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Introduction 
If you will stay close to nature, to its simplicity, to the small things hardly noticeable, those things can unexpectedly 

become great and immeasurable. 

—Rainer Maria Rilke (1929) 2000 

Throughout the module, students study the anchor phenomenon, life at a 

pond, and build an answer to the Essential Question: How do pond plants 

and pond animals survive in their environment? As students learn about 

each new concept, they revisit and refine a model that represents how plants 

and animals survive in a pond environment. At the end of the module, 

students use their knowledge of the ways plants and animals survive to 

explain the anchor phenomenon, and they apply these concepts to a new 

context in an End-of-Module Assessment. Through these experiences, 

students develop an enduring understanding that plants and animals have 

body parts that function in ways that help the plants and animals survive in 

their environment. Students also develop the understanding that plants and 

animals of the same kind are recognizable as similar but can vary in many 

ways and that many animal parents engage in behaviors that help young 

offspring survive.  

Lessons 1 through 9 address the Concept 1 Focus Question: How do plants 

and animals use their body parts to survive in their environment? In 

Lessons 1 through 3, students closely observe their own environment and 

read Over and Under the Pond (Messner and Neal 2017) to find out what can 

live in and around a pond. Students then observe pond plants and pond 

animals to notice the pattern that all plants and animals have body parts. 

Next, students use these observations to generate questions about pond 

plants and pond animals on a driving question board. Students also develop a 

Module Overview 

Essential Question 

How do pond plants and pond animals survive in their 

environment? 



PhD SCIENCE® TEKS EDITION Survival ► Module Overview 

© Great Minds PBC 
 2 

class anchor model to show what they know so far about pond plants and 

pond animals. They revisit the driving question board and anchor model 

throughout the module to build a coherent understanding of how plants and 

animals survive in a pond environment. In Lessons 4 through 6, students use 

models, observe photographs, and view videos to describe the ways animals 

use their body parts for different functions. Students then look closer at 

animals’ protective body parts to determine the relationship between the 

properties of a body part and its function. Students use their new learning to 

describe that an animal’s body parts work together to help an animal survive. 

In Lessons 7 and 8, students build on their understanding of animal body 

parts as they use a model of a plant to explore the functions of roots, stems, 

and leaves. Students then observe an acorn shell, tree bark, and prickles to 

explain the relationship between the properties of these plant body parts 

and their protective function. In Lesson 9, students apply their learning about 

the properties and functions of plant and animal body parts to a new context 

in a Conceptual Checkpoint.  

In Lesson 10, students prepare for the Engineering Challenge by exploring 

human-made products that solve a problem by mimicking the properties and 

functions of plant and animal body parts. In Lessons 11 through 15, students 

participate in the Engineering Challenge to apply their understanding of the 

ways plants and animals use their body parts. Lesson 11 introduces students 

to the problem of prickles scratching scientists’ legs while the scientists make 

observations at a pond. Students review the engineering design process and 

ask questions about how they might develop a protective covering by using 

their knowledge of how plants and animals use their body parts. In Lesson 

12, students work in groups to decide which plant or animal body part to 

mimic and to develop a plan to best mimic the properties and function of the 

body part they select. In Lessons 13 and 14, students create and test their 

protective coverings, consider the success of their coverings, and brainstorm 

ways to improve their coverings. In Lesson 15, groups share their protective 

coverings in class presentations.  

Lessons 16 through 21 address the Concept 2 Focus Question: How do plants 

and animals respond to their environment? In Lessons 16 and 17, students 

view videos to observe the different ways animals respond to their 

environment. Students use their observations as evidence to conclude that 

animals have body parts that capture sensory information and that animals 

respond to information in ways that help the animals survive. In Lesson 18, 

students broaden their understanding of sense and response to include 

communication between animals. Students model the behavior of vervet 

monkeys to describe the pattern that animals communicate to help 

themselves and other animals survive. In Lessons 19 and 20, students 

investigate plant responses by testing whether radish plants respond to light 

in their environment. Students analyze the results of their investigation and 

examine photographs to notice the pattern that some plants respond to light 

in their environment. In Lesson 21, students apply their understanding of 

plant responses to a new context in a Conceptual Checkpoint.  

Lessons 22 through 26 address the Concept 3 Focus Question: How do 

parents help their offspring survive? In Lessons 22 and 23, students observe 

photographs to notice patterns of similarities and differences between plants 

or animals of the same kind. Students then apply their understanding to 

parents and offspring to notice that young plants and animals are very much, 

but not exactly, like their parents. In Lessons 24 and 25, students use 

information from storyboards to describe patterns in animal parent and 

offspring behaviors and to explain that these behaviors help the offspring 

survive. In Lesson 26, students apply their understanding of parent and 

offspring behaviors and the similarities and differences between parents and 

offspring to a new context in a Conceptual Checkpoint.  

Students revisit module questions and synthesize their understanding in 

Lesson 27 by participating in a Socratic Seminar on the ways plants and 

animals survive in a pond environment. In Lesson 28, students apply their 

conceptual understandings in an End-of-Module Assessment. Finally, the 

class debriefs the End-of-Module Assessment in Lesson 29 to clarify 

misconceptions, and students reflect on their work throughout the module 

to reveal how they built their knowledge. 
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Module Map 

Anchor Phenomenon: Life at a Pond 

Essential Question: How do pond plants and pond animals survive in their environment? 

Plants and animals have body parts that function in ways that help the plants and animals survive in their environment.  

Concept 1: Body Parts 

Focus Question: How do plants and animals use their body parts to survive in their environment?  

Plants and animals use their body parts in ways that help the plants and animals survive. Plant and animal body parts have properties that 

relate to their functions.  

Science Topic Phenomenon Question Student Learning 
Texas Essential 
Knowledge and 
Skills for Science 

English Language 
Proficiency 
Standards 

Life at a Pond How are pond plants similar 
to and different from pond 
animals?  

All plants and animals have external parts.  

• Lesson 1: Observe the many different plants and 
animals found in a pond environment.  

• Lesson 2: Observe and sort photographs to identify 
patterns in plant and animal body parts.  

• Lesson 3: Begin a class model to show how plants and 
animals survive in a pond environment.  

2.2A 

2.3C 

2.10A 

2.10B 

3E 

4A 

4C 

 

Animal Body Parts How do pond animals use 
their body parts to survive?  

Animals have body parts with different functions. Animals 
use their body parts in ways that help the animals survive.  

• Lesson 4: Use models, observe photographs, and view 
videos to describe the ways animals use their body 
parts.  

• Lesson 5: Observe animal body parts to describe the 
relationship between the properties of animal body 
parts and their functions. 

2.4A 

2.9A 

2.10A 

1C 

4A 

5G 
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• Lesson 6: Explain that animal body parts work together 
to help the animals survive in a pond environment.  

Plant Body Parts How do pond plants use 
their body parts to survive?  

Plants have body parts with different functions. These body 
parts help plants survive.  

• Lesson 7: Use a model to observe roots, stems, and 
leaves and identify their functions.  

• Lesson 8: Observe plant body parts to describe the 
relationship between the properties of plant body parts 
and their functions.  

2.4A 

2.9A 

2.10B 

2E 

3B 

Body Parts How does a yellowjacket 
use its body parts to 
survive?  

Animals use their body parts in ways that help the animals 
survive. Animal body parts have properties that relate to 
their functions.  

• Lesson 9: Describe how a yellowjacket uses its body 
parts to help it survive.  

2.4A 

2.10A 

1H 

3E 

 

Application of Concepts  

Task Phenomenon Question Student Learning 
Texas Essential 
Knowledge and 
Skills for Science 

English Language 
Proficiency 
Standards 

Preparation for 
Engineering 
Challenge (Mimicry) 

How can observing body 
parts help people solve 
problems?  

Humans can solve some problems by mimicking how plants 
and animals use their body parts.  

• Lesson 10: Examine two human-made products that 
mimic how plants and animals use their body parts.  

2.2D 

2.4A 

2.10A 

2.10B 

1C 

Engineering 
Challenge 

How can we help protect 
scientists at a pond?  

Humans can solve some problems by mimicking how pond 
plants and pond animals use their body parts. 

• Lessons 11–15: Apply the engineering design process to 
create a covering that protects scientists at a pond.  

2.2A 

2.2B 

2.2C 

2.2D 

2.2E 

1C 

3G 

5F 
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2.3A 

2.10A 

2.10B 

Concept 2: Sense and Response 

Focus Question: How do plants and animals respond to their environment? 

Animals have body parts that capture and convey information in the animals’ environment. Plants and animals respond to their environment 

in ways that help the plants and animals survive.  

Science Topic Phenomenon Question Student Learning 
Texas Essential 
Knowledge and 
Skills for Science 

English Language 
Proficiency 
Standards 

Animal Responses Do animals sense their 
environment? 

Animals use their body parts to sense information in their 
environment, and animals respond to information in ways 
that help the animals survive.  

• Lesson 16: Make observations from videos to gather 
evidence that animals sense information in their 
environment.  

• Lesson 17: Make observations firsthand or from media 
to explain that animals use their body parts to sense 
information.  

2.2A 

2.2C 

2.2D 

2.4A 

2.10A 

2F 

4A 

Animal 
Communication 

Why do animals 
communicate? 

Animals communicate in ways that help themselves and 
others survive.  

• Lesson 18: Analyze information from a modeling 
activity, videos, and a text to conclude that animals 
communicate to help themselves and others survive.  

2.10A 2E 

Plant Responses Do plants respond to light in 
their environment? 

Some plants respond to light in their environment.  

• Lesson 19: Plan and conduct an investigation to test 
whether plants respond to light.  

2.2B 

2.2C 

2.2D 

2.2E 

3E 
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• Lesson 20: Analyze data and observe photographs to 
notice the pattern that some plants respond to light in 
their environment.  

2.2F 

2.3B 

2.4A 

2.10B 

Sense and Response What causes the leaves of a 
mimosa plant to close? 

Some plants respond to their environment in ways that help 
the plants survive.  

• Lesson 21: Make observations from photographs to 
notice the pattern that the leaves of a mimosa plant 
close in response to touch.  

2.10B 2F 

Concept 3: Parents and Offspring 

Focus Question: How do parents help their offspring survive? 

Individual plants or animals of the same kind are recognizable as similar, but they can also vary in many ways. Many animal parents engage in 

behaviors that help their offspring survive.  

Science Topic Phenomenon Question Student Learning 
Texas Essential 
Knowledge and 
Skills for Science 

English Language 
Proficiency 
Standards 

Plants or Animals of 
the Same Kind 

How do the same kind of 
plants or animals compare 
with each other? 

Plants or animals of the same kind are similar but not 
exactly alike.  

• Lesson 22: Observe similarities and differences 
between plants or animals of the same kind.  

• Lesson 23: Use evidence to explain that young plants 
and animals look very much, but not exactly, like their 
parents.  

2.4A 

2.4B 

2E 

3F 

Parent and Offspring 
Behaviors 

How do offspring survive? Many animal parents and offspring engage in behaviors that 
help the offspring survive.  

• Lesson 24: Use information from storyboards to explain 
that many, but not all, animal parents engage in 
behaviors that help their offspring survive.  

2.4B 2E 

3E 
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• Lesson 25: Describe animal parent and offspring 
behaviors that help young offspring survive.  

Parents and 
Offspring 

How do parents and 
offspring compare with 
each other?  

Individual animals of the same kind are recognizable as 
similar, but they can also vary in many ways. Many animal 
parents engage in behaviors that help their offspring 
survive.  

• Lesson 26: Use observations of parents and offspring as 
evidence that offspring are very much, but not exactly, 
like their parents and that parents engage in behaviors 
that help their offspring survive.  

2.2E 1C 

2E 

Application of Concepts  

Task Phenomenon Question Student Learning 
Texas Essential 
Knowledge and 
Skills for Science 

English Language 
Proficiency 
Standards 

End-of-Module 
Socratic Seminar, 
Assessment, and 
Debrief 

How does a koala use its 
body parts to find and take 
in food? 

Plants and animals have body parts that function in ways 
that help the plants and animals survive in their 
environment. Many animal parents and offspring engage in 
behaviors that help the offspring survive. 

• Lesson 27: Explain the ways plants and animals survive 
in a pond environment. (Socratic Seminar) 

• Lesson 28: Explain the ways a koala survives in a forest 
environment. (End-of-Module Assessment) 

• Lesson 29: Explain the ways plants and animals survive 
in their environment. (End-of-Module Debrief) 

2.2E 

2.10A 

2.10B 

3E 

3F 
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Focus Standards* 

Texas Essential Knowledge and Skills for Science   

2.1 Scientific investigation and reasoning. The student conducts classroom 

and outdoor investigations following home and school safety 

procedures. The student is expected to 

2.1A identify, describe, and demonstrate safe practices as outlined 
in Texas Education Agency–approved safety standards during 
classroom and outdoor investigations, including wearing 
safety goggles or chemical splash goggles, as appropriate, 
washing hands, and using materials appropriately; and 

2.1B identify and demonstrate how to use, conserve, and dispose 

of natural resources and materials such as conserving water 

and reuse or recycling of paper, plastic, and metal. 

2.2 Scientific investigation and reasoning. The student develops abilities to 

do scientific inquiry in classroom and outdoor investigations. The 

student is expected to  

2.2A ask questions about organisms, objects, and events during 
observations and investigations;  

2.2B plan and conduct descriptive investigations; 

2.2C collect data from observations using scientific tools; 

2.2D record and organize data using pictures, numbers, and words; 

2.2E communicate observations and justify explanations using 
student-generated data from simple descriptive 
investigations; and 

2.2F compare results of investigations with what students and 

scientists know about the world. 

 

* The bold text identifies standards that students should master in this module. The italicized text identifies standards that students will develop knowledge of in this module and 
should master in later modules. Some italicized standards are part of the assessments in this module, but they will be assessed throughout the year. 

2.3 Scientific investigation and reasoning. The student knows that 

information and critical thinking are used in scientific problem solving, 

and the contributions of scientists are used in making decisions. The 

student is expected to 

2.3A identify and explain a problem and propose a task and 
solution for the problem; 

2.3B make predictions based on observable patterns; and 

2.3C identify what a scientist is and explore what different 

scientists do. 

2.4 Scientific investigation and reasoning. The student uses age-

appropriate tools and models to investigate the natural world. The 

student is expected to  

2.4A Collect, record, and compare information using tools, 
including computers, hand lenses, rulers, plastic beakers, 
magnets, collecting nets, notebooks, and safety goggles or 
chemical splash goggles, as appropriate; timing devices; 
weather instruments such as thermometers, wind vanes, and 
rain gauges; and materials to support observation of habitats 
of organisms such as terrariums and aquariums; and  

2.4B measure and compare organisms and objects. 
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2.9 Organisms and environments. The student knows that living organisms 

have basic needs that must be met for them to survive within their 

environment. The student is expected to  

2.9A identify the basic needs of plants and animals. 

2.10 Organisms and environments. The student knows that organisms 

resemble their parents and have structures and processes that help 

them survive within their environments. The student is expected to  

2.10A Observe, record, and compare how the physical 
characteristics and behaviors of animals help them meet 
their basic needs; and  

2.10B Observe, record, and compare how the physical 

characteristics of plants help them meet their basic needs, 

such as stems carry water throughout the plant. 

 

 

Building Content Knowledge  
Students begin the Survival module by observing plants and animals found in 

a pond environment and looking for patterns in plant and animal body parts 

(2.10A, 2.10B). Students ask questions about pond organisms (2.2A) that 

drive their learning throughout the module. By working together, students 

develop an anchor module to show how plants and animals survive in a pond 

environment.  

In Concept 1, students focus their learning on body parts, starting with 

animal body parts. Students build on their learning of the needs of plants and 

animals from Kindergarten (2.9A) and make observations of media and a 

classroom crayfish (2.4A) to describe ways animals use their body parts and 

the relationship between the properties of animal body parts and their 

functions. Students then explain that animal body parts work together to 

help the animals survive in a pond environment (2.10A). Students use a 

model to observe plant body parts and identify their functions and describe 

the relationship between the properties of plant body parts and their 

functions (2.10B). In the Conceptual Checkpoint, students demonstrate their 

understanding of how animals use their body parts to meet their needs 

(2.10A) as they describe how a yellowjacket uses its body parts to survive.  

Students examine human-made products that mimic how plants and animals 

use their body parts, as they prepare for the Engineering Challenge. During 

the Engineering Challenge, students identify and explain a problem facing 

scientists observing plants and animals in a pond (2.3A). Students develop 

scientific investigation and reasoning skills (2.2A, 2.2B, 2.2C, 2.2D, 2.2E) as 

they apply the engineering design process to create a covering that protects 

scientists at a pond.  

In Concept 2, students observe the way animals respond to sensory 

information and use the pattern to conclude that animals use body parts to 

sense information in their environment (2.10A). Students explain that 

animals have body parts that capture sensory information. Then students 

describe the pattern revealing that animals communicate in order to help 

themselves and others survive. Students plan and conduct an investigation to 

determine if plants respond to light in their environment (2.2B, 2.10B).  

Kindergarten and Level 1 lay a foundation for students, explaining that young 

plants and animals resemble their parents (K.10C, 1.10C). Students revisit 

this concept in Concept 3, as students explore and compare how plant and 

animal parents help their offspring survive (2.4B).  

Students reflect on their learning throughout the module. Students then 

apply their understanding of how animals use their body parts to survive 

(2.10A) in an End-of-Module Assessment. 
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Why 
Why does this module include live organisms? 

Great Minds PBC believes that hands-on experiences are essential for 

students to build conceptual understanding of scientific ideas. Students 

participate in hands-on experiences by interacting with real objects and 

phenomena, including live organisms. While hands-on experiences with live 

organisms are often reserved for older students in later grade levels, PhD 

Science™ offers younger students the opportunity to participate in these 

experiences by embedding thoughtful content connections throughout the 

module and by providing thorough setup and care instructions and safety 

guidance.  

Why don’t students use the term structure? 

In this module, students begin by learning about structure and function. 

Students learn that all organisms have external parts and that animals use 

their body parts to see, hear, grasp objects, protect themselves, move from 

place to place, and seek, find, and take in food, water, and air. Students also 

learn that plants have body parts that help them survive. To make the 

content accessible to students, the term structure does not appear in 

student-facing activities until the final lesson, when students review a 

Structure and Function card and reflect on the work they have done 

throughout the module. Instead, body parts serve as examples of structures.  

Why do students learn about young offspring that do not need help 

from their parents to survive? 

Students are expected to describe the ways in which parents and young 

offspring themselves engage in behaviors that help the offspring survive.  

PhD Science articulates the differences between offspring that do and do not 

receive help to deepen understanding of the different animals students study 

throughout the module. 

 

Key Terms 
In this module, students learn the following terms through investigations, models, explanations, class 

discussions, and other experiences. 

• Behavior 

• Communicate 

• Feature 

• Function 

• Information 

• Mimic 

• Offspring 

• Pond 

• Response 

• Sense (n.) 

• Sense (v.)
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Advance Materials Preparation 
Several activities in this module require advance preparation. See the lesson resources for more details on 

material preparation and instructions. 

Lesson Set Time in Advance Investigation Description 

4–6 10 days Classroom Crayfish  Order crayfish. Note that some states require permits or have 
additional restrictions that may prolong ordering times. 

7–8 8 days Radish Plant Observation Prepare radish plants in Cup A and Cup B. 

7–8 1 day Radish Plant Observation Cut plant roots in Cup B.  

19–20 5 days Light Investigation Prepare radish plants for light investigation.  

 

Safety Considerations  
The safety and well-being of students are of utmost importance in all 

classrooms, and educators must act responsibly, prudently, and proactively 

to safeguard students. Science investigations frequently include activities, 

demonstrations, and experiments that require extra attention to safety 

measures. Educators must do their best to ensure a safe classroom 

environment. 

The hands-on, minds-on activities of this module involve working near 

electrical devices, working outside, and working with materials such as 

plants, rocks, and soil. Some of the more important safety aspects to 

implement in this module follow. 

 Teachers must explain all safety considerations to students and review 

all safety expectations with them before each activity. 

  Students must carefully listen to and follow all teacher instructions. 

Instructions may be oral, on classroom postings, or written in the 

Science Logbook or other handouts.  

 Students must demonstrate appropriate classroom behavior (e.g., no 

running, jumping, or pushing) during science investigations. Students 

must handle all supplies and equipment carefully and respectfully. 

Additionally, students should do their best to avoid touching their face 

during investigations. 

 Students and teachers must put away all food and drinks during 

science investigations. Investigation materials can easily contaminate 

food and drinks. Also, spilled food or drinks can disrupt investigations.  

 Students must never place materials in their mouth during a science 

investigation.  

 Students and teachers must wear personal protective equipment (e.g., 

safety goggles) during investigations that require this equipment. 

Students and teachers must wear safety goggles whenever they work 

with objects with sharp points (e.g., wires, toothpicks), materials made 
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up of tiny pieces (e.g., sand), glass, projectiles (objects that move 

through the air), and liquids other than pure water. 

 Students must immediately inform teachers of any spills, breakages, or 

materials falling to the floor. Students must then follow all teacher 

instructions for cleaning up, including allowing teachers to clean up 

spills, breakages, and other materials that may be dangerous. During 

investigations, items can fall to the floor even when everyone is careful. 

Immediate removal of debris from the floor is essential to help prevent 

injury. 

 Students must follow teacher instructions regarding cleanup at the end 

of each investigation. Teachers may ask students to return materials to 

specific storage locations in the classroom or to clean the surfaces of 

their desks with provided materials (e.g., water and paper towels). After 

completion of the investigation and cleanup, students must thoroughly 

wash their hands. 

 Teachers must monitor student activity on the internet. If students 

must access the internet for science research purposes, teachers must 

monitor students’ activity to ensure conformation with school and 

district policies.  

Because this module is the first of the school year, stressing the importance 

of safety and setting safety procedures with students are critical tasks. To 

help ensure safe science experiences, schools are encouraged to have 

students and their parents or guardians sign a science safety contract that 

outlines rules and procedures. Administration of a safety quiz also is 

recommended to assess comprehension of the rules and procedures. 

Teachers may use the sample contract and quiz in Appendix A: Module 

Resources or create their own. 

More information on safety in the elementary science classroom appears in 

the Implementation Guide. Teachers should always follow the health and 

safety guidelines of their school or district. For additional information on 

safety in the science classroom, consult the Texas Education Agency–

approved safety standards (TEKS 2.1A). 

 

Additional Reading for Teachers  
Uncovering Student Ideas in Primary Science, Volume 1: 25 New Formative Assessment Probes for Grades 

K–2 by Page Keeley (NSTA Press) 

“Crazy about Crayfish” by Anna Endreny (NSTA WebNews Digest) 

“Q: What Do We Mean by Structure and Function?” by Bill Robertson (in Science 101) 
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Lessons 1–3 

Life at a Pond 

Prepare 
Throughout this module, students explore how plants and animals use their body parts to survive. Lesson 

1 introduces students to the module anchor phenomenon: a pond environment. Students read Over and 

Under the Pond by Kate Messner and Christopher Silas Neal (2017) to identify some plants and animals 

found in a pond environment and begin to generate questions about what can live in and around a pond. 

In Lesson 2, students make close observations about pond plants and pond animals to notice the pattern 

that all plants and animals have body parts, but the body parts of plants and animals differ in many ways. 

Students use these observations to generate questions about pond plants and pond animals on a driving 

question board, which will guide student exploration throughout the module. In Lesson 3, students draw 

models of pond plants and pond animals before capturing their learning in an anchor model that shows 

various plants and animals that live in a pond environment. Students update the anchor model 

throughout the module to reflect their growing knowledge of pond plants and pond animals.  

