. (Discussions of genetic mechanisms for 

inheritance and prediction of traits are beyond the scope of this standard.) 
 

Crosscutting Concept: 

Pattern 

Students use patterns as evidence in an 

argument or to make predictions, 

construct explanations, and engage in 

arguments.  
 

SCIENCE AND ENGINEERING PRINCIPLE: 

Analyzing and interpreting data.  

Students should organize data 

(observations and measurements) in a 

manner which faciltates further analysis 

and comparisons. 
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Standards Overview: Fifth Grade 

5.LS4: Biological Change: Unity and Diversity 

5
.L

S
4

.1
 

Analyze and 

interpret data from 

fossils to describe 

types of organisms 

and their 

environments that 

existed long ago. 

Compare 

similarities and 

differences of 

those to living 

organisms and 

their environments. 

Recognize that 

most kinds of 

animals (and 

plants) that once 

lived on Earth are 

now extinct. 

 

COMPONENT IDEA: 

 A. Evidence of 

Common Ancestry 

EXPLANATION:  Fossils provide evidence for the types of organisms that were found 

on Earth long ago. Students are introduced to fossils and the information that they 

contain about the appearance/structure of organisms that existed long ago in 

4.LS4.1. This standard builds on that background by asking students to make 

inferences about the environment where the fossils lived. Since both plant and 

animal materials can become fossilized, information found in fossils can provide 

evidence about the environment at the time that organism lived.  Inferences can 

be drawn from sets of fossils found geographically and chronologically near to 

each other, or by comparing the structure of fossils from extinct organisms to 

similar organisms still living. Such inferences can include descriptions of both 

habits and habitats of now extinct organisms. An example could include the 

bottom-dwelling trilobite living mostly in water that was able to curl up much like 

today’s pill bugs. Examples of fossils and their environments could include marine 

fossils that are now found on land, tropical plant fossils found in the Arctic, and 

fossils of extinct organisms. 
 

Crosscutting Concept: 

Structure and Function 

Students begin to attribute the shapes of 

sub-components to the function of the 

part.  
 

SCIENCE AND ENGINEERING PRINCIPLE: 

Engaging in argument from 

evidence  

Students create and identify evidence-

based arguments and consider whether 

an argument is supported by evidence 

or relies on opinions or incomplete 

representations of relevant evidence. 
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Standards Overview: Fifth Grade 

5
.L

S
4

.2
 

Use evidence to 

construct an 

explanation for 

how variations in 

characteristics 

among individuals 

within the same 

species may 

provide advantages 

to those individuals 

in their survival and 

reproduction. 
 

COMPONENT IDEA: 

B. Natural Selection 

EXPLANATION:  5.LS3 focuses on the idea that inheritance provides a mechanism 

for both similarity and variation in the appearances of living organisms. These 

changes may provide advantages to certain individuals and species, providing a 

mechanism for large-scale changes over time. Though these effects are ongoing, 

they can be punctuated at times due to catastrophic events. This process which 

favors certain traits within a population, contributing to the increase in the 

prevalence of those traits and suppression of others, is known as natural 

selection. Examples might include rose bushes with longer thorns being less likely 

to be eaten by herbivores or color variations within a species being favored in 

certain environments due to benefits such a camouflage.  
 

Crosscutting Concept: 

Stability and Change 

Students begin to describe changes in 

terms of time over which they occur; 

their rate.  
 

SCIENCE AND ENGINEERING PRINCIPLE: 

Obtaining, evaluating, and 

communicating information  

(O/E) Students can read and summarize 

text and embedded, non-text elements 

from multiple sources synthesizing an 

understanding on a scientific idea. (C) 

Students can communicate scientific 

information in writing utilizing 

embedded elements. 
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Standards Overview: Fifth Grade 

5.ETS1: Engineering Design 

5
.E

T
S

1
.1

 

Research, test, re-

test, and 

communicate a 

design to solve a 

problem. 

 

COMPONENT IDEA:  

B. Developing 

Possible Solutions 

EXPLANATION:  In order to effectively design a solution for a given problem, it is 

imperative that engineers become experts in the relevant fields. Students can use 

a deliberately crafted problem as a focal point for the design of a solution to the 

problem. Research driven by the need to solve a problem may provide a way for 

students to explore new concepts/phenomena. Communication may involve 

brainstorming possible solutions as well as presenting the results of the designed 

tests. Examples may include using a real-world problem, such as the effects of 

Hurricane Katrina or Harvey, and having students design solutions using 

constraints such as time, materials, and space. Other examples may include 

solutions to areas in a flood zone: dams holding water back, reservoirs storing 

flood water, levees and embankments preventing overflow, and channel 

straightening increasing speed of flow. 
 

Crosscutting Concept: 

Pattern 

Students use patterns as evidence in an 

argument or to make predictions, 

construct explanations, and engage in 

arguments.  
 

SCIENCE AND ENGINEERING PRINCIPLE: 

Obtaining, evaluating, and 

communicating information  

Students can communicate technical 

information about proposed design 

solutions using tables, graphs, and 

diagrams. 