Student Learning 

Knowledge Statement 

All plants and animals have external parts. 

Concept 1: Body Parts 

Focus Question 

How do plants and animals use their body parts 

to survive in their environment? 

Phenomenon Question 

How are pond plants similar to and different from 

pond animals?  
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Objectives 

• Lesson 1: Observe the many different plants and animals found in a pond environment. 

• Lesson 2: Observe and sort photographs to identify patterns in plant and animal body parts.  

• Lesson 3: Begin a class model to show how plants and animals survive in a pond environment.  

Texas Essential Knowledge and Skills Addressed 

2.2A Ask questions about organisms, objects, and events during observations and 

investigations. (Introduced) 

2.3C Identify what a scientist is and explore what different scientists do. (Introduced) 

2.10A Observe, record, and compare how the physical characteristics and behaviors of 

animals help them meet their basic needs. (Introduced) 

2.10B Observe, record, and compare how the physical characteristics of plants help them 

meet their basic needs such as stems carry water throughout the plant. (Introduced) 

English Language Proficiency Standards Addressed 

3E  Share information in cooperative learning interactions. 

4A  Learn relationships between sounds and letters of the English language and decode 

(sound out) words using a combination of skills such as recognizing sound-letter 

relationships and identifying cognates, affixes, roots, and base words. 

4C Develop basic sight vocabulary, derive meaning of environmental print, and 

comprehend English vocabulary and language structures used routinely in written 

classroom materials. 
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Materials  

 Lesson 1 Lesson 2 Lesson 3 

Student Science Logbook (Lesson 1 Activity Guide) ●   

Body part cards (1 set per group)  ●  

Science Logbook (Lesson 3 Activity Guide)   ● 

Teacher Pond Environment Photograph (Lesson 1 Resource A) ●   

Over and Under the Pond (Messner and Neal 2017) ●   

Fish Magic (Lesson 1 Resource B) ●   

Class plant and animal chart: chart paper (1 sheet), glue or tape, marker (1), color copy 
of each photograph in Lesson 2 Resource A (1), scissors (1) 

 ●  

Class plant and animal body part chart: body part cards (1 set), chart paper (1 sheet), 
glue or tape, marker (1) 

 ●  

Leaf Drawing (Lesson 3 Resource)   ● 

Preparation Identify a large, open outdoor area (e.g., sports field, school lawn) to take students to 
during the Lesson 1 Launch. 

●   

Prepare class plant and animal chart. (See Lesson 2 Resource A.)  ●  

Prepare body part cards. (See Lesson 2 Resource B.)  ●  
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Lesson 1 
Objective: Observe the many different plants and animals found in a pond environment. 

Launch  15 minutes  
Tell students to bring their Science Logbooks and writing implements with them and take students outside 

to the large, open area identified during lesson preparation.  Then explain that when they walk through 

an area, they may not notice all that is going on around them; if they stop and look closely, what they 

notice may surprise them.  

Ask students to observe their surroundings and draw in their Science Logbooks (Lesson 1 Activity Guide) 

anything they see.  After a few minutes, ask students to share their drawings and to describe what 

they drew.  

Sample student responses:  

 I drew the playground.  

 I drew other students playing on the field. 

Next, ask students to focus their attention on any plants and animals they drew. Have students share 

what they observed.  

Sample student responses:  

 I drew the trees behind the school building.  

 I drew a bird in the grass.  

Agenda 

Launch (15 minutes) 

Learn (13 minutes) 

 Discuss Pond Environments (4 minutes) 

 Make Observations through Reading  

(9 minutes) 

Land (7 minutes) 

Teacher Note 

Each school building provides students with 
different opportunities to observe the 
natural world. Support students by choosing 
a location where they can most easily 
observe plants and animals.  

If space outside the building is unavailable, 
consider taking photographs of an area close 
to the school that has plants and animals. 
Photographs should include plants and 
animals that live above and below the 
surface of a local environment. 

English Language Development 

Students will encounter the terms observe, 
observation, environment, and soil 
throughout the module. Sharing the Spanish 
cognates for observe (observer), observation 
(observación), and soil (suelo) may be helpful 
(4A). 

Consider using synonyms for the terms 
observe (see, notice, hear) and soil (dirt). It 
may help to scoop dirt to illustrate the term 
soil or point at surroundings to illustrate the 
term environment.  
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Tell students that their drawings show part of the environment around the school. Point out that 

students’ drawings only show parts of the environment above the surface of the ground. Tell students 

that there is more going on than what they can see above the surface, and prompt them to lift up a rock 

or dig up a scoop of soil to look closely below the surface. 

 

►  What did you observe below the surface? 

 I saw a lot of bugs in the soil. 

 I saw ants moving around when I lifted a rock.  

Build on student responses to explain that students may discover more about the plants and animals in an 

environment by making close observations. Then take students back to the classroom.  

Learn  13 minutes  

Discuss Pond Environments (4 minutes) 

Remind students of several observations they made while they looked at different parts of the 

environment around the school. Tell them they will now imagine that they are visiting and observing a 

new environment.  

Display the photograph of a pond environment (Lesson 1 Resource A).  

Safety Note 

This activity poses potential hazards. To minimize the risk, review these safety measures and look for 
evidence that students are following them (2.1A): 

• Do not touch any insects while making observations.  

• Wash hands immediately when back inside, especially after handling soil. 
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Tell students that the photograph shows a pond environment. Explain that a pond is a small area of water 

surrounded by land.  

 

Tell students that a pond environment refers to the pond, the land around the pond, and the plants and 

animals that live in and around the pond.  Invite several students to share their experiences with pond 

environments.  

Sample student responses: 

 I saw a movie where people go fishing in a pond.  

 There’s a pond in the park by my house. 

► What do you think you might observe above and below the surface of the water in a pond 

environment?  

 I think I would observe a lot of plants above the water.  

English Language Development 

Introduce the term pond explicitly.  

• Pronounce pond and have students repeat it.  

• Provide a student-friendly explanation, such as “a small lake.” 

After introducing pond and other important terms, provide scaffolds for English learners as they use the 
terms when speaking, writing, and investigating. For more information, see the English Language 
Development section of the Implementation Guide (4A). 

Teacher Note 

If necessary, clarify that plants and animals 
in a pond environment may live in the pond 
(on or below the water) or around the pond 
(on the land surrounding the water).  
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 I might observe fish if I looked under the water.  

► How can we learn more about pond environments? 

 We can go visit a pond and look around. 

 Maybe we can find a book that tells us more about ponds. 

Tell students that they will listen to a book about a specific pond environment.  

Make Observations through Reading (9 minutes) 

Introduce Over and Under the Pond by Kate Messner and Christopher Silas Neal and explain to students 

that the author, Kate Messner, wrote the book and the artist, Christopher Silas Neal, drew the illustrations 

based on close observations of Barnum Pond in the Adirondack Mountains.    

  

Read aloud pages 1 through 33 while displaying the illustrations on each page. As students listen, have 

them use a nonverbal signal each time they hear a plant or animal mentioned in the book.   

After reading, invite students to share which plants and animals they saw or heard about in the text, and 

add their responses to a class chart.  

Sample class chart: 

Pond Plants Pond Animals 

 Water lilies  

 Reeds 

 Cattails 

 Grass 

 Pine trees 

 Trout  

 Turtles 

 Frogs 

 Crayfish  

 Moose 

 Whirligig beetles 

Teacher Note 

Over and Under the Pond does not have page numbers. Consider writing small page numbers in the text 
or using sticky tabs to mark pages where readings begin throughout the module. 

Teacher Note 

The Adirondack Mountains are in New York. 
Consider showing students the location of 
the Adirondack Mountains on a map of the 
United States.  

Extension 

Consider referring to the last section of the 
book, “About the Animals,” to provide 
students with additional information about 
the pond animals the book features. 

Teacher Note 

Over and Under the Pond initially describes 
water lilies as lily pads. Explain to students 
that a lily pad is one part of a water lily 
plant.  

Differentiation 

Consider adding drawings to the chart to 
support student understanding (4C). 

Teacher Note 

In some regions of the United States, 
crayfish are more commonly known as 
crawfish. For consistency with Over and 
Under the Pond, this module uses crayfish 
throughout.  

Content Area Connection: English 

During the reading of Over and Under the 
Pond, consider having students practice 
distinguishing between the information the 
illustrations provide and the information the 
text provides. Reread a two-page spread, 
and allow students a moment to study the 
illustration. Then call on volunteers to 
identify information about pond plants and 
pond animals that is in the illustrations but is 
not in the text. 
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 Beavers 

 Goldfinches 

Referring to the chart, point out that many plants and animals live in a pond environment.  

► Where in a pond environment do you think these plants and animals live?  

 I think the water lilies live in the pond.  

 I’ve seen turtles in water and on land, so I’m not sure where they live.  

 Moose don’t live in the pond. They live on the land around the pond.  

Highlight student responses that describe plants and animals living in different areas of a pond 

environment. Then choose one animal from the class chart that spends most of its time on the land 

around the pond, such as a moose, and choose one animal that spends most or all of its time in the pond, 

such as a trout.  

► Why do you think these two animals live in different areas of the pond environment?  

 A moose has legs, so it can walk and live on land. 

 A trout has fins to swim, so it lives in the water.  

Acknowledge any mention of differences between the animals.  

► Can you think of anything that is the same about the two animals? 

 A trout and a moose both have eyes. 

 They both have a mouth. 

Acknowledge any similarities between the two animals. Then tell students that in the next lesson, they 

will think more about similarities and differences between plants and animals that live in a pond 

environment. Introduce the Phenomenon Question How are pond plants similar to and different from 

pond animals?   

Teacher Note 

To help students engage in the discussion, 
consider displaying the pages in Over and 
Under the Pond that depict the two chosen 
animals.  

English Language Development 

Students will encounter the words similar 
and different throughout the module. 
Sharing the Spanish cognates for similar 
(similar) and different (diferente) may be 
helpful. Consider sharing the meaning of the 
words in an alternate context by displaying 
two classroom objects (e.g., a pencil and a 
marker) and asking questions such as these 
(4A):  

• What is similar about these two objects?  

• What is different?  

As students participate in this discussion, 
English learners may benefit from scaffolding 
in the form of sentence frames such as 
these:  

• Pond plants are different from pond 
animals because           .  

• Pond plants are similar to pond animals 
because they both           . 
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Land  7 minutes  
Display the painting Fish Magic by Paul Klee (Lesson 1 Resource B). Ask students to spend a few moments 

looking closely at the painting.  

 

► What do you observe in the painting?  

 I see fish, people, and plants in the painting.  

 I see a clock in the middle of the painting.  

Explain that observations sometimes spark questions.  

► What questions do you have after observing the painting? 

 I wonder why all these things are in the same place.  

 What place does this painting show? 

Draw attention to any questions related to why people, fish, and plants are all shown in the same 

environment. Remind students that they saw people, fish, and plants in Over and Under the Pond, which 

represents Barnum Pond, an environment found in nature.  

► Do you think Fish Magic shows an environment found in nature? Why or why not? 

 No, because people cannot live underwater. 

 Maybe, because lots of different plants and animals live in a pond environment.  

Check for Understanding 

Students ask questions based on their 
observations to find out more information 
about the painting. The practice of asking 
questions is intrinsically tied to observation. 
Ensure that students are asking questions 
that relate to their observations about the 
painting. Students sometimes think of 
questions as signs of confusion. Consider 
ways to foster student pride in the powerful 
practice of questioning in science.  
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Acknowledge all student responses and explain that closely observing and asking questions about the 

painting help students learn more about it. Tell students that scientists make observations and ask 

questions about the world to learn more about nature. Then reveal to students that they will act like 

scientists as they closely observe pond plants and pond animals and ask questions to learn more about 

these plants and animals throughout the module.  

Optional Homework 

Students closely observe the environment around their home. Through their observations, students 

generate a list or drawings of local plants and animals. 



 PhD SCIENCE® TEKS EDITION Survival ► Lesson 2 

© Great Minds PBC 
 11 

Lesson 2 
Objective: Observe and sort photographs to identify patterns in plant and animal body parts.  

Launch  5 minutes  
Display the prepared class plant and animal chart (Lesson 2 Resource A). Have students compare the 

plants with the animals by using an instructional routine such as a Whip Around.   

► How are plants different from animals? 

 Plants have leaves, but animals don’t. 

 Animals have eyes, but I don’t think plants have eyes.  

 Animals can have feathers, but I don’t think plants can have feathers.  

 Some plants have flowers, but animals don’t have flowers on their body.  

► How are plants similar to animals?  

 I’m not sure how plants and animals are similar because they look so different from each other.  

 I think these plants and animals are similar because they all live in a pond environment.  

Acknowledge that it can be hard to notice similarities between plants and animals because they look so 

different from each other. Review with students that plants and animals are both living things, and so this 

fact is one similarity in plants and animals.  

► Why do you think it is easier to notice the differences between plants and animals than it is to 

notice the similarities?  

Agenda 

Launch (5 minutes) 

Learn (22 minutes) 

 Sort Animal Body Part Cards (8 minutes) 

 Sort Plant Body Part Cards (8 minutes) 

 Describe Similarities and Differences 

between Body Parts (6 minutes) 

Land (8 minutes) 

Teacher Note 

A Whip Around is a collaborative 
conversation routine that allows each 
student an opportunity to respond. Students 
share their responses one after another until 
they have all participated. For more 
information, see the Instructional Routines 
section of the Implementation Guide (3E). 

Teacher Note 

At the end of this lesson, the class develops 
a driving question board. Record some of 
students’ responses on sticky notes and save 
the responses to create a Related 
Phenomena section at the bottom of the 
driving question board. When students 
share experiences or prior knowledge that 
relate to their learning in the module, record 
and post in this section. 
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 It’s easier because animals have fur and eyes, but plants don’t.  

 Because plants and animals don’t have the same parts.  

Highlight student responses that refer to similarities among animal body parts and similarities among 

plant body parts. Point out that animals seem more similar to each other than to plants because of these 

similar body parts.  

Review the Phenomenon Question How are pond plants similar to and different from pond animals?, 

and explain that looking more closely at the body parts of plants and animals may help describe how they 

are similar and different.  

Learn  22 minutes  

Sort Animal Body Part Cards (8 minutes) 

Introduce the animal body part cards (Lesson 2 Resource B). Explain that students will observe these cards 

to get a closer look at the body parts of the pond animals they saw in the Launch.  

Tell students that they will sort the cards into categories that show similar body parts. Divide the class 

into groups, and distribute a set of animal body part cards to each group. Encourage groups to discuss 

their thinking as they sort the cards. 

After groups finish sorting, direct students’ attention to a central location in the classroom. Post a sheet of 

chart paper on the wall and create two columns. Label one column Animals and the other column Plants. 

Tell students that the class will now work together to organize the animal body parts into categories.  

► How did your group sort the animal body part cards? 

 We sorted the cards that show mouths in one group and the cards that show eyes in a different 

group. 

 We put the cards that show noses in a group.  

As students share, use glue or tape to arrange the class set of animal body part cards into categories on 

the class chart. Work with students to label each category based on the body parts the cards depict 

(noses, eyes, mouths, hands, feet).  

Teacher Note 

Students may suggest a variety of acceptable 
labels for each body part category. For 
example, they may suggest legs instead of 
feet and paws instead of hands (3E). 

Students may also group feet and hands in 
the same category. In upcoming lessons, 
students learn more about the functions of 
different body parts, such as the functions of 
the front and back paws of various animals. 

English Language Development 

Students will encounter the term body part 
throughout the module. Support students by 
sharing examples of familiar human body 
parts, such as hands, feet, and arms. 

Teacher Note 

If students have trouble matching an animal 
with its body part card, direct their attention 
to the class plant and animal chart from the 
Launch and help them match the 
photograph of the animal’s whole body to 
the card that shows one of its body parts 
(4C).  

If necessary, consider the same approach in 
the next section of the lesson, when 
students sort plant body parts. 

Content Area Connection: Mathematics 

Support students’ math skills in this lesson in 
which they organize data into two or three 
categories. They have learned to represent 
information on linear or horizontal graphs. 
This two-column chart, made for plant and 
animal body parts, combines these emerging 
organizational and representational skills in 
a new way.  
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Sample class plant and animal body part chart:  

 

► How are the body parts in each category similar? How are they different? 

 Both noses have holes, but the noses aren’t shaped the same.  

 Both mouths look open, but the fish’s mouth looks round and the bird’s mouth looks pointy. 

 All the hands have fingers, but the fingers aren’t the same color.  

Use student responses to explain that many animals have the same body parts, but these body parts may 

not look exactly alike.  

Sort Plant Body Part Cards (8 minutes)  

Next, distribute a set of plant body part cards (Lesson 2 Resource B) to each group, and tell students they 

will observe these cards to get a closer look at the body parts of the pond plants they saw in the Launch.  

Instruct students to work with their group to sort the cards into categories by following the same process 

they used to sort the animal body part cards. Encourage groups to discuss their thinking as they sort.  

After groups finish sorting, direct students’ attention to the class chart again.  

► How did your group sort the plant body part cards?  

 We put the flowers together. 

 The pictures of leaves went together in their own group. 
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As students share, arrange the class set of plant body part cards into categories on the class chart. Work 

with students to label each category based on the body parts shown on the cards (fruits, roots, leaves, 

flowers, stems).  

Sample class plant and animal body part chart:  

  

► How are the body parts in each category similar? How are they different? 

 In both root pictures, the roots look like strings, but some of the roots look big and the other 

roots look small.  

 The flowers are both purple, but they are not the same shape.  

 Both the fruits look sort of round, but the purple ones look bumpy and the red ones look smooth.  

Use student responses to explain that, like animals, many plants have the same body parts, but their body 

parts may not look exactly alike.  

Describe Similarities and Differences between Body Parts  

(6 minutes) 

Revisit the Phenomenon Question How are pond plants similar to and different from pond animals?, and 

ask students to use their new learning about plant and animal body parts to discuss the following 

questions.  

► How are plants and animals similar?  

Teacher Note 

Although students will likely be familiar with 
a tree trunk, they may not know how to sort 
the tree trunk card. Support their discussion 
by confirming that a trunk is considered the 
stem of a tree.  
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 Plants and animals are both living things. 

 Plants have body parts that are similar to each other and animals have body parts that are 

similar to each other.  

► How are plants and animals different?  

 Plants and animals have different body parts.  

 I think they are different because animals have body parts like noses and feet, but plants do not. 

Plants have body parts like leaves and flowers.  

Summarize the pattern students identify: Plants and animals are similar because they are both living 

things with body parts, but plants and animals are different because they have different kinds of body 

parts.  

Explain to students that to keep track of their understanding of plants and animals, the class will begin an 

anchor chart to capture learning throughout the module. Refer to the previous class discussion and distill 

the key learning that plants and animal have body parts. Record this learning on a sentence strip and 

place the sentence strip on the anchor chart.  

Sample anchor chart: 

Survival 

Body Parts 
• Plants and animals have body parts. 

Land  8 minutes  
Ask students to work with a partner to discuss at least one new question they have about the pond plants 

and pond animals they observed in this lesson or the previous one.  Then have students share their 

questions with the class. Record at least one question from each pair on a sticky note, and tell students 

they will now use their questions to create a driving question board. Post the sticky notes on a sheet of 

Teacher Note 

For more information on how to develop the 
anchor chart, see the Anchor Visuals section 
of the Implementation Guide (3E). 

Differentiation 

Students likely need support to formulate 
questions. Statements that express wonder 
are also acceptable for this task. If 
necessary, draw on student responses 
during group discussions to help guide 
student thinking.  

For students who may need scaffolds to 
formulate questions or statements that 
express wonder, consider providing a short 
list of sentence frames. 

Check for Understanding 

Students use patterns to observe and 
describe that all plants and animals have 
body parts but their body parts are different. 
Look for evidence that students have 
identified patterns of similarities and 
differences among plants and animals. 

If students need additional support, consider 
working with small groups to look at a 
photograph of a familiar animal such as a cat 
or dog. Ask students to circle and label the 
different body parts of the animal. Then 
show a photograph of a common, local plant 
and work with students to circle and label 
the body parts of the plant. After students 
successfully identify the body parts of the 
plant and animal, ask them to describe how 
the body parts of the plant and animal are 
different. 
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chart paper, and explain that students will return to this driving question board as they try to answer their 

questions and ask new ones.  

Review student questions and summarize the theme of many of these questions to develop the Essential 

Question: How do pond plants and pond animals survive in their environment?  Write this 

question across the top of the driving question board.  

Keep the driving question board posted in a prominent place where it is easy to update and revisit 

throughout the module. Consider leaving space to post sample student work along the way.  

 

Sample driving question board:  

Essential Question: How do pond plants and pond animals survive in their environment? 

Unanswered Questions 

 Can a moose swim?  

 Why do some fish have teeth? 

 Why do some animals have fins and some have feet?  

 Why do turtles have a shell? 

 Why does a caddisfly larva cover itself with pebbles and sand? 

 How does a heron know where a fish is underwater? 

Teacher Note 

The driving question board will be developed throughout the module, and questions will eventually be 
divided into three columns, with unanswered questions in a separate area. At this point in the module, 
group all sticky notes in the Unanswered Questions area below the Essential Question. At the end of each 
concept, create a new column in the space below the Essential Question. Each column serves as a space 
to post student questions related to the learning in each concept. Questions that are not associated with 
the learning in a concept can remain posted in an Unanswered Questions area of the driving question 
board. 

By the end of the module, many student questions will be posted in the relevant column, while some will 
still be considered unanswered questions. Students address these remaining questions in the End-of-
Module lessons to show that, in science, unanswered questions can inspire more learning. 

To develop the driving question board with greater ease, consider writing the Essential Question, 
Unanswered Questions header, and Concept Focus Questions on sentence strips and affix them to the 
driving question board with repositionable tape. 

English Language Development 

Students will encounter the term survive 
throughout the module. Tell students that 
survive means to stay alive. Sharing the 
Spanish cognate sobrevivir may also be 
helpful. Consider asking students questions 
such as these (4A):  

• What do plants need to survive?  

• What do humans need to survive?  
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Related Phenomena 

 Plants have leaves, but animals do not. 

 Animals have eyes, but plants do not. 

Optional Homework 

Students create a field guide entry for their favorite plant or animal by drawing a picture of the plant or 

animal, labeling its body parts, and titling the entry. Consider collecting student work and compiling 

entries into a class field guide.  
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Lesson 3 
Objective: Begin a class model to show how plants and animals survive in a pond environment.  

Launch  5 minutes  
Display the leaf drawing by Henry David Thoreau (Lesson 3 Resource) and instruct students to look closely 

at the details in the drawing.  

  

► What do you notice and wonder about the drawing? 

 I notice that the drawing is of a leaf.  

 I notice that one side of the leaf looks smaller than the other side.  

 I wonder where the leaf came from.  

Tell students that a famous author, Henry David Thoreau, drew this picture of a leaf to record his close 

observations and learning about another pond—Walden Pond.  Tell students that just as Thoreau 

Agenda 

Launch (5 minutes) 

Learn (25 minutes) 

 Develop Initial Models (13 minutes) 

 Develop Anchor Model (12 minutes)  

Land (5 minutes) 

Teacher Note 

Walden Pond is in Massachusetts. Consider 
showing students the location of Walden 
Pond on a map of the United States.  
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recorded his observations and learning about Walden Pond, recording what they have learned so far 

about pond plants and pond animals may help them answer the questions on the driving question board. 

Learn  25 minutes  

Develop Initial Models (13 minutes) 

Tell students that scientists often use models to help them record and explain their thinking. Explain that 

when scientists draw models, the drawings are not based on artistic skill. Clarify that drawn models 

should, however, include details and labels so others can understand what the drawing shows.  Ask 

students to think about what they have learned so far about the plants and animals that live in a pond 

environment and how they might show that learning by drawing their own models.  

Then ask students to draw a model in their Science Logbooks (Lesson 3 Activity Guide) that shows what 

they have learned so far about at least one pond plant or pond animal. Remind students to show their 

knowledge about their chosen plant or animal by including details and labels.  

English Language Development 

Students will encounter the term label 
throughout the module. English learners 
may benefit from a demonstration of its 
meaning. Consider sketching an object  
(e.g., car, house) and labeling its parts (4C). 

Teacher Note 

Explain that there are many kinds of models 
and that people can use models as tools to 
help them figure out and explain how 
objects and events work. 

Teacher Note 

If students need additional support to 
choose a plant or animal, have them review 
the plants and animals in Over and Under 
the Pond or the plant and animal 
photographs they saw in Lesson 2 (Lesson 2 
Resource A). 
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Develop Anchor Model (12 minutes) 

Explain that the class will work together to create an anchor model to show what they learn throughout 

the module about pond plants and pond animals and where these plants and animals live. Tell students 

that they will create this model together to show their thinking, and they will start by showing what they 

have learned so far.  

Explain that the first step in creating an anchor model is to determine which details to include. Tell 

students to use their initial models to help them decide what to include. Ask for volunteers to share their 

ideas with the class. 

  

Check for Understanding 

This task is a pre-assessment. Use students’ models to gauge their prior and developing knowledge of 
plant and animal body parts. In addition, assess students’ understanding of how they can use models to 
represent patterns in the natural world. 

Evidence Next Steps 

Students develop mode of a pond plant or pond 
animal to show that all organisms have external 
parts. 

Students do not need to fully identify or 
accurately represent all body parts of their 
chosen pond plant or pond animal. 

Students draw their selected pond plant or pond 
animal with as much detail and accuracy as 
possible and include labels that identify some of 
the plant or animal body parts. If students choose 
an animal, their models might also depict the 
animal using its body parts (e.g., a moose eating 
water lilies, a bird flying). 

If students have difficulty drawing details or 
labeling their models, consider revisiting a 
photograph or illustration of their chosen pond 
plant or pond animal and suggest drawing and 
labeling the plant or animal part by part. 
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As students share, ask the rest of the class to use nonverbal signals to show whether they agree that a 

suggestion correctly describes a pond environment and the plants and animals that live there. Call on 

students to justify their agreement or disagreement with evidence.  As necessary, ask additional 

questions to help students build on others’ ideas and express their own ideas clearly.  

Sample student responses: 

 I agree that the model needs to include water and land around the water.  

 I agree that we should show that lots of different plants and animals live in a pond environment. 

 I disagree that we should include only fish, because we read about a lot of other animals that live 

at a pond.  

If most students agree with adding a component and can correctly justify its inclusion, draw it on the 

anchor model.  

Anchor models will vary for each class, but they should include 

• a pond (showing above and below the water) and land around the pond, 

• at least two pond animals (one above the water and one below the water) with labeled body 

parts, and 

• at least two pond plants with labeled body parts. 

 

Be sure to include a title and an explanation on the anchor model. 

Teacher Note 

If students begin by suggesting that the anchor model show only the pond plants or pond animals in 
students’ initial models, pause the class and ask students how they can represent the environment that 
those plants and animals live in. Guide students toward the idea that the anchor model must first include 
a pond and the land around the pond. Then the class can build on the model to include some of the pond 
plants and pond animals from the initial models.  

Teacher Note 

If students do not mention representing the areas both above and below the water of the pond, refer to 
the class chart from Lesson 1. Ask students how they think the class should represent animals usually 
found on the land around the pond, such as a moose, alongside animals found in the pond water, such as 
a trout.  

English Language Development 

Students will encounter the term evidence 
throughout the module. Sharing the Spanish 
cognate evidencia may be helpful. Consider 
also providing a student-friendly 
explanation, such as "Evidence is a sign that 
shows something is true" (4A). 
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Sample anchor model:   

 

Many plants and animals live in a pond environment. They have body parts.  

When the initial anchor model is complete, remind students they will continue to add to the anchor 

model throughout the module to guide and represent their learning.  

  

Teacher Note 

The plants and animals shown on the anchor 
model may vary based on student ideas and 
input. As the anchor model develops 
throughout the module, more information 
about pond plants and pond animals will be 
added, so leave plenty of space for 
additional examples and labels (4C).  
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Land  5 minutes  
Return to the Essential Question, How do pond plants and pond animals survive in their environment? 

Remind students that the anchor model represents what students have learned so far about the Essential 

Question. Point out the labeled body parts on the anchor model and ask students to Think–Pair–Share in 

response to the following question.  

► Do you think the body parts of pond plants and pond animals help them survive in a pond 

environment?  

 Yes, because I think fins help the trout swim in the water. 

 I’m not sure because I don’t know how leaves help plants survive in a pond environment.  

Acknowledge all ideas and tell students that in the next lesson, they will continue to explore pond plants 

and pond animals and their body parts.  

Teacher Note 

Think–Pair–Share is a collaborative 
conversation routine in which students 
respond to a question or prompt by 
discussing their ideas with a peer before 
sharing their response with the class (3E). 
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Lessons 4–6 

Animal Body Parts 

Prepare 
In this lesson set, students explore the Phenomenon Question How do pond animals use their body parts 

to survive? In Lesson 4, students use models, observe photographs, and view videos to describe the ways 

animals use their body parts to perform different functions. In Lesson 5, students narrow their focus as 

they describe animals’ protective body parts and determine the relationship between the properties of a 

body part and the body part’s function. In Lesson 6, students apply their new knowledge to explain the 

ways animals’ body parts work together to help the animals survive. 

Student Learning 

Knowledge Statement 

Animals have body parts with different functions. Animals use their body parts in ways that help the 

animals survive. 

Concept 1: Body Parts 

Focus Question 

How do plants and animals use their body parts 

to survive in their environment? 

Phenomenon Question 

How do pond animals use their body parts to 

survive? 
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Objectives 

• Lesson 4: Use models, observe photographs, and view videos to describe the ways animals use 

their body parts. 

• Lesson 5: Observe animal body parts to describe the relationship between the properties of 

animal body parts and their functions. 

• Lesson 6: Explain that animal body parts work together to help the animals survive in a pond 

environment. 

Texas Essential Knowledge and Skills Addressed 

2.4A Collect, record, and compare information using tools, including computers, hand 

lenses, rulers, plastic beakers, magnets, collecting nets, notebooks, and safety goggles 

or chemical splash goggles, as appropriate; timing devices; weather instruments such as 

thermometers, wind vanes, and rain gauges; and materials to support observation of 

habitats of organisms such as terrariums and aquariums. (Introduced) 

2.9A Identify the basic needs of plants and animals. (Introduced) 

2.10A Observe, record, and compare how the physical characteristics and behaviors of 

animals help them meet their basic needs. (Addressed) 

English Language Proficiency Standards Addressed  

1C Use strategic learning techniques such as concept mapping, drawing, memorizing, 

comparing, contrasting, and reviewing to acquire basic and grade-level vocabulary. 

4A Learn relationships between sounds and letters of the English language and decode 

(sound out) words using a combination of skills such as recognizing sound-letter 

relationships and identifying cognates, affixes, roots, and base words. 

5G Narrate, describe, and explain with increasing specificity and detail to fulfill content area 

writing needs as more English is acquired.  
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Materials 

 Lesson 4 Lesson 5 Lesson 6 

Student Science Logbook (Lesson 4 Activity Guide) ●   

Science Logbook (Lesson 5 Activity Guide)  ●  

Porcupine puzzle (1 per group)   ● 

Crayfish Body Parts Knowledge Deck™ card (1)   ● 

Teacher Classroom crayfish tanks (2), related crayfish materials (See Lesson 4 Resource A.) ●   

Quills, Shell, and Scales Station (2 stations per class): 2″ diameter plastic egg (1); 
modeling clay (0.5 lb); color copy of each quills, shell, and scales photograph in Lesson 4 
Resource C (1); station procedure sheet (1); sequin ribbon (1 piece, 12″ length); safety 
goggles (1 per student at station); scissors (1); tape; pointed toothpicks (50) 

● ●  

Hands, Claws, and Beak Station (2 stations per class): color copy of each hands, claws, 
and beak photograph in Lesson 4 Resource C (1); station procedure sheet (1) 

●   

Mouth and Nose Station (2 stations per class): computer or tablet (1), color copy of each 
mouth and nose photograph in Lesson 4 Resource C (1), station procedure sheet (1) 

●   

Painted Turtle Photograph (Lesson 5 Resource)  ●  

Crayfish Body Parts Knowledge Deck poster   ● 

Preparation 10 Days Before: Order crayfish. (See Lesson 4 Resource A.) Note that some states 
require permits or have additional restrictions that may prolong ordering times. 

●   

Prepare crayfish and tanks. (See Lesson 4 Resource A.) Temporarily remove the 
aquarium shelter from each tank before introducing crayfish to students for 
observation. 

●   

Set up animal body part stations. (See Lesson 4 Resource B.) ●   

Cue heron video, minnow video, and porcupine video: http://phdsci.link/1456, 
http://phdsci.link/1457, and http://phdsci.link/1458.  

●   

Cue crayfish video (optional): http://phdsci.link/1507. ●   

http://phdsci.link/1456
http://phdsci.link/1457
http://phdsci.link/1458
http://phdsci.link/1507
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Use materials from the Quills, Shell, and Scales Station to set up the protective animal 
body part stations before Lesson 5. Each model in the Quills, Shell, and Scales Station 
will form one of the protective animal body part stations: Porcupine Quills Station, 
Mussel Shell Station, and Minnow Scales Station. For most class sizes, set up two sets of 
each station.  

 ●  

Prepare porcupine puzzles. (See Lesson 6 Resource.)   ● 
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Lesson 4 
Objective: Use models, observe photographs, and view videos to describe the ways animals use their 

body parts. 

Launch 10 minutes  
Tell students they will watch videos of different animals found in a pond environment: a heron 

(http://phdsci.link/1456), minnows (http://phdsci.link/1457), and a porcupine (http://phdsci.link/1458).  

 Tell students to watch the animals closely, and play the first video. Now tell students they will act out 

what they see the animal do with its body parts, and replay the video. Repeat this process with the 

second and third videos. After each video, ask the following question. 

► Think about what the animal is doing. What body part does the animal use to do that? 

 The heron flies with its wings. 

 Minnows wiggle their bodies and fins to swim. 

 The porcupine walks with its feet. 

After students share observations, summarize responses on a class chart.   

Agenda 

Launch (10 minutes) 

Learn (20 minutes) 

 Prepare to Visit Animal Body Part Stations 

(5 minutes) 

 Visit Animal Body Part Stations  

(15 minutes) 

Land (5 minutes) 

Teacher Note 

When highlighting how the animals use their 
body parts, avoid using the term movement. 
Students describe this function later in the 
Launch.  

Teacher Note 

Later in the lesson, students observe a 
central mud minnow. The minnows in this 
video are a different species.  

Differentiation 

Consider adding drawings to the chart to 
support student understanding (1C). 

Teacher Note 

Except when noted otherwise, plant and 
animal species remain consistent throughout 
the module. For example, the herons 
mentioned throughout the module are great 
blue herons. 

http://phdsci.link/1456
http://phdsci.link/1457
http://phdsci.link/1458
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Sample class chart: 

Body Part 
How does the animal 

use the body part? 

Wings To fly 

Fins To swim 

Feet To walk 

► What is similar about how these pond animals use their body parts?  

 The animals are all going somewhere. 

 They use their body parts to move. 

Use student responses to summarize that herons, minnows, and porcupines have body parts that help 

them move. Add the title Movement to the top of the class chart.  

Reveal the classroom crayfish and explain that crayfish can also live in a pond environment.  Tell 

students they will observe the crayfish throughout the module as they continue to answer the Essential 

Question: How do pond plants and pond animals survive in their environment?  

 

Allow students to briefly approach the crayfish tanks to make initial observations.   

 

Safety Note 

In this module, students observe and study live animals. This activity poses potential hazards. To minimize 
the risk, review these safety measures and look for evidence that students are following them (2.1A): 

• Do not touch the crayfish or reach inside the tanks. 

• Do not move the tanks. 

• Do not tap on the outside of the tanks unless the teacher says to. 

• Be calm and focused while observing the crayfish.  

Teacher Note 

If crayfish are not available for live observation or if the crayfish are not sufficiently active, play the 
crayfish video (http://phdsci.link/1507). 

Teacher Note 

If the crayfish are not yet acclimated to their 
new environment, they may not be easily 
observable. Consider adding a piece of food 
to the tank to encourage the crayfish to 
move about the tanks. 

Teacher Note 

To give students additional context for 
crayfish in a pond environment, remind 
them that Over and Under the Pond 
(Messner and Neal 2017) features crayfish. 
Consider rereading page 29 in Over and 
Under the Pond to give students additional 
ideas about how crayfish use their body 
parts (1C).  

http://phdsci.link/1507
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► How do you think crayfish use their body parts?  

 It looks like one of the crayfish is using its legs to walk. 

 Maybe the crayfish use their tail to swim.  

 I think the crayfish use their claws to catch food.  

After students observe the crayfish, ask them to Think–Pair–Share in response to the following question. 

► What are some other ways animals might use their body parts?  

 I think animals use their mouth to eat food. 

 I’ve seen my cat use its claws when it is mad. 

 I’ve seen birds use their beak to pick up sticks for a nest.  

Present the Phenomenon Question How do pond animals use their body parts to survive?, and explain 

that it may help to look closely at animal body parts to figure out how they help animals survive.  

Learn  20 minutes  

Prepare to Visit Animal Body Part Stations (5 minutes) 

Explain to students that they will visit three stations to help answer the Phenomenon Question. 

 

Teacher Note 

Do not reveal the functions of the body parts represented at each station. At the end of the lesson, 
students use their learning from the stations activity to determine the functions of the body parts. 

A summary of each station appears below. 

• Quills, Shell, and Scales Station: Students interact with models of a shell, quills, and scales to 
determine that animals use these body parts for protection. 

• Hands, Claws, and Beak Station: Students act out what they see in photographs of animals with 
hands, claws, and a beak to determine that animals use these body parts to grasp objects. 

• Mouth and Nose Station: Students observe photographs and view videos of mouths and a nose to 
determine that animals use these body parts to take in food, water, and air. 

Teacher Note 

As students share, record their responses on 
sticky notes and post the notes in the 
Related Phenomena section on the bottom 
of the driving question board (5G). 
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Introduce each station to students. Begin by displaying the models and photographs at the Quills, Shell, 

and Scales Station. Hold up the models one at a time alongside the quills, shell, and scale photographs 

(Lesson 4 Resource C).  

► Which body part do you think this model is like?  

 The spikes in the clay are like the pointy parts on the porcupine’s back. 

 I think the model is of the mussel shell. The plastic egg makes me think of a shell.  

 I think this model is like fish scales, because the shiny pieces look like scales. 

Use student responses to confirm that the toothpicks represent the quills of a porcupine, the plastic egg 

represents the shell of a mussel, and the sequins represent the scales of a fish.  Explain that the clay 

represents the soft part of each animal body.  Demonstrate how students should use one finger to 

gently try to touch the clay in each model and notice what happens.   

Next, draw students’ attention to the three body parts featured at the Hands, Claws, and Beak Station: 

the hands of a porcupine, the claws of an osprey, and the beak of a heron. Tell students they should use 

their fingers or hands to act out the way that each animal uses the featured body part. Encourage 

students to use their pencils to represent the object featured in each photograph (i.e., the branch and the 

fish).  

Finally, draw students’ attention to the body parts featured at the Mouth and Nose Station: the nose of a 

porcupine, the mouth of a moose, and the mouth of a turtle Tell students to use their knowledge of their 

own nose and mouth to brainstorm how the pond animals use these body parts as they watch a video of 

each animal.  

 

Safety Note 

The Quills, Shell, and Scales Station poses potential hazards. Explain that the toothpicks are sharp and can 
cause injury. To minimize the risk, review these safety measures and look for evidence that students are 
following them (2.1A): 

• Wear safety goggles at the station. 

• Do not remove the models from the table or desk.  

• Do not touch the tips of the toothpicks or take them out of the clay. 

Teacher Note 

Some students may not be familiar with 
shellfish. Consider displaying photographs of 
the soft part of a mussel’s body. 

Spotlight on Knowledge and Skills 

As students become more familiar with 
models, encourage them to distinguish 
between a model and the actual object, 
process, or event the model represents. 
After students have identified which body 
part each model represents, consider 
prompting them to notice ways in which the 
models are unlike the body parts (1C).  

Teacher Note 

Some sources consider mussels to have two 
separate shells connected by a hinge. Other 
sources consider mussels to have one two-
part shell. For simplicity, this module 
describes mussels as having one shell. 

Teacher Note 

This module features North American 
porcupines throughout, except when an 
activity highlights porcupine quills. In these 
instances, the module features a different 
porcupine species. North American 
porcupine quills lie flat until the porcupine 
feels threatened and are difficult to see 
underneath the porcupine’s soft hair. If 
necessary, acknowledge to students that 
North American porcupines do not look 
exactly the same as other porcupine species, 
but emphasize that they are all porcupines 
(1C). 
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Visit Animal Body Part Stations (15 minutes) 

Divide the class into groups and assign each group to its first station. Tell students that they should write 

in their Science Logbooks (Lesson 4 Activity Guide) to record their observations at each station.   

Allow groups about 5 minutes at each station before asking them to rotate to the next station. As 

students work, circulate to remind them of the directions, encourage them to record detailed 

observations, and support teamwork. 

Sample student responses:  

Quills, Shell, and Scales Station 

Body Part How Animal Uses Body Part 

 
Quills 

To poke animals 

 

 
Shell 

To cover its body 

 

 
Scales 

To cover its body 

 

 

  

Differentiation 

Students who need additional support with 
writing may benefit from using different 
modalities to demonstrate understanding. 
For example, allow students to sketch 
observations in their Science Logbooks, 
partner with a group member to complete 
one activity guide together, or orally dictate 
their observations (5G). 

Teacher Note 

Students may describe the heron as eating. 
While this is not incorrect, guide students to 
think about what else a heron can do with its 
beak (i.e., grasp). Students may also identify 
other acceptable functions of the body parts 
(e.g., the function of the porcupine’s nose is 
to smell) (5G). 
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Hands, Claws, and Beak Station 

Body Part How Animal Uses Body Part 

 
Hands 

To hold sticks 

 

 

Claws 

To grab fish 

 

 
Beak 

To grab fish 

 

 

Mouth and Nose Station 

Body Part How Animal Uses Body Part 

 
Mouth 

To drink water 

 



PhD SCIENCE® TEKS EDITION Survival ► Lesson 4 

© Great Minds PBC 
 11 

 
Nose 

To breathe air 

 

 
Mouth 

To eat food 

 

Land  5 minutes  
Bring the class back together. Remind students that the class chart developed in the Launch section of this 

lesson is named Movement, and challenge them to think of a new name for each station to describe how 

the animals use the body parts at the station. Prompt students with the following questions to help guide 

their thinking.  

► What do all the body parts at this station do?  

► How can we name the station based on what all the body parts do? 

Ask students to discuss ideas for each station name with a partner.  Invite students to share what they 

named each station and to explain their reasoning.  

Sample student responses:  

 I named the station with the quills, shell, and scales Stay Safe because the body parts protect the 

animals. 

 I named the station with the hands, claws, and beak Grabbing because the porcupine and birds 

are all holding something. 

Teacher Note 

Student responses will vary. Listen for 
responses that describe the functions of the 
body parts shown or represented at each 
station. Students revisit the models from 
the Quills, Shell, and Scales Station in the 
next lesson to explore how the properties of 
animal body parts support their functions. 

Check for Understanding 

As students discuss their ideas for station 
names, encourage them to consider how the 
models are similar to each other and how 
the photographs at each station are similar 
to each other. Ask students to look for 
patterns in their observations to justify the 
station names they choose.  
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 I think Eat and Drink is a good name for the Mouth and Nose Station because the moose is 

drinking water and the turtle is going to eat the worm. 

Use student responses to summarize the following:  

• The body parts at the Quills, Shell, and Scales Station help protect animals. 

• The body parts at the Hands, Claws, and Beak Station help animals grasp objects.  

• The body parts at the Mouth and Nose Station help animals take in air, food, and water. 

Remind students of the animal movement videos they watched at the beginning of the lesson. Explain 

that movement, protection, grasping objects, and taking in air, food, and water are each an example of a 

different function, or what a body part does.  

 

Record this new learning on a sentence strip and post the sentence strip on the anchor chart. 

Sample anchor chart: 

Survival 

Body Parts 
• Plants and animals have body parts. 
• The body parts of animals have many different functions.  

English Language Development 

Introduce the term function explicitly. Providing the Spanish cognate función may be helpful. 

English Language Development 

Students will encounter the terms grasp and 
protect or protection throughout the 
module. Demonstrate a grasping action to 
clarify that it means to grab and hold an 
object. Sharing the Spanish cognates for 
protect (proteger) and protection 
(protección) may be helpful (4A). 

Consider revisiting the Quills, Shell, and 
Scales Station to demonstrate the difference 
between protection (e.g., clay covered by a 
model shell) and no protection (an 
uncovered ball of clay). Poke each ball of 
clay and ask students to point at the clay 
that is protected. Students may also benefit 
from listing ways they protect their skin and 
eyes from bright sunlight (e.g., a hat, 
sunglasses, sunscreen, long sleeves) (5G).  
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Lesson 5 
Objective: Observe animal body parts to describe the relationship between the properties of animal body 

parts and their functions. 

Launch  5 minutes  
Display the photograph of a turtle (Lesson 5 Resource). 

 

Allow students to observe the photograph for a few moments, and then ask them to Think–Pair–Share in 

response to the following questions.  

► Which body part do you think protects the turtle?  

 I think the shell protects the turtle. 

Agenda 

Launch (5 minutes) 

Learn (25 minutes) 

 Visit Protective Animal Body Part Stations 

(17 minutes) 

 Describe Protective Animal Body Parts  

(8 minutes) 

Land (5 minutes) 
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► Why do you think that body part is good at protecting the turtle?  

 I think the shell is good at protecting the turtle because it covers most of the turtle’s body.  

 It’s good at protecting the turtle because it is probably hard like the mussel shell.  

Record students’ descriptions of the turtle’s shell on the classroom board. Explain that they identified 

some of the properties of a turtle’s shell, such as what the body part looks like and feels like. Summarize 

that a turtle’s shell has properties that make it good at protecting the turtle.  

Tell students they will revisit the models from the Quills, Shell, and Scales Station, the station with body 

parts used for protection, to further explore the Phenomenon Question How do pond animals use their 

body parts to survive?  

Learn  25 minutes  

Visit Protective Animal Body Part Stations (17 minutes) 

Ask students to Think–Pair–Share in response to the following question.  

► Why are protective body parts important? 

 They’re important because they keep the animal safe. 

 Protective body parts cover an animal’s body so the animal won’t get hurt. 

Confirm that the purpose of protective animal body parts is to keep animals safe. Hold up each model 

from the Quills, Shell, and Scales Station and ask students to share what they discovered about how the 

animals use their body parts. As students share, record their responses on a class chart.  