5
.E

T
S

1
.2

 

Plan and carry out 

tests on one or 

more elements of a 

prototype in which 

variables are 

controlled and 

failure points are 

considered to 

identify which 

elements need to 

be improved. Apply 

the results of tests 

to redesign the 

prototype. 
 

COMPONENT IDEA:  

B. Developing 

Possible Solutions 

EXPLANATION:  Engineered objects are methodically tested before production. 

Tests are designed to stress certain components to determine the extremes to 

which a given component will remain functional. Student-developed tests should 

move beyond simply making a device and “trying it out” and should have tests 

designed to cause failure into a specified component a biomedical engineering 

example may include creating a prosthetic hand piece using materials such as 

tape, spoon, paperclips, and foam pieces. Then, test the prototype, evaluate, make 

modifications, and retest.  
 

Crosscutting Concept: 

Cause and Effect 

Students identify conditions required for 

specific cause and effect interactions to 

occur through investigation.  
 

SCIENCE AND ENGINEERING PRINCIPLE: 

Developing and using models  

Students can identify specific limitations 

of their models. 
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Standards Overview: Fifth Grade 

5
.E

T
S

1
.3

 

Describe how 

failure provides 

valuable 

information toward 

finding a solution. 
 

COMPONENT IDEA: 

B. Developing 

Possible Solutions 

EXPLANATION:  Failure is essential to both science and engineering. Without failure 

it is not possible to understand the limitations or shortcomings of a device or 

explanation. Students should be encouraged to embrace productive failure as part 

of the design process to encourage persistent exploration. Scientific discussions 

might include now revised theories such as vis viva. 

Crosscutting Concept: 

Pattern 

Students use patterns as evidence in an 

argument or to make predictions, 

construct explanations, and engage in 

arguments.  
 

SCIENCE AND ENGINEERING PRINCIPLE: 

Engaging in argument from 

evidence  

Students make and support claims 

about a proposed device or solution. 
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Standards Overview: Fifth Grade 

5.ETS2: Links Among Engineering, Technology, Science, and Society 

5
.E

T
S

2
.1

 

Use appropriate 

measuring tools, 

simple hand tools, 

and fasteners to 

construct a prototype 

of a new or improved 

technology. 

 

COMPONENT IDEA: 

 A. Interdependence of 

Science, Technology, 

Engineering, and Math 

EXPLANATION:  Using tools allows students to acquire two important engineering 

skills. Students can gain an understanding of how tools have enabled humans to 

build. Students acquire the ability to produce actual prototypes as part of the 

engineering process. This skill allows for development of more involved tests of 

components of a design.  
 

Crosscutting Concept: 

Structure and Function 

Students begin to attribute the shapes of 

sub-components to the function of the 

part.  
 

SCIENCE AND ENGINEERING PRINCIPLE: 

Developing and using models  

Students can create a design plan or 

prototype of a tool or object which 

incorporates cause and effect behaviors 

within the device. 

5
.E

T
S

2
.2

 

Describe how human 

beings have made 

tools and machines 

(X-ray cameras, 

microscopes, 

satellites, computers) 

to observe and do 

things that they could 

not otherwise sense 

or do at all, or as 

quickly or efficiently. 
 

COMPONENT IDEA:  

A. Interdependence of 

Science, Technology, 

Engineering, and Math 

EXPLANATION: Scientific understanding develops as scientists are able to observe 

and explain things in the natural world. Technology has enabled scientists to 

extend their senses through the use of tools. These tools allow data storage, 

complex mathematical models, and increased capacity to see smaller and 

smaller details. 
 

Crosscutting Concept: 

Scale, Proportion, and Quantity 

Students become familiar with sizes 

immensely large or small or durations 

extremely short or long.   
 

SCIENCE AND ENGINEERING PRINCIPLE: 

Constructing explanations and 

designing solutions  

Students can create evidence based 

explanations for relationships seen in 

the natural world as well as identify 

evidence that supports other 

explanations. 
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Standards Overview: Fifth Grade 

5
.E

T
S

2
.3

 

Identify how scientific 

discoveries lead to 

new and improved 

technologies. 
 

COMPONENT IDEA:  

B. Influence of 

Engineering, 

Technology, and 

Science on Society and 

the Natural World 

EXPLANATION: The processes of scientific discovery and technological evolution 

are symbiotic. Scientific understanding allows engineers to design systems 

differently and utilize materials to their fullest extent. This perpetuates the 

creation of new devices that are more efficient or powerful than previous 

versions. The new devices open new research opportunities and permit further 

scientific understanding. This cycle is perpetual. Examples may include taking a 

current piece of technology, viewing how the invention has developed through 

the years, and making predictions on how that technology might improve: (e.g., 

telegraph, telephone, and cell phone). 
 

Crosscutting Concept: 

Pattern 

Students use patterns as evidence in an 

argument or to make predictions, 

construct explanations, and engage in 

arguments.  
 

SCIENCE AND ENGINEERING PRINCIPLE: 

Engaging in argument from 

evidence  

Students make and support claims 

about a proposed device or solution. 

 

 