Teacher Note 

Students discuss the properties of body 
parts by describing how they look and feel.  
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Sample class chart:  

Body Part 
How does the animal 

use the body part? 

Quills To poke animals 

Shell To cover its body 

Scales To cover its body 

Divide the class into groups, and ask students to turn to the charts in their Science Logbooks (Lesson 5 

Activity Guide). Explain that groups will briefly revisit each model at three separate stations, and they will 

closely observe the models again. While at each station, students should write words to describe what the 

body part looks like and what they think it feels like.  

As students work, circulate to support teamwork and encourage detailed observation.   

Sample student response: 

Body Part Looks Like Feels Like 

 
Quills 

Pointy 

Long 

Sharp 

Hard 

 
Shell 

Round Hard 

Differentiation 

Students who need support to describe the 
properties of the body parts may benefit 
from the following prompts: 

• What does it look like? 

• What do you think it feels like? 

• What makes it good at protecting the 
animal? 

Consider providing some students with a 
small bank of descriptive words to choose 
from (e.g., soft, hard, bumpy, smooth, sharp, 
pointy, flat, round, opens and closes) (5G). 
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Scales 

Flat  Hard 

Describe Protective Animal Body Parts (8 minutes)  

After each group visits all three stations, bring the class back together.  Tell students to refer to the 

responses in their Science Logbooks (Lesson 5 Activity Guide) as they answer the following questions. 

► Why are quills, a shell, and scales good for protection? 

 The quills, scales, and shell are all hard. 

 The scales and shell cover the animal’s body. 

 The quills are pointy, sharp, and long, so it’s hard to get close to the animal’s body without 

getting poked.  

As students describe the properties of the body parts, record responses on the class chart.  

Sample class chart:  

Body Part 
How does the animal 

use the body part? 
What does the body part 

look like and feel like? 

Quills To poke animals Sharp, pointy, hard, long 

Shell To cover its body Hard, round 

Scales To cover its body Hard, flat 

Point out that each station has a model of a protective body part that is hard. 

► Why do you think quills, a shell, and scales are all hard? 

 I think they’re all hard so they don’t break easily. 

 A shell has to be hard so it can protect something soft, like skin. 

Content Area Connection: English 

Highlight for students that they gathered 
information from more than one station or 
source to describe protective body parts. 
Consider asking the following questions: 
What did you learn about protective body 
parts when you visited all three stations? 
Would you have learned as much about 
protective body parts if you had visited just 
one station? 
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Highlight student responses that describe the relationship between the properties of protective body 

parts and their functions. Summarize that the properties of the body parts help make the parts good at 

protecting the animals.  

Land  5 minutes  
Tell students to place a pencil on their desk. Ask them to pick up and hold the pencil with one hand. Then 

tell them to place the pencil back on their desk. 

Next, prompt students to again pick up and hold the pencil with one hand, but this time tell them not to 

bend any part of their hand, including their fingers. 

► Was it easier to pick up the pencil the first or the second time? Why? 

 It was easier to pick up the pencil the first time because I could bend my fingers. 

► What makes your hand good at picking up objects like pencils? 

 My fingers can bend, which lets me pick up objects. 

 I can move my fingers to hold objects in them. 

Check for Understanding 

Students use models to describe the relationship between the properties of protective animal body parts 
and their functions. 

Evidence Next Steps 

Students use models to describe the properties of 
protective body parts (e.g., hard, sharp, pointy) 
and to describe the relationship between the 
properties of protective body parts and how 
animals use the body parts to protect themselves 
and survive. 

If students struggle to connect the properties of a 
body part with the body part’s function, ask 
questions such as these: What might hurt an 
animal that has a soft body in a pond 
environment? How do sharp quills help a 
porcupine stay safe? 

 

Teacher Note 

To promote student understanding, this 
module uses good for or good at instead of 
related to when describing the relationship 
between structure and function. 



PhD SCIENCE® TEKS EDITION Survival ► Lesson 5 

© Great Minds PBC 
 18 

Work with students to make the connection that, like the protective body parts students observed at the 

stations, hands have properties that make them good at their function. Summarize that the properties of 

different body parts make the parts good at different functions. 

Optional Homework 

Students observe how pets, neighborhood animals, or family members use their body parts. Students 

identify the function of one body part and describe the properties that make it good at that function. 
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Lesson 6 
Objective: Explain that animal body parts work together to help the animals survive in a pond 

environment. 

Launch 5 minutes  
Divide the class into groups and provide each group with a porcupine puzzle (Lesson 6 Resource). Explain 

to students that each piece of the puzzle highlights a different body part they observed in previous 

lessons. Ask students to arrange the pieces of the puzzle to complete the photograph of the porcupine.  

After a few minutes, point out that students put together all the pieces, or body parts, to make a whole 

porcupine.  

► Why do you think porcupines have so many different body parts? 

 The different body parts help the porcupine in different ways. 

 Because different body parts have different functions. 

Highlight student ideas about how different body parts have different functions. Tell students that in this 

lesson, they will apply what they have learned about the functions of animal body parts to answer the 

Phenomenon Question How do pond animals use their body parts to survive? 

Agenda 

Launch (5 minutes) 

Learn (20 minutes) 

 Observe Porcupine Body Parts  

(10 minutes) 

 Observe Crayfish Body Parts  

(10 minutes) 

Land (10 minutes) 
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Learn  20 minutes  

Observe Porcupine Body Parts (10 minutes) 

Tell the groups to look at the porcupine puzzle pieces and to think about how each body part helps the 

porcupine survive. Then ask students to label the back of each puzzle piece with the name and function of 

the body part. Encourage students to use what they have learned in previous lessons about body parts to 

help them label the porcupine pieces. 

Sample student responses: 

 Quills to protect 

 Feet to move 

 Hands to hold things 

 Mouth to eat food 

 Nose to breathe air 

Ask groups to share how they labeled the puzzle pieces. Then ask students to think about how the body 

parts and their functions help a porcupine survive.  

► How does a porcupine use its body parts to survive in a pond environment? 

 A porcupine needs food and water to stay alive, so it needs a mouth. 

 The quills keep the porcupine safe, which means it stays alive longer. 

 Animals need air. A porcupine uses its nose to take in air. 

Highlight student responses that mention the basic needs of animals: food, air, and water.  Record these 

basic needs on a class chart. 

Sample class chart:  

Animal Need 

Food 

Air 

Water 

Teacher Note 

Students may wonder whether aquatic 
animals need to take in air to survive. All 
animals require oxygen, but many aquatic 
animals do not need to breathe air because 
they are able to take in dissolved oxygen 
from water.  
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Refer to the class chart and ask students to share which body parts a porcupine uses to get food. 

Sample student response: 

 The mouth helps the porcupine get food. 

Add a column to the class chart for body parts and record student responses. Highlight responses that 

relate to a porcupine using its mouth to take in food. 

► Which other body parts do you think a porcupine uses to get food? 

 A porcupine picks up food with its hands. 

 A porcupine uses its feet to walk toward food. 

Add students’ ideas to the class chart, and summarize that a porcupine uses several of its body parts to 

meet its need for food. Then ask students which body parts they think a porcupine uses to meet its needs 

for air and water. As students share, update the class chart. 

Sample class chart: 

Animal Need Body Parts 

Food Mouth, feet, hands 

Air Mouth, nose 

Water Mouth, feet 

► Do you think a porcupine could survive without a mouth or a nose? Why or why not?  

  No, a porcupine wouldn’t be able to get food or water without a mouth, and it wouldn’t be able 

to get air without a mouth or a nose. 

  No, because I don’t think it would be able to meet all its needs. 

Use student responses to confirm that an animal’s body is made up of many parts and that these parts 

work together to keep the animal alive. Remind students of the porcupine puzzle they assembled at the 

beginning of the lesson and point out that quills cover most of a porcupine’s body. 

► Do you think quills help a porcupine survive? Why or why not? 

  Yes, because quills protect a porcupine from animals that would eat it. 

  Yes, quills keep a porcupine safe. 

Teacher Note 

Some students may reason that a porcupine 
without a nose could obtain air by breathing 
through its mouth. However, porcupines are 
obligate nasal breathers, which means they 
breathe primarily through their nose. Explain 
that a porcupine is not able to breathe easily 
through its mouth, so it could not rely on 
mouth-breathing for a long time. 
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Guide students to realize that while porcupine quills do not help a porcupine meet its needs for food, 

water, and air, they help a porcupine survive because they keep the porcupine safe in its environment. 

Observe Crayfish Body Parts (10 minutes) 

Draw students’ attention to the classroom crayfish and display the photograph on the front of the 

Crayfish Body Parts Knowledge Deck poster.    Instruct students to think silently about the 

following question. 

► How do you think a crayfish uses its body parts to survive in a pond environment? 

Invite a few students to share what they observe about the photograph on the front of the Knowledge 

Deck poster. 

Sample student responses: 

 The crayfish looks like it has a shell for protection.  

 The crayfish has legs and a tail. It probably uses those body parts to move. 

Display the back of the Knowledge Deck poster and read the text aloud.  Then distribute a 

Knowledge Deck card to each student. Ask students to look at the photograph on the back of the card and 

to work with a partner to label each crayfish body part and function. 

Invite a few students to share with the class how they labeled the crayfish.  

Sample student responses: 

 Tail to swim 

 Shell to protect 

 Pincers to catch food 

Summarize that a crayfish uses many different body parts to survive in a pond environment. 

Teacher Note 

Consider gathering students around the 
classroom crayfish to observe the crayfish 
body parts. Carefully remove the aquarium 
shelter from each tank to ensure a clear 
view.  

Check for Understanding 

In this lesson, ensure that students 
understand that animals are made up of a 
system of body parts that work together to 
enable the animals’ survival.  

Differentiation 

Some students may benefit from additional 
support with reading comprehension. 
Consider pausing during the read aloud to 
clarify unfamiliar words or ideas, and then 
reread the text without interruption (1C).  

English Language Development 

Students will encounter the term pincer 
throughout the module. Point out the 
crayfish’s pincers in the photograph on the 
Knowledge Deck poster. English learners 
may benefit from the opportunity to act out 
the motion of pincers with their own hands. 
Sharing the Spanish cognate pinza may also 
be helpful. For additional support, consider 
displaying photographs of other animals 
with pincers, such as crabs, lobsters, and 
scorpions (4A). 

Teacher Note 

For more information on how to use 
Knowledge Deck posters and cards, see the 
Implementation Guide. 
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Land  10 minutes  

Ask students to use what they have learned in this lesson to answer the Phenomenon Question How do 

pond animals use their body parts to survive? 

Sample student responses: 

 Pond animals have many different body parts with different functions. The animals use their 

body parts to get what they need. 

 Animals have body parts that work together to help them get food, air, and water. 

Use student responses to summarize new learning, and record the new learning on a sentence strip. Post 

the sentence strip on the anchor chart. 

Sample anchor chart: 

Survival 

Body Parts 
• Plants and animals have body parts. 
• The body parts of animals have many different functions. 
• Animals use their body parts in ways that help the animals survive.  

Read aloud each sentence on the anchor chart. Then display the anchor model. Ask students what they 

could add to the anchor model to reflect their new learning about how pond animals survive in their 

environment. Update the anchor model based on students’ suggestions. 
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Sample anchor model:  

 

Many plants and animals live in a pond environment. They have body parts. Pond 

animals use their body parts in ways that help the animals survive. 
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Lessons 7–8 

Plant Body Parts 

Prepare 
In Lessons 7 and 8, students build on their understanding of animal body parts as they explore the 

functions of plant body parts. Students begin by observing healthy and unhealthy plants, which leads 

them to wonder how plant body parts help plants survive. They then investigate a plant model to develop 

the understanding that roots absorb water, stems transport water, and leaves capture light. Students 

distill their learning to realize that plant body parts work together to help plants survive. In Lesson 8, 

students describe an acorn shell, tree bark, and prickles to explain that the properties of these body parts 

are related to their protective functions.  

Student Learning 

Knowledge Statement 

Plants have body parts with different functions. These body parts help plants survive.  

  

Concept 1: Body Parts 

Focus Question 

How do plants and animals use their body parts 

to survive in their environment? 

Phenomenon Question 

How do pond plants use their body parts to 

survive? 
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Objectives 

• Lesson 7: Use a model to observe roots, stems, and leaves and identify their functions. 

• Lesson 8: Observe plant body parts to describe the relationship between the properties of plant 

body parts and their functions.  

Texas Essential Knowledge and Skills Addressed 

2.4A Collect, record, and compare information using tools, including computers, hand 

lenses, rulers, plastic beakers, magnets, collecting nets, notebooks, and safety goggles 

or chemical splash goggles, as appropriate; timing devices; weather instruments such as 

thermometers, wind vanes, and rain gauges; and materials to support observation of 

habitats of organisms such as terrariums and aquariums. (Addressed) 

2.9A Identify the basic needs of plants and animals. (Addressed) 

2.10B Observe, record, and compare how the physical characteristics of plants help them 

meet their basic needs such as stems carry water throughout the plant. (Introduced) 

English Language Proficiency Standards Addressed 

2E Use visual, contextual, and linguistic support to enhance and confirm understanding of 

increasingly complex and elaborated spoken language. 

3B Expand and internalize initial English vocabulary by learning and using high-frequency 

English words necessary for identifying and describing people, places, and objects, by 

retelling simple stories and basic information represented or supported by pictures, and 

by learning and using routine language needed for classroom communication. 
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Materials 

  

 Lesson 7 Lesson 8 

Student Plant model activity (1 set per group): 3.5 oz clear plastic cup with blue water prepared by teacher 
(1), 3.5 oz clear plastic cup with gravel or soil prepared by teacher (1), empty 3.5 oz clear plastic cup 
(1), flashlight (1), plant model prepared by teacher (1), disposable pipette (dropper) (1) 

●  

Science Logbook (Lesson 8 Activity Guide)  ● 

Teacher Cup A (healthy radish plants) and Cup B (unhealthy radish plants): 9 oz cups (2), gravel (1 cup), two-

headed grow lamp (1), marker (1), disposable plate (1), potting soil (1 
1

8
 cup), radish seeds (10 to 12), 

scissors (1), sticky notes (2), access to water 

●  

Plant models: 1 cm diameter clear straws (2), 1 oz blue food coloring, 3.5 oz clear plastic cups (12),  

9 oz cup (1), gravel or potting soil (
3

4
 cups), absorbent white paper towels (6 sheets), copy of plant 

model template in Lesson 7 Resource C (1), metric ruler (1), scissors (1), water (8 oz) 

●  

Cattail Plants Photograph (Lesson 7 Resource D) ●  

Plant Body Part Photographs (Lesson 8 Resource A)  ● 

Acorn Demonstration Instructions (Lesson 8 Resource B)  ● 

Acorn demonstration: acorn with seed (1), nutcracker or pliers (1)  ● 

Acorn Shell Station (2 stations per class): acorns (2), plastic handheld magnifiers (2)  ● 

Tree Bark Station (2 stations per class): plastic handheld magnifiers (2), wood pieces with bark (2)  ● 

Prickles Station (2 stations per class): 8 oz clear plastic jars with lids (2), protective gloves (1, optional), 
plastic handheld magnifiers (2), marker (1), prickly stems (2), scissors (1), sticky notes (2), tape 

 ● 

Animal Body Part Photographs (Lesson 8 Resource D)  ● 
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Preparation 8 Days Before: Prepare radish plants in Cup A and Cup B. (See Lesson 7 Resource A.) ●  

1 Day Before: Cut plant roots in Cup B. (See Lesson 7 Resource A.) ●  

Prepare plant models. (See Lesson 7 Resource B.) ●  

Cue moose eating water lilies video: http://phdsci.link/1455.  ● 

Set up protective plant body part stations. (See Lesson 8 Resource C.)  ● 

http://phdsci.link/1455
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Lesson 7 
Objective: Use a model to observe roots, stems, and leaves and identify their functions. 

Launch  6 minutes  
Display the radish plants in Cup A (healthy plants) to the class. Explain that radish plants do not usually 

grow in a pond environment, but they can still help students learn more about pond plants because most 

plants have similar kinds of body parts.  Then display the radish plants in Cup A alongside the radish 

plants in Cup B (unhealthy plants), and ask students to make observations.  

► How do the plants in Cup A look different from the plants in Cup B?  

 The plants in Cup A look fine. The plants in Cup B look like they’re sick. 

 The plants in Cup B are falling over.  

► What do you wonder about these plants? 

 I wonder what happened to the plants in Cup B. 

 Did the plants in Cup B get water? 

► What might have caused the plants in Cup B to look sick? 

 Maybe someone forgot to water them. 

 Maybe they didn’t get enough sunlight.  

Use student responses to review that plants need light and water to survive. Suggest that students 

observe the body parts of the plants to look for clues about why the plants in Cup B do not look healthy. 

Agenda 

Launch (6 minutes) 

Learn (24 minutes) 

 Observe Plant Body Parts (4 minutes) 

 Model Leaf Function (6 minutes) 

 Model Root and Stem Functions  

(14 minutes) 

Land (5 minutes) 

Teacher Note 

Refer to the plants objectively (e.g., the 
plants in Cup A, the plants in Cup B) to 
empower students to make their own 
observations about the health of each plant. 

English Language Development 

Students will encounter the term grow 
throughout the module. English learners 
may benefit from acting out the meaning of 
grow or watching videos of plants growing 
(2E). 
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► Which body parts do the plants in both cups have? 

 Both cups have plants with leaves and a stem. 

 I think all the plants have roots in the soil. 

Identify the leaves and stems of the plants in each cup. Then gently remove a single plant from Cup A so 

students can see its roots. Next, gently remove a single plant from Cup B.  

► What do you notice? 

 The plant from Cup A has roots, but the plant from Cup B does not. 

Confirm that the plants in Cup B are missing roots. Highlight that the body parts of the plants in Cup A and 

Cup B are the same except for the roots, and emphasize that the roots are the only different body part. 

Revisit the understanding that animals use their body parts in many different ways to survive, and have 

students Think–Pair–Share in response to the following question: 

► Do you think plants also use their body parts to help them survive? Why or why not? 

 Maybe. I know plants have body parts like leaves. But I don’t know what they do. 

 Yes. The plants with no roots in Cup B look too sick to live, so I think plants need roots to survive. 

Tell students that in this lesson they will investigate the functions of plant body parts to find out why the 

plants in Cup B do not look healthy.  

Learn  24 minutes  

Observe Plant Body Parts (4 minutes) 

Display the healthy plants in Cup A. Review the name of each plant body part (leaves, stem, roots) and 

write the name of each body part in a separate column to create a class chart. Label the chart Plant Body 

Part Functions. As students respond to the following prompts, record student responses in the relevant 

column.   

Remind students that plants need to take in light and water to survive.   

Teacher Note 

Discard the plants removed from the cups 
before continuing the lesson. During the rest 
of the lesson, refer to the remaining plants 
in each cup. 

Teacher Note 

This lesson set uses the phrase take in to 
describe plants capturing light and absorbing 
water to meet their needs (3B).  

Teacher Note 

The radish plants are fragile at this stage of 
growth. Remove the plants carefully to 
prevent the stems from breaking.  

When displaying the plant from Cup A, 
gently brush off as much soil from the roots 
as possible so they are visible to students. 

Differentiation 

Consider adding drawings to the chart to 
support student understanding (2E). 

Teacher Note 

The goal of this lesson is for students to 
identify these main functions of plant body 
parts: absorbing water (roots), transporting 
water (stems), and capturing light (leaves). 
Secondarily, leaves take in small amounts of 
water from rain, and stems take in small 
amounts of light. If students mention these 
secondary functions, validate their 
responses, and then guide their focus back 
to the main function of each plant part (3B). 
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► Which plant body part do you think takes in light? Why do you think so? 

 Sometimes I see the Sun shining on a plant’s leaves and stem. Maybe they take in light. 

 The roots are under the ground, so I don’t think they can get light. 

Then explain to the class that watering a plant wets the soil, and the water settles into the soil. 

► Which body part do you think takes in water from the soil? Why do you think so?  

 The roots are in the soil, so maybe they take in water. 

 Sometimes I see some water on leaves after it rains. Maybe they can take in water.  

Sample class chart:  

Leaves Stem Roots 

Take in light? 

Take in water? 

Takes in light? Take in water? 

Model Leaf Function (6 minutes) 

Display the healthy plants in Cup A and tell students they will use a model of one of these plants to find 

out the functions of different plant body parts. Hold up one plant model, and work with students to 

determine that the twisted portion inside the straw represents a stem, the flat pieces on top represent 

leaves, and the twisted pieces on the bottom represent roots.    

Tell students they will first use the plant model to find out which body part takes in light.  

Divide the class into groups. Provide each group with an empty cup, a cup with soil or gravel, a plant 

model, and a flashlight. Then explain to students how to place the plant model into the cup and add soil 

or gravel to the cup to anchor the plant. (See Lesson 7 Resource B.) Provide about 1 minute for groups to 

set up their models.  

Then tell students they will use the flashlight to shine light on the plant model, and explain the procedure. 

(See Lesson 7 Resource B.) Emphasize that students should pay close attention to which plant body parts 

have light shining on them and which parts do not.  Demonstrate this activity by holding a flashlight 

directly above a plant model without turning it on. Then instruct groups to follow the procedure with their 

own plant model and flashlight. 

Spotlight on Knowledge and Skills 

In this lesson, students use models to 
demonstrate how plant body parts, 
especially roots and stems, work together to 
meet a plant’s needs. Models are never 
exact copies of the phenomenon they 
represent. Guide students to compare the 
parts of the plant model with the parts of 
one of the radish plants in Cup A.  

Extension 

Another function of roots is to provide 
stability to the plant. The roots act as 
anchors to help the plant stand upright. 
Students do not explore this function of 
roots in this lesson, but some classes may 
wish to discuss this function. Consider 
completing the following demonstration to 
help students visualize this function.  

Place a model plant into an empty 3.5 oz cup 
and slowly add the premeasured soil or 
gravel to cover the roots. Clarify that the soil 
or gravel represents the ground in the 
model. Ask students to describe the plant’s 
position in the cup. Then trim off the roots 
of a model plant and complete the 
demonstration again. Again, ask students to 
describe the plant’s position in the cup. 
Students should notice that the model plant 
with roots stands upright and the model 
plant without roots cannot stand upright 
(3B).  

Differentiation 

Some students may struggle with the 
abstract nature of this prompt. Guide them 
to notice which plant part seems to “touch” 
or “catch” the most light (2E). 
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After groups make observations, focus their attention to the class chart  

► Which plant body part do you think takes in light? Why do you think that?  

 I think the leaves take in light because they are at the top of the plant. In our model, they had a 

lot of light on them. 

 I think the leaves take in light because they were the part that got the most light in our model. 

The stem was mostly in the shade and the roots were in the soil. 

Confirm that the leaves of a plant take in light to help the plant survive. Update the class chart to reflect 

that the main function of leaves is to take in light. 

Sample class chart:  

Leaves Stem Roots 

Take in light 

Take in water? 

Takes in light? Take in water? 

Model Root and Stem Functions (14 minutes) 

Point out the need for students to continue exploring their models to find out the functions of stems and 

roots. Remind students that they noticed that leaves take in light for the plant but they are not yet sure 

which plant body part takes in water. 

Explain that to find out which plant body part takes in water, students will use water that has been 

colored blue to make it easier to observe. Explain the procedure to students. (See Lesson 7 Resource B.) 

Then distribute a cup with blue water and a disposable pipette (dropper) to each group, and use a group’s 

cup with blue water to demonstrate how to pick up and release the water with the dropper. Clarify that 

this action represents rainwater settling into the soil. Tell students that they should not touch the leaves 

of the plant model with the dropper. Also instruct them not to touch the plant model after they add the 

water. Then instruct groups to transfer their blue water to their plant models. 

Teacher Note 

Consider turning off overhead lights to make the function of leaves easier for students to observe.  
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After students transfer the water, have them closely observe and discuss the changes that occur. The 

majority of each plant model should turn blue after about 3 to 5 minutes.   

Bring students back together as a class and have them Think–Pair–Share in response to the following 

questions. 

► What happened to the water you added to the cup? 

 The water went into the plant model and kept going up to the leaves at the top. 

 The water went up the stem of our plant model. 

► Which plant body parts seemed to take in the water? How do you know? 

 I think all the parts took in water because they all turned blue. 

 The roots, the stem, and the leaves took in water because they all are wet now. 

Confirm that water traveled through all three plant body parts, and then hold up one of the plant models. 

Remind students that they are trying to determine which plant body part takes in water from the soil.  

► Which body part do you think takes in water from the soil?  

 The water probably went into the roots first because they are in the soil. 

Confirm that the main function of roots is to take in water from the soil, and update the class chart.  

► What happened after the roots took in water? 

 The water kept going up the stem and into the leaves.  

 The whole plant turned blue.  

► Why might a plant need water to travel through its body?  

 Maybe the whole plant needs water, not just the roots.  

► What do you think a stem does for a plant? 

 A stem moves the water up from the roots to the leaves. 

 The stem is where water goes from the ground to the leaves. 

Update the class chart to reflect that the stem moves water from the roots to the leaves of a plant.  

Teacher Note 

To help students understand the need for 
water transport through a stem, help them 
make connections to their own experiences. 
Ask a question such as this: When you drink, 
does the water stay in your mouth, or do 
you need to swallow it? Clarify that all parts 
of a plant or animal’s body need water. 

Teacher Note 

Students may notice that the leaves of the 
plant models droop after they absorb water. 
This drooping is a limitation of using paper 
towels for the model. Clarify that the leaves 
of real plants do not droop. 

Differentiation 

If students need more guidance to 
understand that roots take in water, 
consider carefully removing one of the plant 
models from its cup and displaying the blue 
model roots. 
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Sample class chart:  

Leaves Stem Roots 

Take in light 

Take in water? 

Takes in light? 

Moves water from roots to the leaves 

Take in water 

Land  5 minutes  

Display the unhealthy plants in Cup B. Reveal that the roots of the plants in Cup B were removed with 

scissors.  

► What happened to the plants when the roots were removed? 

 I think the missing roots hurt the plants because they couldn’t take in water from the soil 

anymore. 

 The plants weren’t getting water from the soil, and plants need water to survive. 

Build on student responses to confirm that the plants could not take in enough water without their roots. 

Then ask students to think about the functions of the stem and leaves.  

► Do you think a radish plant could survive without leaves or a stem? Why or why not? 

 No. Without leaves, a plant probably couldn’t get enough light.  

 I don’t think a radish plant could survive without a stem because the stem moves water. Other 

parts of the plant need water too, not just the roots.  

Display the healthy plants in Cup A and have students think about how the parts of a plant work together 

to help it survive.  

► How do leaves, a stem, and roots work together to help a plant survive? 

 The roots get water from the soil, and then the stem moves the water up to the leaves. The parts 

work together so the whole plant gets water. 

 Its leaves take in the light a plant needs. 
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Use student responses to summarize that the roots, stem, and leaves work together to help a plant 

survive. Then introduce the Phenomenon Question How do pond plants use their body parts to survive?, 

and display the photograph of the cattail plants (Lesson 7 Resource D). Remind students that they 

observed this photograph on the class plant and animal chart in Lesson 2. 

 

  

Check for Understanding 

Students observe how plant parts work together to help a plant survive. 

Evidence Next Steps 

Students describe how plant parts work together 
to help a plant survive including that roots take in 
water from soil, a stem moves water up from a 
plant’s roots to its leaves, and leaves take in light. 

If students do not accurately describe how plant 
parts work together to help the plant survive, 
prompt student thinking with questions such as 
the following: What parts of the plant did you see 
in the model? What does each part do? How 
does that help the plant survive?   
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► Do you think pond plant body parts have the same functions as radish plant body parts? Why or 

why not? 

 Yes, because the cattails also have leaves, a stem, and roots. I think they have the same 

functions.  

 I think pond plant body parts are like radish plant body parts because we learned that most 

plants have leaves, roots, and a stem.  

Draw attention to student responses that describe radish plants and pond plants as having parts with the 

same functions. Confirm that, in most plants, the function of roots is to take in water, the function of a 

stem is to move water from roots to leaves, and the function of leaves is to take in light. 
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Lesson 8 
Objective: Observe plant body parts to describe the relationship between the properties of plant body 

parts and their functions. 

Launch  6 minutes  

Display the plant body part photographs (Lesson 8 Resource A), and point out the acorn shells, the tree 

bark, and the prickles.   Explain that in addition to roots, a stem, and leaves, some pond plants have 

other body parts such as these.  

             

► What do you wonder about these plant body parts?  

 I wonder if prickles are sharp. 

 Why do some plants have these parts? 

 Why do trees have bark? 

 Why don’t radish plants have these body parts? 

Agenda 

Launch (6 minutes) 

Learn (20 minutes) 

 Visit Protective Plant Body Part Stations  

(12 minutes) 

 Explain Plant Body Part Functions  

(8 minutes) 

Land (9 minutes) 

Teacher Note 

Record students’ questions on individual 
sticky notes and add them to the driving 
question board. 

Teacher Note 

Clarify for students that the smaller images 
show what the acorn shell, tree bark, and 
prickles look like up close. Explain that these 
photographs are not from the same plant in 
the larger photographs but that they 
represent the acorn shells, tree bark, and 
prickles found on those plants.  

Also clarify that the smaller bark image 
shows the inside of the tree surrounded by 
bark. If students need further clarification, it 
may help to display a photograph of a tree 
stump (2E). 

Teacher Note 

Avoid referring to prickles as thorns. Prickles 
and thorns have similar properties, but 
prickles are on a plant’s stem, whereas 
thorns are modified stems that grow in place 
of branches.  
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Highlight student questions about the function of each plant body part.  

Then point out the close-up image of an acorn seed and shell in the first photograph. Present an acorn 

and tell students that acorns are nuts that grow on certain trees and that each acorn contains the seed of 

a tree.  

Follow the acorn demonstration instructions (Lesson 8 Resource B) to remove the shell of the acorn. 

Display the parts of the acorn so they are easily visible to students.  

► Why do you think some plants have shells around their seeds? 

 Maybe the shell keeps the seed safe.  

 Maybe the shell keeps the seed warm and dry. 

Next, point out the close-up image of tree bark in the second photograph. Present a piece of wood with 

bark and tell students that bark is a covering that surrounds the stem, or trunk, of a tree.  

► Why do you think some plants have bark around the stem? 

 Maybe the bark protects the tree. 

 I’m not sure. Maybe it’s like skin for the tree. 

Finally, point out the close-up image of prickles in the third photograph. Present a jar containing a prickly 

stem and tell students that prickles grow on the stem of certain plants.  

► Why do you think some plants have prickles? 

 Maybe the prickles keep the plant safe. 

 I think some plants have prickles so people don’t touch them.  

Highlight that students have different ideas about the functions of these plant body parts. Suggest that 

the class take a closer look at the body parts as students continue to answer the Phenomenon Question 

How do pond plants use their body parts to survive?  

Teacher Note 

The provided acorns are artificial, but they 
do have a seed inside the shell. If possible, 
consider sourcing real acorns from a nearby 
location to support student learning.  
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Learn  20 minutes  

Visit Protective Plant Body Part Stations (12 minutes) 

Divide the class into groups and tell students they will visit three stations. 

 

 

Tell students that at each station, they will use handheld magnifiers to closely observe a plant body part. 

 Ask students to turn to the charts in their Science Logbooks (Lesson 8 Activity Guide), and tell students 

that while they are at each station, they should write words to describe what the body part looks like and 

what they think it feels like. As students work, circulate to support teamwork and encourage accurate 

observation.  

  

Teacher Note 

A summary of each station appears below. 

• Acorn Shell Station: Students observe an acorn shell and describe its properties. 

• Tree Bark Station: Students observe wood with bark and describe its properties. 

• Prickles Station: Students observe a prickly stem and describe its properties. 

Safety Note 

The stations pose potential hazards. To minimize the risk, review these safety measures and look for 
evidence that students are following them (2.1A): 

• Do not open the jars containing prickly stems at any time. 

• Do not remove the shells from the acorns. 

When students complete the activity guide, encourage them to use their observations to determine what 
the prickles might feel like. 

Differentiation 

Consider sharing a list of descriptive words 
that English learners and striving writers can 
refer to. Descriptive words could include 
hard, sharp, pointy, thick, thin, rough, and 
bumpy (3B).  

Teacher Note 

If necessary, explicitly introduce the 
handheld magnifiers to students. 
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Sample student response:  

Body Part Looks Like Feels Like 

Shell 

Round Hard 

Smooth 

 

 

 

Bark 

Bumpy Hard 

Rough 

 

 
Prickles 

Pointy Hard 

Sharp 

After students visit all three stations, bring the class back together. Ask students to pair with a student 

from a different group to compare their recorded responses. Invite a few students to share their 

descriptions of each body part.  

Sample student responses: 

 An acorn shell is hard, round, and smooth. 

 Bark is hard, rough, and bumpy. 

 Prickles are hard, sharp, and pointy. 

Explain to students that they will use these descriptions of the plant body parts to find out the function of 

each part.  

  

Teacher Note 

If necessary, remind students that the 
cupule, or “cap,” of an acorn is not part of 
the shell. Students should focus on 
describing the shell. 

Content Area Connection: Mathematics 

Consider using students’ descriptions to 
relate the properties of plant body parts 
(e.g., round, pointy) to geometric shapes 
they know. Support their use of defining 
descriptions of a body part (e.g., hard, 
pointy) and discuss nondefining descriptions 
(e.g., color). 
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Explain Plant Body Part Functions (8 minutes) 

Display the animal body part photographs (Lesson 8 Resource D) and remind students that they observed 

these body parts in Lesson 5. Hold up an acorn and remind students that they described the shell as hard. 

Have students Think–Pair–Share in response to the following question.  

► Which of these animal body parts is hard like an acorn shell? 

 A mussel shell is hard. 

 Fish scales feel hard. 

Highlight student responses that describe similar properties between animal body parts and the acorn 

shell. Have students return to their groups and discuss the following questions. If necessary, encourage 

students to refer to the list of properties they recorded for protective animal body parts in their Science 

Logbooks (Lesson 5 Activity Guide). 

► Which animal body part reminds you of tree bark?  

► Which animal body part reminds you of prickles?  

Invite groups to share their ideas with the class.  

Sample student responses: 

 Because bark is hard and covers the outside of a stem, it reminds us of scales on a fish body.  

 Prickles are sharp and pointy, just like porcupine quills.  

Use student responses to summarize that these plant body parts have some of the same properties as the 

mussel shell, fish scales, and porcupine quills. 

► How do you think an acorn shell, tree bark, and prickles help plants? What makes you think so?  

 I think an acorn shell protects the seed inside because the shell is hard like a mussel shell. 

 I think bark protects a tree’s stem because the bark is made of little hard pieces like fish scales. 

 I think prickles keep animals away from plants because they are sharp like porcupine quills. 

Use student responses to confirm that like protective animal body parts, some plant body parts have 

properties that help make the parts good at protecting the plants.  

Check for Understanding 

Look for evidence that students connect 
their understanding of the properties and 
functions of protective animal body parts to 
their new learning about protective plant 
body parts. Students should be able to 
describe similarities between protective 
plant and protective animal body parts to 
explain that plants have parts, like animals 
do, that protect the plants and help them 
survive (3B).  



PhD SCIENCE® TEKS EDITION Survival ► Lesson 8 

© Great Minds PBC 
 18 

Land  9 minutes  

Have students Think–Pair–Share in response to the following question.  

► Why do you think plants need protection? 

 Maybe animals try to climb on plants, and that causes them to break. 

 I think animals try to eat plants.  

Highlight student responses that describe plants being damaged or eaten by animals. Tell students they 

will watch a video of a pond plant that does not have any protective body parts. Play the video of moose 

eating water lilies in a pond (http://phdsci.link/1455). 

► Do you think the water lilies would be able to survive if the moose ate all their leaves? Why or why 

not? 

 No, because the water lilies need their leaves to take in light. 

Confirm that the water lily plants probably would not survive without leaves to take in light. Then display 

the plant body part photographs (Lesson 8 Resource A).  

► What do you think would happen if a moose tried to eat a plant that has bark or prickles? 

 I think the moose wouldn’t be able to bite the plant as easily if it had bark around it. 

 I think the moose wouldn’t want to eat the plant with prickles. They would be sharp! 

Summarize that body parts such as tree bark and prickles help plants survive by protecting the plants from 

being eaten or damaged. Explain that plants have body parts that work together to help the plants 

survive, such as leaves that take in light and protective body parts that keep the plants from getting eaten 

or damaged.  

Draw students’ attention to the anchor chart and review each sentence strip. Point out the last two 

sentence strip updates and ask students whether their learning about animals also applies to plants.  

Update the anchor chart by adding plants and to the last two sentence strips.  

Teacher Note 

Students who need additional support to 
connect their learning about animals to their 
learning about plants may benefit from the 
following questions to guide their thinking.  

• Do the body parts of plants also have 
different functions? How do you know? 

• Do plants use their body parts in ways 
that help them survive? How do you 
know? 

http://phdsci.link/1455
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Sample anchor chart: 

Survival 

Body Parts 
• Plants and animals have body parts. 
• The body parts of plants and animals have many different functions. 
• Plants and animals use their body parts in ways that help the plants and 

animals survive. 

Ask students to use the updated anchor chart to reflect on their new knowledge about plant body parts.  

► How can we use this new learning to add to the anchor model?  

 I think we can add that the leaves of the water lily take in light. 

 I think we need to add a protective body part, like tree bark.  

  

Teacher Note 

Some students may suggest adding a radish 
plant to the anchor model. Remind students 
that the radish plants enabled students to 
study plant body parts in the classroom, but 
radish plants are not usually found in a pond 
environment. 
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Sample anchor model:  

 

Many plants and animals live in a pond environment. They have body parts. Pond plants 

and pond animals use their body parts in ways that help the plants and animals survive.  

Optional Homework 

Around their home, students look for protective plant body parts and explain the functions of these body 

parts to a family member or friend.  
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Lesson 9 

Body Parts 

Prepare 
In Lesson 9, students complete a Conceptual Checkpoint, in which they apply their Concept 1 learning to 

an animal they have not yet studied. Students begin by revisiting the driving question board to reflect on 

their questions and review their learning. Next, students view photographs and a video of eastern 

yellowjackets, and they work as a class to identify some of the functions of a yellowjacket’s body parts. In 

the Conceptual Checkpoint, students view a photograph of a yellowjacket’s stinger, select a model to 

represent a stinger, and then use the model to determine the function of a stinger and find out how a 

stinger’s properties help a yellowjacket survive. Finally, students respond to the Concept 1 Focus 

Question.  

Student Learning 

Knowledge Statement 

Animals use their body parts in ways that help the animals survive. Animal body parts have properties 

that relate to their functions. 

Concept 1: Body Parts 

Focus Question 

How do plants and animals use their body parts 

to survive in their environment? 

Phenomenon Question 

How does a yellowjacket use its body parts to 

survive? 
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Objective 

• Lesson 9: Describe how a yellowjacket uses its body parts to help it survive. 

Texas Essential Knowledge and Skills Addressed 

2.4A Collect, record, and compare information using tools, including computers, hand 

lenses, rulers, plastic beakers, magnets, collecting nets, notebooks, and safety goggles 

or chemical splash goggles, as appropriate; timing devices; weather instruments such as 

thermometers, wind vanes, and rain gauges; and materials to support observation of 

habitats of organisms such as terrariums and aquariums. (Addressed) 

2.10A Observe, record, and compare how the physical characteristics and behaviors of 

animals help them meet their basic needs. (Mastered) 

English Language Proficiency Standards Addressed 

1H Develop and expand repertoire of learning strategies such as reasoning inductively or 

deductively, looking for patterns in language, and analyzing sayings and expressions 

commensurate with grade-level learning expectations. 

3E Share information in cooperative learning interactions. 
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Materials 

 Lesson 9 

Student Stinger modeling materials: craft stick (1), crayon (1), wedge eraser (1), unsharpened pencil (1), safety goggles (1), 
sticky note arrow or index card arrow (1), pointed toothpick (1) 

● 

Conceptual Checkpoint (Lesson 9 Resource D) ● 

Teacher Yellowjacket Photographs (Lesson 9 Resource A) ● 

Yellowjacket Body Parts Illustration (Lesson 9 Resource B) ● 

Female Yellowjacket Photographs (Lesson 9 Resource C) ● 

Preparation Prepare a set of stinger modeling materials for each student. If not using sticky note arrows, cut out arrow shapes 
from index cards. 

● 

Prepare to distribute a copy of Lesson 9 Resource D to each student. ● 

Cue yellowjacket video: http://phdsci.link/1459. ● 

 

http://phdsci.link/1459


PhD SCIENCE® TEKS EDITION Survival ► Lesson 9 

© Great Minds PBC 
 4 

Lesson 9 
Objective: Describe how a yellowjacket uses its body parts to help it survive. 

Launch  5 minutes  

 

Display the driving question board and read aloud the question on each sticky note. Have students use a 

nonverbal signal to show whether they can now answer each question, and sort the questions into two 

columns on the driving question board. If students signal that they can answer the question, place the 

sticky note with that question in the first column. If students cannot answer the question, move the sticky 

note to the second column. Continue this process until all questions have been sorted.  

Then tell students they will apply their learning to a new animal.  

Teacher Note 

In this lesson, students discuss the function of a yellowjacket’s stinger. Be aware of students’ social and 
emotional needs, as students may fear insects and insect stings. If necessary, reassure students that they 
are safe. 

Agenda 

Launch (5 minutes) 

Learn (25 minutes) 

 Prepare for Conceptual Checkpoint  

(5 minutes) 

 Conceptual Checkpoint (15 minutes) 

 Debrief Conceptual Checkpoint (5 minutes) 

Land (5 minutes) 

Teacher Note 

Leave space in the first column, above 
student questions, to post the Concept 1 
Focus Question later in the lesson. For a 
sample driving question board, see the Land 
of the lesson. 
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Learn  25 minutes  

Prepare for Conceptual Checkpoint (5 minutes) 

Display the yellowjacket photographs (Lesson 9 Resource A). 

       

Tell students that the photographs are of a yellowjacket. Ask students to use a nonverbal signal to 

indicate whether they have seen a yellowjacket before.  Have students discuss the following question 

with a partner.  

► What do you know about yellowjackets?  

 I know yellowjackets are small and they can fly. 

 Some yellowjackets live by my house. I know they can sting people. 

Tell students they will use what they have learned about plant and animal body parts to answer the 

Phenomenon Question How does a yellowjacket use its body parts to survive? 

Play the yellowjacket video (http://phdsci.link/1459) and display the illustration of a yellowjacket with 

unlabeled functions (Lesson 9 Resource B). Work with students to identify and label the function of each 

body part.  

Teacher Note 

Students may say that yellowjackets bite 
instead of sting. Yellowjackets often bite 
other insects that they have caught as prey. 
Yellowjackets can also bite humans, but they 
are more likely to sting.  

Teacher Note 

Yellowjackets are in the wasp family 
Vespidae, which includes hornets. If 
necessary, explain that wasps are different 
from bees. For more information, see this US 
Environmental Protection Agency web page: 
http://phdsci.link/1519. 

http://phdsci.link/1459
http://phdsci.link/1519
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Sample class labels: 

 

Conceptual Checkpoint (15 minutes) 

Tell students that female yellowjackets have another body part that can help them survive. Display the 

photographs of a yellowjacket with a stinger (Lesson 9 Resource C), which include a close-up of the 

stinger. Point out the stinger to students, but do not reveal the name of the body part.  

       

► What does this body part look like? What do you think it feels like? 

 It looks like a needle. 

 It looks skinny and small. 

 I think it would feel sharp. 
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Tell students that the body part is called a stinger. Confirm that a stinger is thin with a sharp point. Explain 

that students will use a model to learn more about stingers and how a stinger’s function helps a 

yellowjacket survive. Remind students that body parts can have many different functions. 

► What are some ways a body part can help an animal survive?  

 It can protect an animal. 

 The mouth can take in food. 

 Body parts like hands and claws can grasp things. 

Distribute a set of stinger modeling materials and a copy of the Conceptual Checkpoint (Lesson 9 Resource 

D) to each student. Ask students to observe each object. Explain that the eraser represents the skin of 

another animal and the other objects represent possible stingers. Tell students that they will place the 

eraser on a flat surface and try to press each of the other objects into the eraser one at a time. Review 

safety expectations for handling the objects. 

 

Tell students to keep the following questions in mind during this activity:   

► Which object is the best model of a stinger?  

► What is the function of a stinger? 

Ask students to look at the chart in the Conceptual Checkpoint (Lesson 9 Resource D), and explain that 

students should draw or write what they observe for each object. Point out that the eraser has been 

drawn for them. 

Give students time to test each object and record observations. Then pose the following question to 

students, and ask them to respond independently by circling the correct picture in the Conceptual 

Checkpoint (Lesson 9 Resource D).  

Safety Note 

This activity poses potential hazards. To minimize the risk, review these safety measures and look for 
evidence that students are following them (2.1A): 

• Wear safety goggles during the activity. 

• Keep the eraser on a flat surface during the activity.  

• Do not touch the tips of the toothpicks. 

Teacher Note 

As students work, circulate and remind them 
of these questions. If students have difficulty 
deciding which object seems most like a 
stinger, ask them to think about how each 
object looks and how well it punctures the 
eraser (1H). 

Teacher Note 

In this activity, the toothpick works best to 
puncture the eraser.  

Students may approach this task in different 
ways, and some may choose the toothpick 
immediately. Encourage students who finish 
quickly to consider why the other objects do 
not work as well to model the stinger. 
Prompt them to justify their choices by 
having them identify the properties of each 
object (1H). 
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► Which object is the best model of a stinger? 

 

Next, pose the following question to students and ask them to respond independently by circling the 

correct phrase (“To grasp,” “To take in food,” or “To protect”) in the Conceptual Checkpoint (Lesson 9 

Resource D). 

► What is the function of a stinger? 

To grasp To take in food To protect 

Finally, pose the following question to students and ask them to write a response independently in the 

sentence frame in the Conceptual Checkpoint (Lesson 9 Resource D).  

► How does a stinger help a yellowjacket survive?   

 A stinger helps a yellowjacket survive because the stinger can poke an animal. The animal will be 

scared away and won’t hurt the yellowjacket. 

 A stinger helps a yellowjacket survive because it protects the yellowjacket from being eaten. A 

stinger can poke an animal like the toothpick did.  

 A stinger helps a yellowjacket survive because it can poke an animal. Then the yellowjacket 

won’t die. 

Differentiation 

If students struggle with the writing 
demands of this task, consider scribing their 
responses or conducting one-on-one 
interviews. 

Teacher Note 

Encourage students to refer to the 
properties of the stinger in their responses 
(1H). 

Content Area Connection: English 

Encourage students to ensure that their 
responses both tell what a stinger does and 
explain how a stinger helps the yellowjacket 
survive. Consider modeling a response by 
writing the following on the board: A stinger 
pokes an animal. Then work with students to 
strengthen the response by adding details to 
explain how this function helps the 
yellowjacket survive. 
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Check for Understanding 

This Conceptual Checkpoint assesses student understanding of the Concept 1 Focus Question: How do 
plants and animals use their body parts to survive in their environment? 

Evidence Next Steps 

Students select the appropriate object 
(toothpick) to model a stinger. 

If students are unsure which object to select, 
remind them of a stinger’s properties, and then 
ask students to describe each object. Prompt 
them to select the object that is most like a 
stinger.  

Students identify that the function of a stinger is 
to protect. 

If students are unsure which function to select, 
prompt them to revisit the animal models from 
Lessons 4 and 5. Ask students to return to their 
Science Logbooks to review the functions of 
animal body parts (Lesson 4 Activity Guide) and 
the properties of protective animal body parts 
(Lesson 5 Activity Guide). Then ask students to 
think about which of those properties and 
functions apply to the stinger of a yellowjacket. 

Students refer to the properties of a stinger to 
provide reasoning for how a stinger can help a 
yellowjacket survive. 

If students need help explaining how a stinger 
can help a yellowjacket survive, consider asking 
questions such as these: What did you learn 
about the toothpick when you pressed it into the 
eraser? How would that help the yellowjacket 
protect itself? Why would a yellowjacket need to 
protect itself? 
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Debrief Conceptual Checkpoint (5 minutes) 

After students finish the Conceptual Checkpoint, bring the class back together. Draw students’ attention 

to the labeled illustration of a yellowjacket (Lesson 9 Resource B). Add a stinger to the illustration, and 

work with the class to label the stinger and its function.  

Sample class labels:  

 

Remind students that a yellowjacket has many different body parts. Revisit the Phenomenon Question 

How does a yellowjacket use its body parts to survive? Ask students to imagine the following scenario.  

► A yellowjacket lands on a pond plant. A raccoon walks by and tries to eat the plant the 

yellowjacket is standing on.  

Instruct students to Think–Pair–Share in response to the following question.  

► How do you think the yellowjacket in this scenario may use its body parts to survive? 

 I think the yellowjacket will poke the raccoon with its stinger. 

 The yellowjacket might use its wings to fly away. 

 Maybe the yellowjacket will use its legs to walk away or to jump off the plant.  

Use student responses to summarize that the yellowjacket may use its body parts in many different ways 

to survive. 

Teacher Note 

As students share, consider asking other 
students to use nonverbal signals to indicate 
agreement or disagreement with ideas. Ask 
students to use sentence frames such as 
these to support their signal (3E). 

• I agree because           . 

• I disagree because           . 
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Land  5 minutes  
Return to the driving question board.  

► What do you notice about our questions in the first column? 

 They are all about body parts. 

 We asked questions about plants and animals.  

Use student responses to introduce students to the Concept 1 Focus Question: How do plants and 

animals use their body parts to survive in their environment? Write the Focus Question at the top of the 

left column. 

Sample driving question board:  

Essential Question: How do pond plants and pond animals survive in their environment? 

How do plants and animals use their body 

parts to survive in their environment? 

 Why do some animals have fins and some have 
feet? 

 Why do turtles have a shell? 

 Are prickles sharp? 

 Why do trees have bark? 

Unanswered Questions 

 Can a moose swim? 

 Why do some fish have teeth? 

 Why does a caddisfly larva cover itself with 
pebbles and sand? 

 How does a heron know where a fish is 
underwater? 

Related Phenomena 

 Plants have leaves, but animals do not. 

 Animals have eyes, but plants do not. 

 Cats use their claws when they are mad.  

Remind students that they have learned about many different plants and animals that use their body 

parts to survive in a pond environment. Allow students time to look back at their Science Logbook pages 

from the past few lessons. Then use a Mix and Mingle routine to ask students to respond to the following 

question.  

Teacher Note 

Mix and Mingle is a collaborative 
conversation routine in which students share 
ideas about a topic or question while moving 
around the classroom. After a question or 
topic is posed, students circulate before 
pairing up with a peer to discuss. After a few 
moments, students are given a signal to 
move around again before stopping to pair 
up with a different partner to discuss the 
same or a new topic or question. This 
routine provides students time to think as 
well as an opportunity to share their ideas 
with peers (3E). 
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► So far, what have we learned about how pond plants and pond animals use their body parts to 

survive?  

 Porcupines can protect themselves with quills. Some plants have prickles that can poke for 

protection too. 

 A heron can hold things in its beak. 

 Animals also use their mouth to get food and water. 

 Animals move in different ways. Flying animals have wings. Swimming animals sometimes have 

fins. 

 Crayfish have a tail and legs so they can swim and walk. 

 Acorns and mussels both have a shell for protection, but their shells don’t look the same. 

 Some plants and animals have protective parts that cover most of their bodies, like tree bark or 

fish scales. 

 Plants take in light with their leaves. 

 Plants have roots to take in water. 

 A plant needs a stem to move water from the roots to the leaves. 

 Plants and animals need to use many different body parts to survive. 
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Lesson 10 

Mimicry 

Prepare 
In Lesson 10, students learn about two engineers whose designs mimic the ways plants and animals use 

their body parts. Students analyze the structure of a burdock burr and record their observations about 

three different human-made fasteners to consider how the properties of plant and animal body parts can 

inform engineered solutions. This lesson prepares students to solve a problem in an upcoming 

Engineering Challenge. 

Student Learning 

Knowledge Statement 

Humans can solve some problems by mimicking how plants and animals use their body parts. 

Objective 

• Lesson 10: Examine two human-made products that mimic how plants and animals use their 

body parts. 

Application of Concepts 

Task 

Preparation for Engineering Challenge 

Phenomenon Question 

How can observing body parts help people solve 

problems? 
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Texas Essential Knowledge and Skills Addressed 

2.2D Record and organize data using pictures, numbers, and words. (Introduced) 

2.4A Collect, record, and compare information using tools, including computers, hand 

lenses, rulers, plastic beakers, magnets, collecting nets, notebooks, and safety goggles 

or chemical splash goggles, as appropriate; timing devices; weather instruments such as 

thermometers, wind vanes, and rain gauges; and materials to support observation of 

habitats of organisms such as terrariums and aquariums. (Addressed) 

2.10A Observe, record, and compare how the physical characteristics and behaviors of 

animals help them meet their basic needs. (Mastered) 

2.10B Observe, record, and compare how the physical characteristics of plants help them 

meet their basic needs such as stems carry water throughout the plant. (Addressed) 

English Language Proficiency Standards Addressed  

1C Use strategic learning techniques such as concept mapping, drawing, memorizing, 

comparing, contrasting, and reviewing to acquire basic and grade-level vocabulary. 
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Materials 

 Lesson 10 

Student Science Logbook (Lesson 10 Activity Guide)  ● 

Plastic handheld magnifier (1 per student pair) ● 

Dog with Burr Photograph (Lesson 10 Resource C) (1 per group) ● 

Burr Photograph (Lesson 10 Resource D) (1 per group) ● 

Fastener activity: brad (1 per group), hook and loop fastener (1 per group), safety goggles (1), screw (1 per group) ● 

Teacher Da Vinci Drawing (Lesson 10 Resource A) ● 

Red Kite Photograph (Lesson 10 Resource B) ● 

Dog with Burr Photograph (Lesson 10 Resource C) ● 

Burr Photograph (Lesson 10 Resource D) ● 

Preparation Prepare to distribute a color copy of Lesson 10 Resource C to each group. ● 

Prepare to distribute a color copy of Lesson 10 Resource D to each group. ● 

Prepare a piece of hook and loop fastener for each group. Press both sides of the fastener together and then pull 
them apart. Repeat this several times so the hooks become more visible. Then cut the hook and loop fastener into 
3 cm pieces. 

● 
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Lesson 10 
Objective: Examine two human-made products that mimic how plants and animals use their body parts.  

Launch  7 minutes  
Display the da Vinci drawing (Lesson 10 Resource A).  

 

► What do you notice about this picture? 

 It looks like a drawing of a wing.  

 It looks old, and it has writing on it. 

► What do you wonder about this picture? 

 Is it supposed to be a real wing? 

Agenda 

Launch (7 minutes) 

Learn (23 minutes) 

 Observe a Plant Body Part (7 minutes) 

 Describe Different Fasteners (16 minutes) 

Land (5 minutes) 

Teacher Note 

The image of da Vinci’s flying machine 
represents only part of his original sketch. 
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Display the photograph of the red kite (Lesson 10 Resource B) next to da Vinci’s drawing. Tell students 

that the bird in the photograph is called a red kite.  

       

► How is the drawing like the photograph of the red kite? How is it different? 

 I think the drawing looks like it has one of the red kite’s wings. 

 They are different because one picture is a drawing and the other picture is a photograph of a 

real bird. 

Reveal to students that the drawing is by a famous artist and engineer named Leonardo da Vinci, who 

lived more than 500 years ago. Ask students to share what they know about engineers.  

Sample student responses:  

 Engineers help solve problems. 

 Engineers make inventions that help people. 

Build on student responses to confirm that engineers are people who use their science knowledge and 

creativity to solve problems and help people. Then explain that the word inspire means to give an idea, 

and tell students that engineers are often inspired by the world around them.  

Bring students’ attention back to da Vinci’s drawing. Explain that da Vinci wanted to create a machine that 

humans could use to fly and that this drawing shows one part of da Vinci’s flying machine. Tell students 

that a red kite inspired da Vinci’s drawing. 

► Which body part of a red kite do you think inspired da Vinci?  

 I think the bird’s wings inspired him. 

Spotlight on Knowledge and Skills 

Help students reflect on the relationship 
between human-made products and the 
natural world by listing examples of human-
made objects, such as desks, pencils, and 
paper, and natural objects, such as trees. 

Although the two categories are distinct, 
every human-made product is designed by 
applying some knowledge of the natural 
world. 

Teacher Note 

Students may be familiar with engineers and 
engineering problems. However, even 
without prior experience, students can still 
be successful in this lesson and in the 
Engineering Challenge. 
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Confirm that a red kite’s wings inspired da Vinci.  

► Why do you think a red kite’s wings inspired da Vinci to draw his flying machine?  

 A red kite uses its wings to fly, and he wanted to make a machine that could fly. 

Explain to students that da Vinci closely studied a red kite’s wings. He observed what they looked like and 

what they felt like to understand how to copy their function for his flying machine. Then tell students that 

da Vinci’s machine never worked, but his drawings and research may have been used many years later to 

help other engineers create machines that could fly.  

Tell students that in this lesson they will learn about another engineer who was inspired by body parts as 

they explore the Phenomenon Question How can observing body parts help people solve problems? 

Learn  23 minutes  

Observe a Plant Body Part (7 minutes) 

Divide the class into groups. Distribute a copy of the dog with burr photograph (Lesson 10 Resource C) to 

each group, and distribute a handheld magnifier to each student pair. 

 

Ask students to use their handheld magnifiers to observe the photograph closely. After a few minutes, 

have students share what they observe. 

Teacher Note 

If students struggle to make the connection 
between a red kite’s wing function and the 
flying machine, remind students of the 
heron video they viewed in the Lesson 4 
Launch. Ask them about the function of a 
heron’s wings, and point out that a red kite 
uses its wings to fly too. 
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Sample student responses: 

 There is a dog and a person’s hand in the picture. 

 The person is picking something out of the dog’s fur. 

 Something is stuck to the dog. 

Display the burr photograph (Lesson 10 Resource D). Explain that a burr contains the seed of a burdock 

plant, so it is similar to an acorn shell that surrounds the seed of an oak tree. 

 

Have students return to the photograph of the dog with the burr, and confirm that the person in the 

photograph is removing a burr from the dog’s fur. Then tell students the following information about an 

engineer named George de Mestral. 

► About 80 years ago, a man named George de Mestral was hiking with his dog. He noticed that 

when his dog passed some plants, burrs stuck to the dog’s fur. De Mestral looked closely at the 

burrs to find out why they stuck to the dog’s fur. Let’s take a closer look and see what he may have 

observed. 

Distribute a copy of the burr photograph (Lesson 10 Resource D) to each group. Allow students in each 

group to use their handheld magnifiers to observe the photograph closely and describe to each other 

what the burrs look like and what they think the burrs feel like.  Invite students from a few groups to 

share their descriptions with the class. 

► How did you describe the burrs? 

 I notice the ends have little hooks on them. 

 Some of the ends are straight, but others are kind of bent. 

Content Area Connection: English 

Guide students to distinguish shades of 
meaning among similar verbs by asking them 
to think about what it means to observe and 
what it means to look. Explain that when 
students observe something during these 
lessons, they take time to examine the 
object carefully and notice the details. 
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Highlight student responses that focus on the curved or hook shapes on the burrs. Reveal that these 

hooks help a burr hold onto the fur of an animal. Remind students that a burr contains the seed of a 

burdock plant. Further explain that when an animal moves around, a burr can stay attached to the 

animal’s fur, and the burr may eventually fall to the ground and grow into a new burdock plant. Explain 

that the properties of a burr help it perform the function of holding onto materials such as fur.  

Tell students that de Mestral wondered if he could copy the properties and function of a burr to help 

humans hold objects together. 

Describe Different Fasteners (16 minutes)  

Display a brad, a hook and loop fastener, and a screw. Explain that each object is a fastener, or something 

that can hold other objects together. 

Explain that only one of these fasteners was created by de Mestral and was inspired by a burr’s hooks. 

Then distribute a brad, the hooked side of a hook and loop and fastener, and a screw to each group.  

 

Ask students to use their handheld magnifiers to look closely at each fastener. Then instruct students to 

draw each fastener in their Science Logbooks (Lesson 10 Activity Guide) and label some of the properties 

of each fastener.   

  

Safety Note 

This activity poses potential hazards. To minimize the risk, review these safety measures and look for 
evidence that students are following them (2.1A): 

• Wear safety goggles during the activity. 

• Do not remove the fasteners from the table or desk.  

• Do not touch the tips of the brad or screw. 

Teacher Note 

In this lesson, students receive a brief 
explanation of how the properties of a burr 
relate to its function.  

Teacher Note 

To help students manage their time while 
they draw, remind them that scientists 
create drawings to record close observations 
and that artistic skill does not matter. 
Encourage students to recall the way they 
drew their models in Lesson 3 (1C). 

Teacher Note 

To ensure that students fill out the chart 
correctly, read each row aloud while holding 
up the corresponding fastener. Circulate to 
provide support as students work with their 
groups. 
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Sample student response: 

Fastener Looks Like and Feels Like 

Brad 

 
 

Hook 
fastener 

 

 

Screw 

 
 

After students complete their drawing, instruct them to circle the fastener they think de Mestral created. 

Then lead the class in a Vote–Discuss–Revote routine.  After students discuss their vote with a partner 

and they revote, have students revisit their drawings and make changes or additions if needed. Confirm 

that de Mestral created the hook and loop fastener. 

Teacher Note 

In the Vote–Discuss–Revote instructional 
routine, students receive a question and 
three to six possible answers. Students first 
vote individually and anonymously on a 
sticky note. Votes are collected and 
recorded publicly. Students then discuss 
their answer with a partner before voting 
again. The process can be repeated after 
students investigate concepts further. This 
formative assessment tool can also track 
students’ thinking across lessons. 
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Allow students to figure out how a hook and loop fastener works by distributing the looped side of a hook 

and loop fastener to each group. Have them look closely at how the hooked side and looped side work 

together. Then ask students the following questions. 

  

Check for Understanding 

Students record information about three different fasteners and decide which one was inspired by a burr 
to identify that the structure and function of a burr are most closely related to the structure and function 
of the hook and loop fastener. 

Evidence Next Steps 

Students write and draw relevant structural 
properties of each fastener that could relate to its 
function. 

If students struggle to identify properties of each 
fastener, prompt them to observe closely with 
their handheld magnifiers, and ask questions 
such as these: What does the fastener look like? 
What does it feel like? Highlight properties they 
mention that relate to the fastener’s function. 

Students identify that the shape of the hooks on 
the burr is related to the shape of the hooks on 
the hook and loop fastener. 

If students struggle to compare the fasteners’ 
structures with the structure of a burr, remind 
students of the burr properties they described 
earlier in the lesson. Prompt student thinking 
with questions such as these: What made the 
burr stick to the dog? Which of the fasteners has 
parts that look like the burr? Which of the 
fasteners might feel most like a burr? Were any 
properties the same for a burr and one of the 
fasteners? 
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► Why did burrs inspire George de Mestral to create his hook and loop fastener? 

 He was inspired by the little hooks  

 He observed that burrs stuck to his dog’s fur 

► What is the function of a burr’s hooks? 

 They stick to animals so burdock plants can grow in new places. 

 They stick to something. 

Confirm that de Mestral was inspired by a burr’s ability to stick or hook onto something. Explain that de 

Mestral’s hook and loop fastener became a product that many people use today. 

► In what ways have you seen a hook and loop fastener used? Has it helped you? 

 It’s on my shoes, and it helps me keep my shoes on. I don’t have to tie them. 

 I have it on my mittens. It helps me keep my mittens on. 

Summarize the different ways a hook and loop fastener can help solve problems. Tell students that 

engineers can mimic, or copy, the properties and functions of plant and animal body parts to solve 

problems. 

 

  

English Language Development 

Students will encounter the term mimic throughout the Engineering Challenge. English learners may 
benefit from an opportunity to act out this term. Invite students to use their bodies and voices to mimic 
several animals. 
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Land  5 minutes  
Ask students to Think–Pair–Share in response to the Phenomenon Question How can observing body 

parts help people solve problems? 

Sample student responses: 

 People can get ideas from the properties of plant body parts to solve problems. 

 I think people can observe the body part and what it does. Then they can mimic the function of 

the body part. 

 We can make something that looks and feels like a plant or animal body part to help people. 

Tell students that in the next lessons, they will use what they know about the properties and functions of 

body parts to solve a problem in an Engineering Challenge. 

Optional Homework 

Students look for other examples of human-made objects that seem to mimic the functions of plant and 

animal body parts. Students list or draw these objects and the body parts engineers may have mimicked. 
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Lessons 11–15 

Engineering Challenge 

Prepare 
In the previous lesson, students investigated engineered solutions that mimic how plants and animals use 

their body parts. In Lessons 11 through 15, students use their knowledge of how plants and animals use 

their body parts and consider the properties of body parts that are related to their functions to develop a 

model to represent a protective covering.  

Student Learning 

Knowledge Statement 

Humans can solve some problems by mimicking how pond plants and pond animals use their body parts. 

Objective 

• Lessons 11–15: Apply the engineering design process to create a covering that protects scientists at 

a pond. 

Application of Concepts 

Task 

Engineering Challenge 

Phenomenon Question 

How can we help protect scientists at a pond? 
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Texas Essential Knowledge and Skills Addressed 

2.2A Ask questions about organisms, objects, and events during observations and 

investigations. (Addressed) 

2.2B Plan and conduct descriptive investigations. (Introduced) 

2.2C Collect data from observations using scientific tools. (Introduced) 

2.2D Record and organize data using pictures, numbers and words. (Addressed) 

2.2E Communicate observations and justify explanations using student-generated data from 

simple descriptive investigations. (Introduced) 

2.3A Identify and explain a problem and propose a task and solution for the problem. 

(Introduced) 

2.10A Observe, record, and compare how the physical characteristics and behaviors of animals 

help them meet their basic needs. (Mastered) 

2.10B Observe, record, and compare how the physical characteristics of plants help them meet 

their basic needs such as stems carry water throughout the plant. (Addressed) 

English Language and Proficiency Standards Addressed 

1C Use strategic learning techniques such as concept mapping, drawing, memorizing, 

comparing, contrasting, and reviewing to acquire basic and grade-level vocabulary. 

3G Express opinions, ideas, and feelings ranging from communicating single words and short 

phrases to participating in extended discussions on a variety of social and grade-

appropriate academic topics. 

5F Write using a variety of grade-appropriate sentence lengths, patterns, and connecting 

words to combine phrases, clauses, and sentences in increasingly accurate ways as more 

English is acquired. 
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Materials 

 Lesson 11 Lesson 12 Lesson 13 Lesson 14 Lesson 15 

Student Science Logbook (Lesson 11 Activity Guide A) ●     

Science Logbook (Lesson 11 Activity Guide B) ● ● ● ● ● 

11″ × 17″ or larger paper (1 sheet per group) ●     

Protective Body Part Photographs (Lesson 12 Resource)  
(1 per group) 

 ●    

Engineering Challenge protective covering materials (1 set per 
group): various materials such as aluminum foil, sandwich or 
grocery plastic bags, thin cardboard, cellophane, chenille stems, 
craft foam sheets, craft sticks, cardboard egg cartons, manila 
folders, construction paper, printer paper, paper clips, small 
paper plates, sequins, tissue paper, wax paper  

 ● ● ●  

Engineering Challenge building tools (1 set per group): glue stick 
(at least 1), safety goggles (1 per student), blunt-tip scissors (at 
least 1), tape 

 ● ● ●  

Engineering Challenge practice testing materials (1 set per 
group): plastic fork (1), carbon copy paper (1 sheet), printer 
paper (1 sheet) 

  ●   

Teacher Engineering Challenge Rubric (Lesson 11 Resource A) ● ● ● ● ● 

Engineering Design Process Visual (Lesson 11 Resource B) ● ● ● ● ● 

Scientists at a Pond Photograph (Lesson 11 Resource C) ●     

Plant Body Part Photographs (Lesson 8 Resource A) ●     

Dormant Bramble Plant Photograph (Lesson 11 Resource D) ●     
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Engineering Challenge testing materials: clipboard (1), plastic 
fork (1), carbon copy paper (1 sheet for teacher demonstration in 
Lesson 11; 1 sheet per group for each teacher test in Lessons 13 
and 14), printer paper (1 sheet for teacher demonstration in 
Lesson 11; 1 sheet per group for each teacher test in Lessons 13 
and 14) 

●  ● ●  

Class problem and solution chart from Lesson 11  ● ●   

Class protective body parts chart from Lesson 11  ●    

Hook and loop fastener from Lesson 10 (1)  ●    

Student Testing Station (1 station per class): clipboard (1), 
plastic fork (1), carbon copy paper (at least 1 sheet per group), 
printer paper (at least 1 sheet per group) 

  ● ●  

Preparation Prepare to demonstrate the Engineering Challenge testing 
procedure. Place a sheet of carbon copy paper shiny side down 
on top of a sheet of printer paper. Clip the carbon copy paper 
and printer paper onto the clipboard. During the lesson, use the 
plastic fork to demonstrate the testing procedure. 

●     

Prepare materials for the Engineering Challenge and determine 
how students will retrieve materials. Either line up all materials 
by item on a counter or table for students to access when 
needed or gather each group’s set of materials in a box or bag 
beforehand for ease of distribution and cleanup. 

 ● ● ●  

Prepare to distribute a copy of Lesson 12 Resource to each 
group. 

 ●    

Prepare the Student Testing Station by placing a clipboard, 
plastic fork, sheets of carbon copy paper, and sheets of printer 
paper at a designated table or desk. 

  ● ●  

 

 



PhD SCIENCE® TEKS EDITION Survival ► Lesson 11 

© Great Minds PBC 
 5 

Lesson 11 
Objective: Apply the engineering design process to create a covering that protects scientists at a pond. 

Launch  5 minutes  

 

Remind students that in the previous lesson, they investigated two different engineers, Leonardo da Vinci 

and George de Mestral. Tell students that engineers solve problems by following a set of steps called the 

engineering design process.  

Display the engineering design process visual (Lesson 11 Resource B). Have students turn to the same 

visual in their Science Logbooks (Lesson 11 Activity Guide A). Point out and explain the six stages of the 

process: Ask, Imagine, Plan, Create, Improve, and Share. Tell students that in the next few lessons they 

will work as engineers and use these six stages to help solve a problem.  

 

Teacher Note 

Review the Engineering Challenge rubric (Lesson 11 Resource A) before beginning Lessons 11 through 15. 
Use the rubric to assess students throughout the Engineering Challenge by looking and listening for 
evidence of engagement as students participate in each stage of the engineering design process.  

English Language Development 

Students must understand the phrase engineering design process to participate fully in the activity. 
Introduce this term explicitly. Sharing the Spanish cognate phrase for engineering design process (proceso 
de diseño ingeniería) may be helpful. 

Agenda 

Launch (5 minutes) 

Learn (27 minutes) 

▪ Ask about an Engineering Problem  

(17 minutes) 

▪ Revisit Protective Body Parts (10 minutes) 

Land (3 minutes) 
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Learn  27 minutes  

Ask about an Engineering Problem (17 minutes) 

Direct students’ attention to the Ask stage on the engineering design process visual (Lesson 11  

Resource B) by placing a marker such as a sticky note or magnet next to the stage. Tell students that 

engineers begin the engineering design process at the Ask stage: They ask what the problem is and how 

they might solve it.  

Display the photograph of scientists at a pond (Lesson 11 Resource C), and ask students to imagine the 

following Engineering Challenge scenario.  

 

► A group of scientists is making observations about the plants and animals found in a pond. To get 

to the pond, the scientists must walk by many plants, and the plants scratch their legs. 

Introduce the engineering problem and Phenomenon Question How can we help protect scientists at a 

pond? Tell students that in this Engineering Challenge, they will help protect the scientists from getting 

scratched by the pond plants. Return to the photograph of the scientists at the pond. 

► What questions do you have about the problem? 

▪ What plants do the scientists walk by? 

▪ Do the scientists wear long pants? 

▪ How tall are all the plants? 

Spotlight on Knowledge and Skills 

In this lesson, students ask questions, make 
observations, and gather information as they 
think about solving a problem through 
engineering.  
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► How can we learn more about the scientists’ problem and answer our questions? 

▪ We can look at more pictures of the plants they have to walk by. 

▪ We could walk through some plants to see how it feels. 

Display the prickles photographs in Lesson 8 Resource A, which show a white-stemmed bramble. Remind 

students that they saw these photographs in Lesson 8 when they investigated prickles.  

 

Tell students that this plant is called a white-stemmed bramble and that it surrounds the pond where the 

scientists are working. 

► What do you remember about this plant? 

▪ It has prickles that protect it. 

Display the photograph of the dormant bramble plant (Lesson 11 Resource D). Explain that the 

photograph shows a white-stemmed bramble in winter, when it does not have any leaves.  
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► What do you notice? 

▪ The plant has a lot of prickles. 

▪ The branches are all tangled. 

▪ The prickles look very sharp. 

► What do you think might happen if you walked close to the plant? 

▪ I might get scratched. 

▪ I might get poked by the sharp prickles. 

Give students a few minutes to Think–Pair–Share in response to the following question. 

► What could we make to help protect the scientists at the pond from the bramble’s prickles? 

▪ We can make them special pants. 

▪ Maybe we can make a shield for the scientists. 

▪ We could make something to push the branches out of the way. 

Build on student responses to suggest that a protective covering would help protect the scientists from 

the prickles without damaging the plants near the pond. Explain that a protective covering is something 

that is placed over a body part to keep it from getting hurt. 

Read the engineering scenario to students again. Then ask students to work independently to draw a 

picture of the problem in the Ask section of their Science Logbooks (Lesson 11 Activity Guide B). 

After students finish drawing, divide the class into groups for the Engineering Challenge. Instruct students 

to share their drawings with their group members. Then distribute a sheet of paper to each group, and 

ask students in each group to work together to create a group drawing of the problem.  As groups work 

on their drawing, tell students to think of a question or two they have about the problem and have them 

write their questions on their drawing.  Circulate to discuss each group’s question(s) about the 

problem.  

  

Differentiation 

To support striving writers and English 
learners, consider posting sentence starters 
such as these (5F): 

• I wonder … 

• How … 

• Why …  

• What … 

Teacher Note 

When forming groups, consider each 
student’s needs so groups have a variety of 
abilities. To ensure that all group members 
participate in drawing the problem, consider 
giving each student a different color crayon 
or marker and requesting that each color 
appear in the drawing. 

Spotlight on Knowledge and Skills 

Students ask questions, make observations, 
and gather information to define the 
scientists’ problem. Look for evidence that 
students draw a picture that represents the 
problem and that they ask questions to help 
them define the problem (1C).  
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Sample student response: 

 

After students finish, have several groups share their drawings with the class. 

Remind students that in the Ask stage, engineers ask what the problem is and how they might solve it. 

Create a class problem and solution chart with two columns. Ask students the following questions, and 

use their responses to fill in the columns.   

► What is the scientists’ problem? 

▪ They have to walk by plants that scratch their legs to get to the pond. 

▪ They don’t want to get scratched by the prickles.  

► How will we create a solution to the scientists’ problem? 

▪ We will create a protective covering for their legs. 

▪ We need to make something to cover their legs so they don’t get scratched. 

  

Teacher Note 

Students use this chart again in Lessons 12 
and 13. Record the chart on chart paper or 
on a whiteboard, and display it during the 
next two lessons. Also leave space for a third 
column on the right to record how students 
know if their solution works. 
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Sample class problem and solution chart: 

What is the problem? What is the solution? 

When the scientists walk to the 
pond, their legs get scratched by 
the sharp prickles. 

We will make a protective 
covering for their legs. 

► How will we know if our protective covering works? 

▪ The scientists’ legs won’t get scratched by the plants. 

▪ If it works, it will protect the scientists’ legs. 

Confirm that the protective covering works if the scientists’ legs do not get scratched. Explain to students 

that each group will create a protective covering and that students in each group will then need to test 

their covering to find out if it works.  

► How can we test each protective covering to find out if it works? 

▪ We could scratch it with a branch from a bramble plant. 

▪ We could cover our legs and walk by plants with prickles to see if we get scratched. 

Acknowledge all responses, but emphasize that engineers test their solutions in other ways before testing 

on humans. Display the fork and the clipboard with carbon copy paper and printer paper and explain that 

students will use these materials to test their protective coverings.  

Tell students that the fork represents the prickles that scratch the scientists’ legs, and the printer paper 

under the carbon copy paper represents the skin on the scientists’ legs.   Explain to students that they 

will place each protective covering on top of the clipboard and both sheets of paper, so it must be small 

enough to fit on the clipboard.  

Next, demonstrate the testing procedure to show how the fork makes scratches on the printer paper like 

the prickles make scratches on the scientists’ skin.  Press the fork evenly (but not too firmly) on the 

carbon copy paper and move it downward, keeping even contact as the fork moves. Show students the 

marks left behind on the printer paper. 

Teacher Note 

It may help to mention that a model is never 
exactly the same as what it represents. 
Consider discussing the differences between 
the printer paper and real skin. 

Teacher Note 

When discussing the testing materials and 
testing procedure, explain that the clipboard 
holds the materials together during testing. 

Teacher Note 

In this Engineering Challenge, students can 
test their designs during the Create stage. 
However, the teacher performs the final 
testing of students’ designs. Consider 
experimenting with the testing procedure 
before teaching this lesson set to become 
familiar with the sensitivity and fragility of 
the carbon copy paper. 

Teacher Note 

In this Engineering Challenge, students 
develop working models, or prototypes, to 
represent their protective coverings. If 
necessary, guide students to realize they 
could use their models to inform the 
development of full-scale versions of their 
designs.  



PhD SCIENCE® TEKS EDITION Survival ► Lesson 11 

© Great Minds PBC 
 11 

 

► What will the test show if the protective covering works? 

▪ If the covering works, the white paper won’t have scratches on it. 

Bring students’ attention back to the class problem and solution chart. Create a new column, How will we 

know if the solution works?, and fill in the column with student responses.  

Sample class problem and solution chart: 

What is the problem? What is the solution? 
How will we know if the 

solution works? 

When the scientists walk to the 
pond, their legs get scratched by 
the sharp prickles. 

We will make a protective 
covering for their legs. 

If no marks are on the white 
paper, we know their legs won’t 
get scratched.  

 

  

Teacher Note 

Consider posting marked and unmarked 
printer paper to the problem and solution 
chart in the column titled How will we know 
if the solution works? as a visual 
representation of the possible outcomes. 
Annotate the marked printer paper with an X 
and the unmarked paper with a check mark. 
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Revisit Protective Body Parts (10 minutes) 

Remind students of the Phenomenon Question How can we help protect scientists at a pond? 

► How did da Vinci and de Mestral get ideas about how to make the flying machine and hook and 

loop fastener? 

▪ They mimicked the body parts of plants and animals. 

▪ They looked at how a bird flies and how a burr hooks onto things. 

▪ They observed body parts. 

Highlight student responses that focus on body parts, and review the fact that engineers can help solve 

human problems by studying how plants and animals use their body parts. Guide students to reason that 

they can use what they know about pond plant and pond animal body parts when they make their 

protective coverings. 

► Do you think we can mimic the functions of plant and animal body parts to help protect the 

scientists? 

▪ Yes, I think we can mimic body parts that help protect animals and plants. 

► Which body parts can we mimic? 

▪ We can mimic a shell or scales because those protect animals. 

▪ Maybe we could mimic tree bark. Bark helps protect trees. 

Confirm that students can mimic the body parts that help plants and animals protect themselves to make 

their protective coverings. Create a class protective body parts chart to record the protective body parts 

students shared, and invite students to brainstorm additional examples from the plants and animals they 

studied in Concept 1.  If necessary, ask students to think back to the protective animal body part stations 

in Lesson 5 and the protective plant body part stations in Lesson 8. Ask students to recall what the body 

parts looked like and felt like.   

  Teacher Note 

If the station materials from Lessons 5 and 8 
are available, consider displaying them for 
students to observe. Students may also 
benefit from referring to their Science 
Logbook entries for those lessons. 

Teacher Note 

Students will use this chart again in  
Lesson 12. Record the chart on chart paper 
or on a whiteboard, and display it during the 
next lesson. 
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Sample class protective body parts chart: 

Protective Body Parts 

▪ Porcupine quills: sharp, pointy, hard, long 

▪ Mussel shell: hard, round 

▪ Minnow scales: flat, hard 

▪ Turtle shell: hard, covers most of the body 

▪ Crayfish shell: hard  

▪ Acorn shell: hard, round, smooth 

▪ Tree bark: hard, rough, bumpy 

Return to the class problem and solution chart. Add that students should mimic a protective plant or 

animal body part when they create their protective coverings.  

Sample class problem and solution chart: 

What is the problem? What is the solution? 
How will we know if the 

solution works? 

When the scientists walk to the 
pond, their legs get scratched by 
the sharp prickles. 

We will make a protective 
covering for their legs. 

We will mimic a protective body 
part of a pond plant or pond 
animal when we make our 
protective covering. 

If no marks are on the white 
paper, we know their legs won’t 
get scratched.  
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Land  3 minutes  
Bring students’ attention back to the Ask stage on the engineering design process visual (Lesson 11 

Resource B), and review the fact that in the Ask stage, engineers ask what the problem is and how they 

might solve the problem. To wrap up the Ask stage, have students Think–Pair–Share about what they did 

during the lesson. 

Sample student responses: 

▪ We found out the problem. The scientists’ legs get scratched by prickles when they walk to the 

pond. 

▪ We think a protective covering will solve the problem of the scientists’ legs getting scratched. 

▪ We know we will need to test the protective covering to see if it works. 

Tell students that in the next lesson, they will move to the Imagine stage. 
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Lesson 12 
Objective: Apply the engineering design process to create a covering that protects scientists at a pond. 

Launch  2 minutes  
Draw students’ attention to the class problem and solution chart from Lesson 11, and work with students 

to summarize what they know so far about the Engineering Challenge.  

► What is the problem we want to solve? 

▪ The pond plants scratch the scientists’ legs. 

▪ We want to protect the scientists when they walk to the pond. 

► What will our solution be? 

▪ We will make a protective covering for their legs. 

► How will you know if your protective covering works? 

▪ We’ll test it.  

▪ We’ll press a fork on it to see if the fork makes scratches on paper. 

▪ If the fork doesn’t leave marks, the protective covering will protect their legs. 

Display the engineering design process visual (Lesson 11 Resource B). Tell students that in this lesson, they 

will focus on the Imagine and Plan stages of the engineering design process as they brainstorm ways to 

make their protective coverings. 

Agenda 

Launch (2 minutes) 

Learn (30 minutes) 

▪ Imagine a Protective Covering (18 minutes) 

▪ Plan a Protective Covering (12 minutes) 

Land (3 minutes) 
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Learn  30 minutes  

Imagine a Protective Covering (18 minutes) 

Display the hook and loop fastener from Lesson 10. 

► What do you think de Mestral had to do to mimic the little hooks on a burr? 

▪ He had to find a way to make the little hooks. 

▪ He probably had to bend something into a hook shape. 

Confirm that de Mestral thought about how to mimic the properties and function of burr hooks by using 

the materials he had. Return to the visual of the engineering design process (Lesson 11 Resource B), and 

mark the Imagine stage with a sticky note or magnet. Tell students that in the Imagine stage, engineers 

examine materials and brainstorm ideas for their solutions. 

Introduce and display each of the available Engineering Challenge materials, as well as the available 

building tools (glue sticks, scissors, tape).   Tell students that de Mestral examined many different 

materials and sometimes made changes to the materials when he was inventing the hook and loop 

fastener. Have students observe the materials available for the Engineering Challenge. Then take a few 

minutes to discuss the following question with students. 

► What could you do to these materials to help them protect better? 

Use a Whip Around routine to collect student ideas. After a student suggests an idea, model it to ensure 

that all students understand what the change is and how to make it.  

Sample student responses:  

▪ We could cut the materials or put them on top of each other. 

▪ We could wrap another material around the paper plate. 

▪ Maybe we could bend the materials or fold them. 

Arrange students in their engineering groups. Distribute a copy of the protective body part photographs 

(Lesson 12 Resource) to each group, and remind students of the protective body parts in each 

photograph. Instruct groups to think about the available materials and to decide, as a group, which 

protective body part they will mimic to create the group’s protective covering. 

Teacher Note 

Consider recording the name of each 
material on a sheet of chart paper. Next to 
the name of each material, tape a small 
piece of that material to the chart. If 
students need support to describe the 
materials, encourage them to refer to the 
chart (1C). 

Teacher Note 

To support students, suggest additional ways 
to manipulate the materials (e.g., combine, 
overlap, crumple, roll). Also, consider 
mentioning how these manipulations mimic 
specific protective body parts (e.g., 
overlapping materials could mimic scales, 
layered materials could mimic tree bark). 

Teacher Note 

To make the Engineering Challenge 
equitable and authentic, provide a variety of 
materials that students can manipulate to 
mimic protective body parts. (See the 
materials table for suggestions.) Students 
may use multiple materials and manipulated 
forms of materials to mimic a body part. 

Encourage students to justify their choices 
by describing the properties of each material 
they select. If students combine or 
manipulate materials, ask them to describe 
the properties of each material before and 
after they work with it. 
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When each group agrees on the protective body part they will mimic, have students draw the body part in 

the Imagine section of their Science Logbooks (Lesson 11 Activity Guide B) and label what the body part 

looks like and feels like. Allow students to refer to the class protective body parts chart from Lesson 11 for 

descriptions of protective body parts.  

Next, explain that groups will imagine different ways to make their protective coverings. 

 

 

Allow students to gather some of the available materials and building tools and brainstorm ways to work 

with or change the materials to mimic the protective properties of the body part their group selected. 

Circulate to provide support, and use the following prompt to help focus students’ ideas. 

► How can you use the materials to make something that will protect the scientists’ legs like your 

chosen body part protects the plant or animal? 

Plan a Protective Covering (12 minutes) 

Tell students that after engineers imagine a solution, they are ready to move to the Plan stage. Return to 

the engineering design process visual (Lesson 11 Resource B), and move the sticky note or magnet to 

mark the Plan stage. Tell students that in the Plan stage, engineers create a detailed drawing of their idea 

for a solution and decide which materials to use. 

Allow students in each group time to work together to discuss and decide on one final idea for their 

protective covering. Then instruct students to draw and label their group’s idea in the Plan section of their 

Science Logbooks (Lesson 11 Activity Guide B).  

Safety Note 

This Engineering Challenge poses potential hazards. To minimize the risk, review these safety measures, 
as well as other safety guidelines specific to sourced materials, and look for evidence that students are 
following them (2.1A): 

• Wear safety goggles during the activity. 

• Use scissors safely. Cut away from fingers, hands, arms, and legs. 

Teacher Note 

Invite students to identify ways to reuse and conserve materials during and after the Engineering 
Challenge (2.1B).  

Differentiation 

Students may need support articulating their 
ideas and coming to a consensus. They may 
find these sentence frames helpful (3G): 

• I think we should use            because           . 

• What if we try           ? 

• I tried using            because           . 

• I agree/disagree because           . 

Differentiation 

If students struggle to copy words from the 
chart, create a smaller word bank to place at 
each group’s table. Alternatively, allow 
students to help each other spell (5F). 
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As students draw their ideas, circulate to discuss with each group the materials students think will best 

mimic their selected body part and how the group’s protective covering will help keep the scientists’ legs 

from getting scratched. 

 

Check for Understanding 

Students use evidence from the properties of different materials to plan their protective coverings. 
Students justify their selected materials for their protective coverings in the context of the engineering 
problem. 

Evidence Next Steps 

Students draw pictures to show how they will 
develop models to represent protective 
coverings. Students write and draw relevant 
properties that will enable the function of the 
models. 

If students cite irrelevant properties of their 
chosen materials or protective body parts, coach 
students to eliminate properties that do not 
contribute to protection from prickles, such as 
color. Consider reviewing the class problem and 
solution chart with students to provide scaffolds 
for the engineering context and goal of this 
challenge. 

Students defend the selection of certain 
materials for the models, thus demonstrating the 
understanding that the solution’s ultimate 
function is to protect scientists’ legs from 
scratches. 

If students struggle to find evidence to defend 
the selection of certain materials, they may be 
focusing too much on the mimicry component of 
this challenge, or they may not have enough 
experience with the available materials. Tell 
students that their protective coverings do not 
need to replicate a body part entirely, and explain 
that each protective covering is a new object that 
mimics certain protective features of a body part 
to protect scientists’ legs from scratches. If 
students need support to articulate the 
properties of materials, ask guiding questions 
such as these: How did you decide what materials 
to use? How do you plan to change them? How 
will your choices help your protective covering 
work? 
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Land  3 minutes  
Draw students’ attention to the Imagine and Plan stages on the engineering design process visual  

(Lesson 11 Resource B). Review these stages, reminding students that in the Imagine stage, engineers 

explore materials and brainstorm ideas for their solutions and in the Plan stage, engineers create a 

detailed drawing of their solution and decide which materials they will use. Have students Think–Pair–

Share about what they did during the lesson to complete these stages. 

Sample student responses:  

▪ We looked at different materials that might mimic our body part. 

▪ Our group drew our idea for the protective covering. 

▪ We also picked materials we want to use for our protective covering.  

Tell students that in the next lesson, they will move to the Create stage.  

 

Content Area Connection: English 

When revisiting the engineering design 
process visual, remind students that each 
stage on the visual is in present tense: Ask, 
Imagine, Plan, and so on. Point out that 
when students describe what they did in 
each stage, they use past tense verbs. 
Consider writing the past tense verbs on the 
board as visual reinforcement for students 
who may not easily hear the –ed endings.  

• Ask: We asked questions about the 
problem.  

• Imagine: We imagined how we might 
solve the problem.  

• Plan: We planned our solution.  
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Lesson 13 
Objective: Apply the engineering design process to create a covering that protects scientists at a pond. 

Launch  3 minutes  
Draw students’ attention to the class problem and solution chart from Lesson 11. 

Review each column with students and explain that in this lesson, they are ready to use what they  

know to move to the Create stage. Return to the visual of the engineering design process (Lesson 11 

Resource B) and move the sticky note or magnet to mark the Create stage. Tell students that in the  

Create stage, engineers work together to build their solution.   

Learn  30 minutes  

Create a Protective Covering (25 minutes) 

Tell students that as they make their protective coverings, they can test them at the Student Testing 

Station. Explain that they will first practice the testing procedure without their protective coverings to 

make sure they know how hard to press the fork to make a mark on the printer paper. Arrange students 

in their engineering groups, and distribute a plastic fork, a sheet of carbon copy paper, and a sheet of 

printer paper to each group.  Then review the testing procedure with students: Tell students to stack the 

sheets of paper on their desks with the carbon copy paper shiny side down on top of the printer paper, 

Agenda 

Launch (3 minutes) 

Learn (30 minutes) 

▪ Create a Protective Covering (25 minutes) 

▪ Test a Protective Covering (5 minutes) 

Land (2 minutes) 

Spotlight on Knowledge and Skills 

In this lesson, students learn about solving a 
problem through engineering. They apply 
their knowledge of how plants and animals 
use their body parts and the structure and 
function of natural and designed objects to 
develop a solution to the problem. Students 
then analyze data from testing to determine 
whether the solution works as intended.  

Teacher Note 

Carbon copy paper can be messy. Ensure 
that the paper remains on washable 
surfaces, and instruct students to wash their 
hands after handling it if necessary. 
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press the fork evenly on the carbon copy paper and move the fork downward, and then lift the carbon 

copy paper to reveal the marks on the printer paper underneath. 

After groups finish practicing making marks on the printer paper, collect the forks, carbon copy paper, and 

printer paper, and tell students they will begin creating their protective coverings. Have students refer to 

the Plan section of their Science Logbooks (Lesson 11 Activity Guide B) to review their drawings for a 

reminder of the materials they decided to use. 

Remind students that their protective coverings need to be the same size as or smaller than the testing 

materials attached to the clipboard at the Student Testing Station. Explain that groups can visit the 

Student Testing Station as many times as they like while they create their protective coverings.  

 

Distribute safety goggles and building tools (glue sticks, scissors, tape) to each group, and allow groups to 

gather their selected materials. Then allow students time to create and test their protective coverings. 

Circulate to provide support as students work.  

 

Test a Protective Covering (5 minutes) 

After groups finish creating their protective coverings, explain that the next step is a teacher test of their 

coverings. Tell students that this test will ensure that the test for each covering is the same each time. 

Test each group’s protective covering one at a time by attaching the group’s protective covering to the 

Safety Note 

This Engineering Challenge poses potential hazards. To minimize the risk, review these safety measures, 
as well as other safety guidelines specific to sourced materials, and look for evidence that students are 
following them (2.1A): 

• Wear safety goggles during the activity. 

• Use scissors safely. Cut away from fingers, hands, arms, and legs. 

• Use the plastic fork for testing only, and make sure that it stays at the Student Testing Station. 

Teacher Note 

In later lessons, students improve their solutions and share them with the class. Between lessons, store 
each group’s protective covering and test results in a place that is out of the way. Consider storing each 
protective covering in a paper or plastic bag with students’ names or a group number. 

Teacher Note 

The student-performed tests provide 
students with agency and a more active role 
in the engineering experience. These tests 
also allow for low-stakes failure and 
evidence-based improvement before the 
teacher test in this lesson. 

Differentiation 

Consider providing a visual timer to support 
time management. 

If needed, also consider providing students 
with an additional lesson to finish their 
protective coverings before the teacher test. 
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clipboard prepared for the teacher test. Press the fork evenly against the covering and move the fork 

downward. Replace the carbon copy paper and printer paper between each test, and press the fork as 

consistently as possible each time. After testing, provide students in each group with the printer paper 

from their test. Then read aloud the prompt in the Create section of students’ Science Logbooks  

(Lesson 11 Activity Guide B) and have students respond. 

Instruct students to discuss the following questions in their groups. 

► Does your protective covering work? How do you know?  

▪ Yes. We put a lot of layers, so the fork didn’t mark the white paper. 

▪ No, the glue wasn’t strong enough. A piece fell off, and the fork left some marks on the white 

paper. 

Tell students they will have an opportunity to improve their protective coverings in the next lesson. 

Land  2 minutes  
Draw students’ attention to the Create stage on the engineering design process visual (Lesson 11 

Resource B) and review the fact that in the Create stage, engineers work together to use their plans to 

build their solution. Have students Think–Pair–Share about what they did during the lesson to complete 

the Create stage. 

Sample student responses: 

▪ We got to build our covering. 

▪ We used our plan to help us make our protective covering. 

▪ We tested our protective covering. 

Tell students that in the next lesson, they will move to the Improve stage to think about how to improve 

their protective coverings. 

Teacher Note 

In engineering, discussions about success 
should focus on the solutions instead of the 
engineers. An unsuccessful solution offers 
valuable insight into what works best in a given 
situation. 

Encourage students to be curious about their 
results, regardless of how their protective 
covering performed. Challenge groups whose 
coverings worked well to replicate their results 
with fewer or different materials. 
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Lesson 14 

Objective: Apply the engineering design process to create a covering that protects scientists at a pond. 

Launch  3 minutes  
Return to the visual of the engineering design process (Lesson 11 Resource B), and briefly review the 

stages of the engineering design process students completed in the previous lessons. Move the sticky 

note or magnet to mark the Improve stage. Tell students that in the Improve stage, engineers make 

changes to try to make their solutions better.  

Learn  29 minutes  

Brainstorm Improvements (7 minutes)  

Arrange students in their engineering groups and return their protective coverings and test results from 

the previous lesson. Ask groups to think about how well their coverings work.  

► Is your group’s covering good at protecting? Why or why not? 

▪ I think ours is good at protecting because it’s really thick. 

▪ Our covering works well because it is hard. 

  

Agenda 

Launch (3 minutes) 

Learn (29 minutes) 

▪ Brainstorm Improvements (7 minutes) 

▪ Improve a Protective Covering (22 minutes) 

Land (3 minutes) 

Extension 

Tell students that engineers often go 
through the engineering design process 
more than once. As an extension, consider 
giving students the opportunity to start back 
at the Imagine or Plan stage. Allow them to 
choose a different body part to mimic, or 
have them plan what they would do 
differently next time. If time permits, allow 
them to build and test another solution. 

 
Differentiation 

Help students reflect on how they might 
interpret the results from testing their 
protective coverings. Many clear, dark marks 
could indicate a need for improvements in 
several parts of the solution. Fewer or lighter 
marks could mean that the solution was 
somewhat successful and needs smaller 
improvements (3G). 
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Explain that engineers often improve their solutions many times until the solutions work well. Ask 

students to work in their groups to brainstorm and record ways to improve their coverings in the Improve 

section in their Science Logbooks (Lesson 11 Activity Guide B). Have groups share their ideas with the 

class.  

► How can your group improve your protective covering?  

▪ The paper we used wasn’t thick enough, so we’ll try a different material. 

▪ Maybe we can see if it will still work if we take away some of the materials. Some pieces of our 

covering came off when we pressed on it with the fork. 

▪ Some pieces of our protective covering came off. Maybe we need to add more tape this time. 

► How do you think these improvements will help your protective covering work better? 

▪ If the protective covering stays together, it won’t show scratches on the white paper. 

▪ If we use a thicker material, our covering will be stronger and better at protecting. 

Improve a Protective Covering (22 minutes) 

After groups identify the improvements they will make to their solutions, tell them they have about 20 

minutes to make those improvements. Tell students that they may visit the Student Testing Station to test 

their improvements and may also use additional or new materials if needed. Distribute safety goggles and 

building tools (glue sticks, scissors, tape) to each group, and allow groups to gather any additional or new 

materials. 

 

  

Safety Note 

This Engineering Challenge poses potential hazards. To minimize the risk, review these safety measures, 
as well as other safety guidelines specific to sourced materials, and look for evidence that students are 
following them (2.1A): 

• Wear safety goggles during the activity. 

• Use scissors safely. Cut away from fingers, hands, arms, and legs. 

• Use the plastic fork for testing only, and make sure that it stays at the Student Testing Station. 

Differentiation 

If students struggle to discuss ways they 
could improve their protective coverings, the 
following sentence frames may provide 
scaffolds for the conversation (3G). 

• We can improve our protective covering 
by changing           . 

• The            didn’t work. Let’s try 
using            instead.  
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After groups have made their improvements, circulate to test the protective coverings by using the 

teacher test process outlined in the previous lesson. Provide each group with the printer paper from their 

test, and then read aloud the prompt in the Improve section of their Science Logbooks (Lesson 11 Activity 

Guide B) and have students respond. Instruct groups to clean up their workspace after testing is 

complete. 

Land  3 minutes  
Review the fact that in the Improve stage, engineers make changes to try to make their solutions better. 

Ask students to think about the improvements they made to their protective coverings to make them 

work better.  

► What did you keep the same? What did you change? 

▪ We still put sheets of paper on top of each other, but this time we used thicker paper. 

▪ We changed the material we used to mimic the turtle shell. 

► Did your protective covering work better after the changes? How do you know? 

▪ Yes, because the white paper didn’t get scratches this time. 

▪ No. The fork still made a lot of scratches on the white paper. 

▪ Yes. Our covering protected from scratches both times, but this covering used less material. 

Tell students that in the next lesson, they will move to the final stage of the engineering design process, 

the Share stage. 

Optional Homework 

Students choose a human-made object they use every day, such as a lunchbox, a shoe, a backpack, a 

jacket, or a pencil case. Students draw two versions they have observed of the same object, comparing 

and labeling details such as material, color, shape, number of pockets, or fasteners.
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Lesson 15 
Objective: Apply the engineering design process to create a covering that protects scientists at a pond. 

Launch  3 minutes  
Return to the visual of the engineering design process (Lesson 11 Resource B), and move the sticky note 

or magnet to mark the Share stage. Explain that in the Share stage, engineers present their work and 

learning to others. Tell students that each group will prepare a presentation to share the group’s 

protective covering with the class. 

Learn  29 minutes  

Prepare for a Presentation (9 minutes) 

Arrange students in their engineering groups, and instruct them to turn to the Share section in their 

Science Logbooks (Lesson 11 Activity Guide B). Explain that in their presentations, students will share 

which body part they mimicked, which materials they used, and whether their protective covering 

worked. Encourage students to also share why they chose their materials and how those materials helped 

them mimic their selected body part. 

Tell students they can write and draw what they want to share in the spaces, and they can use what they 

write and draw to practice their presentations.  Circulate to provide support as needed. 

Agenda 

Launch (3 minutes) 

Learn (29 minutes) 

▪ Prepare for a Presentation (9 minutes) 

▪ Share a Protective Covering (20 minutes) 

Land (3 minutes) 

Differentiation 

Some students may benefit from additional 
support as they prepare for their 
presentation. Consider modeling a response 
to each question as well as appropriate 
presentation skills to guide students. If 
needed, provide students with additional 
time to rehearse each part of their 
presentation before they share with the 
whole class (3G). 
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Share a Protective Covering (20 minutes) 

Gather the class to listen to each group’s presentation.  Tell students to listen for information about 

how each group mimicked a plant or animal body part and how the properties of each protective covering 

matched the properties of the body part the group mimicked.  

After each presentation, ask students to respond to the following questions. 

► Which plant or animal body part did the group mimic? 

▪ They mimicked porcupine quills. 

▪ This group mimicked fish scales. 

► How did the properties of the protective covering mimic the properties of the body part? 

▪ The group used paper clips because they are long and hard like porcupine quills. 

▪ The group cut out circles from the aluminum foil and made them overlap like fish scales. 

After all presentations are complete, place each group’s protective covering in a different area of the 

classroom. Explain to students that they will compare the protective coverings. Ask students to move 

around the classroom and to closely observe each protective covering.  

► How are the protective coverings different? 

▪ Groups used different materials. 

▪ We mimicked different protective body parts. 

► How are the protective coverings similar? 

▪ A lot of groups used hard materials because many protective body parts are hard. 

▪ Most of the protective coverings are thick so they protect against scratches. 

Use student responses to summarize that even though each group created a different protective covering, 

all the groups mimicked the properties and function of a protective body part to help protect the 

scientists’ legs from getting scratched. 

Differentiation 

If it would be helpful for students, consider 
spreading these presentations throughout 
the day or over several days. 

Spotlight on Knowledge and Skills 

Scientists compare models to identify 
similarities and differences. As students 
compare the models of their protective 
coverings, ensure that students’ 
comparisons are objective (e.g., scales 
versus shell) instead of opinions or judgment 
(e.g., not very good, best). 

Teacher Note 

Groups may elect to show their protective 
coverings during their presentations. As 
necessary, provide groups with their 
protective coverings.  
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Land  3 minutes  
Remind students of the Phenomenon Question How can we help protect scientists at a pond? 

► How did you use your knowledge of body parts and their functions to solve the scientists’ 

problem? 

▪ We knew that plants and animals use body parts to protect themselves. We tried to make our 

materials look and feel like those parts. 

▪ We made a protective covering that mimicked protective body parts. 

▪ We mimicked a turtle’s shell because it helps protect the turtle. 
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Lessons 16–17 

Animal Responses 

Prepare 
In Lesson 16, students identify their own senses and wonder whether nonhuman animals can also sense 

their environment. Students view videos to observe the way animals respond to sensory information and 

use this pattern as evidence to conclude that animals sense information in their environment. Next, 

students further analyze the responses they observe to reason that the animals’ responses help them 

survive. In Lesson 17, students explore the ways animals sense information. Students use evidence from 

videos and a Knowledge Deck card to determine that animals have body parts that capture sensory 

information. 

Student Learning 

Knowledge Statement 

Animals use their body parts to sense information in their environment, and animals respond to information 

in ways that help the animals survive. 

Concept 2: Sense and Response 

Focus Question 

How do plants and animals respond to their 

environment? 

Phenomenon Question 

Do animals sense their environment? 
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Objectives 

• Lesson 16: Make observations from videos to gather evidence that animals sense information in 

their environment. 

• Lesson 17: Make observations firsthand or from media to explain that animals use their body parts 

to sense information. 

Texas Essential Knowledge and Skills Addressed 

2.2A Ask questions about organisms, objects, and events during observations and 

investigations. (Addressed) 

2.2C Collect data from observations using scientific tools. (Addressed) 

2.2D Record and organize data using pictures, numbers and words. (Addressed) 

2.4A Collect, record, and compare information using tools, including computers, hand lenses, 

rulers, plastic beakers, magnets, collecting nets, notebooks, and safety goggles or 

chemical splash goggles, as appropriate; timing devices; weather instruments such as 

thermometers, wind vanes, and rain gauges; and materials to support observation of 

habitats of organisms such as terrariums and aquariums. (Addressed) 

2.10A Observe, record, and compare how the physical characteristics and behaviors of animals 

help them meet their basic needs. (Addressed) 

English Language Proficiency Standards Addressed 

2F Listen to and derive meaning from a variety of media such as audio tape, video, DVD, and 

CD ROM to build and reinforce concept and language attainment. 

4A Learn relationships between sounds and letters of the English language and decode 

(sound out) words using a combination of skills such as recognizing sound-letter 

relationships and identifying cognates, affixes, roots, and base words. 
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Materials 

 Lesson 16 Lesson 17 

Student Science Logbook (Lesson 16 Activity Guide) ●  

Crayfish Sensing Body Parts Knowledge Deck card (1)  ● 

Teacher Video stations (6 stations per class): computer or tablet (1) ●  

Classroom crayfish in tanks (2), related crayfish materials  ● 

Sensing body part signs: marker (1), printer paper (4 sheets), tape  ● 

Crayfish Sensing Body Parts Knowledge Deck poster  ● 

Preparation Cue heron video: http://phdsci.link/1460. ●  

Cue monkey video, dog video, and hippopotamus video for video stations: http://phdsci.link/1461, 
http://phdsci.link/1462, and http://phdsci.link/1463. If possible, cue each video on two computers or 
tablets. 

●  

Cue crayfish feeding video (optional): http://phdsci.link/1508.  ● 

Cue monkey video, dog video, and hippopotamus video: http://phdsci.link/1461, 
http://phdsci.link/1462, and http://phdsci.link/1463. 

 ● 

 

http://phdsci.link/1460
http://phdsci.link/1461
http://phdsci.link/1462
http://phdsci.link/1463
http://phdsci.link/1508
http://phdsci.link/1461
http://phdsci.link/1462
http://phdsci.link/1463
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Lesson 16 
Objective: Make observations from videos to gather evidence that animals sense information in their 

environment. 

Launch  5 minutes  

Tell students that they will be the seekers in a game of hide and seek, but instruct them to keep their eyes 

open and remain in their seats. Explain that in a few moments, they will search and point to the location 

they think is the hiding spot. Then move to a location in the classroom that is clearly visible. After 

students point to the location, ask the following question. 

► How did you know where I was? 

▪ I saw you walk over there. 

▪ We could still see you.  

Tell students that this time, they will close their eyes until they are asked to open them again. When all 

students close their eyes, move to a new location in the classroom. Then make a noise by using a nearby 

object (e.g., move a chair, tap a pencil on a desk), and ask students to point to the hiding spot without 

opening their eyes. Instruct students to open their eyes and check whether they pointed in the correct 

direction. 

► How did you know where I was hiding this time? 

▪ I heard you walking, and then I heard you move a chair. 

▪ I knew where you were because I heard you telling us to point. 

Agenda 

Launch (5 minutes) 

Learn (25 minutes) 

▪ Observe Heron Response (5 minutes) 

▪ Observe Animal Responses (20 minutes) 

Land (5 minutes) 
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Summarize that students found the first hiding spot by seeing and the second hiding spot by hearing. 

Explain that seeing and hearing are two human senses, or ways humans take in details about their 

environment. Tell students they use their senses throughout the day to sense, or notice, the world 

around them. 

 

Elicit students’ prior experiences to develop a list of the five human senses: sight, hearing, smell, taste, 

and touch. Then have students Think–Pair–Share in response to the following questions. 

► Do you think other animals sense their environment? Why do you think that?   

▪ I think they do because my dog barks when he hears the doorbell. 

▪ I think pigeons see me because they fly away when I get too close. 

► What do you wonder about animals’ senses? 

▪ I wonder if a crayfish can smell food. 

▪ How do animals sense food? 

▪ Do birds have ears? 

Record students’ questions on sticky notes and add them to the driving question board. Summarize that 

the class thinks animals use their senses, but students need more evidence to be sure. Tell students they 

will watch videos to gather evidence to help them answer the Phenomenon Question Do animals sense 

their environment? 

English Language Development 

Students will encounter the terms sense (noun) and sense (verb) throughout this concept. Introduce the 
term sense in both forms. Providing the Spanish cognates for the noun sense (sentido) and the verb sense 
(sentir) may be helpful. Consider discussing a familiar set of experiences (e.g., the bell ringing, food 
cooking, eating candy, petting a dog or cat) and asking students which of their senses they use to notice 
details about each event (4A). 

Teacher Note 

As students share, record their responses on 
sticky notes and post the notes in the 
Related Phenomena section on the bottom 
of the driving question board. 

Teacher Note 

If necessary, remind students that humans 
are animals too. 
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Learn  25 minutes  

Observe Heron Response (5 minutes) 

Tell students to keep the Phenomenon Question Do animals sense their environment? in mind as they 

watch a video of a heron. Play the heron video (http://phdsci.link/1460), and then ask the following 

question. 

► Do you think the heron senses something? If so, what do you think it senses? 

▪ Yes, I think the heron senses a fish. 

Confirm that the heron senses a fish in the water.  Tell students that the presence of the fish is an 

example of information, or a detail about something, that the heron senses. 

► What makes you think that the heron senses the fish? 

▪ I could tell because the heron catches the fish with its beak. 

▪ The heron bends down toward the fish. 

Summarize that students noticed the way the heron acts after it senses the fish in the water. Explain that 

how the heron acts is a response, or an action that results from getting information. 

 

Create a class information and response chart to record the animal, information, and response that 

students observed in the video. 

Sample class chart: 

Animal Information Response 

Heron Fish in the water Catch fish 

English Language Development 

Students will encounter the terms information and response throughout this concept. Introduce the 
terms information and response explicitly. Providing the Spanish cognates for information (información) 
and response (respuesta) may be helpful. Discuss a classroom example of information and response, such 
as a teacher showing a quiet signal and students becoming quiet (4A). 

Teacher Note 

Great blue herons have excellent vision. 
They primarily use their sense of sight to 
sense fish. 

http://phdsci.link/1460
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Observe Animal Responses (20 minutes) 

Tell students that they will now observe three other animals to find out whether these animals also sense 

information in their environment. 

 

Divide the class into six groups, and assign each group to its first video station.   Instruct students to 

watch the video and discuss with their group whether the animal in the video senses information and, if 

so, how the animal responds.   

After students have discussed their observations, tell them to write and/or draw on the chart in their 

Science Logbooks (Lesson 16 Activity Guide) to show what information each animal senses and how the 

animal responds. Encourage students to replay the video as many times as needed to record their ideas. 

When students are ready, prompt groups to rotate to the next station and repeat the same process until 

each group views the monkey video (http://phdsci.link/1461), the dog video (http://phdsci.link/1462), 

and the hippopotamus video (http://phdsci.link/1463). 

Sample student response: 

Animal Information Response 

 

Monkey  
 

Teacher Note 

If six devices are not available for students to use, have students view each video as a class while they are 
seated in groups. After each video, prompt students to discuss their observations in their groups and 
work together to record ideas in their Science Logbooks (Lesson 16 Activity Guide). Replay each video as 
necessary. 

Differentiation 

Students with visual impairments or visual 
processing difficulties may benefit from 
having another student describe what is 
happening in the video as it plays. 

Teacher Note 

Ensure that students watching the 
hippopotamus video play the video with the 
sound on. Consider providing headphones at 
this station so students can clearly hear the 
noise the hippopotamuses respond to (2F). 

Teacher Note 

If possible, set up two computers or tablets 
for each video. This setup ensures that 
group sizes are small enough so all students 
can carefully observe the animals in the 
videos. If group sizes need to be further 
reduced, consider setting up additional 
computers or tablets (2F). 

http://phdsci.link/1461
http://phdsci.link/1462
http://phdsci.link/1463
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Animal Information Response 

 

Dog 
 

 

 
Hippopotamus 

  

Land  5 minutes  

Bring the class back together. Encourage students to refer to their Science Logbooks (Lesson 16 Activity 

Guide) as they respond to the following questions. 

► Do you think the monkey senses something? Why do you think that? 

▪ I think the monkey senses something because I saw it grab food from the water. 

▪ Yes, because the monkey looks at the water and reaches for food. 

► Do you think the dog senses something? Why do you think that? 

▪ Yes, I saw it eat something in the snow. 

▪ I think the dog senses the food in the snow because I saw it sniffing. 

► Do you think the hippopotamuses sense something? Why do you think that? 

▪ I think the hippopotamuses hear a noise and run away. 

▪ I think so. I saw the hippopotamuses get scared and run into the water. 
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As students share, update the class information and response chart with each animal, the information the 

animal senses, and how the animal responds. 

Sample class chart: 

Animal Information Response 

Heron Fish in the water Catch fish 

Monkey Food in the water Grab food 

Dog Food in the snow Eat food 

Hippopotamus Splashing noise Run into water 

After the chart is complete, ask students to Think–Pair–Share in response to the Phenomenon Question 

Do animals sense their environment? Encourage students to use evidence from the chart to support their 

ideas. 

Sample student responses: 

▪ I think animals sense their environment because every animal in the videos we watched used its 

senses. I saw the monkey looking at the water and the dog sniffing the snow. 

▪ Yes, because we saw all the animals responding to something. I think the hippopotamuses sense 

a noise and the monkey and dog sense food. 
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Summarize that students noticed a pattern: Each video shows evidence of an animal sensing information 

in its environment. Record this new learning on a sentence strip and add it to the anchor chart. 

Then draw students’ attention to the Response column of the class information and response chart. Read 

aloud each phrase in the Response column. 

► How do these responses help animals survive? 

▪ These responses help the dog and monkey because both animals need to eat food. 

▪ Running away helps the hippopotamuses stay safe. 

Summarize student learning on another sentence strip and add it to the anchor chart. 

  

Check for Understanding 

Students orally use evidence to justify a claim that animals sense information in their environment. 

Evidence Next Steps 

Students mention similarities among the animals 
in the videos to identify the pattern that animals 
sense information in their environment; for 
example, all the animals respond to information, 
and both the monkey and dog notice food. 

To help students describe patterns, ask a 
question such as this: What did you notice 
happening again and again? Consider providing 
additional scaffolds by asking these questions: 
Did any animals notice food? Which animals? Did 
any animals notice a noise? Which animals? Do 
you think these animals used their senses to 
notice the food and the noise? 

Students cite one or more observed examples of 
animal responses as evidence that animals can 
sense information in their environment. 

If students need support to make an accurate 
statement, ask them to explain how they know 
the monkey sensed food in the water. Ask similar 
questions for the other animals. 
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Sample anchor chart: 

Survival 

Body Parts 
• Plants and animals have body parts. 
• The body parts of plants and animals have many different functions. 
• Plants and animals use their body parts in ways that help the plants and 

animals survive. 

Sense and Response 
• Animals sense information in their environment. 
• Animals respond to information in ways that help the animals survive. 

Optional Homework 

With adult supervision, students observe their local environment. Students then record an example of an 

animal responding to something it senses. 
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Lesson 17 
Objective: Make observations firsthand or from media to explain that animals use their body parts to 

sense information. 

Launch  5 minutes  

Ask students to think silently about the question Which body parts do humans use to sense information? 

Then remind students of the five human senses—sight, hearing, smell, taste, touch—and have students 

point to the body part they use for each sense. Confirm that humans use their eyes to see, ears to hear, 

nose to smell, mouth to taste, and skin to touch.  

► Which body parts do you think other animals use to sense information? 

▪ I think my dog uses its ears to hear just like I do. I see her ears move when I say her name. 

▪ I’m not sure. Do crayfish have ears? 

Explain that students will learn more about the body parts different animals use to sense their 

environment by watching the videos from the previous lesson again. 

Agenda 

Launch (5 minutes) 

Learn (25 minutes) 

▪ Observe Sensing in Videos (15 minutes) 

▪ Explain Crayfish Senses (10 minutes) 

Land (5 minutes) 

Teacher Note 

Students may notice that humans use 
several body parts for the sense of touch. 
Validate their responses as true. The skin all 
over their body can feel.  
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Learn  25 minutes  

Observe Sensing in Videos (15 minutes) 

Create four signs by writing the following words on four different sheets of paper: Eyes, Ears, Nose, and 

Mouth. Draw the body part on each sign. Then place each sign in a different corner of the classroom. 

Explain to students that they will watch the videos from the previous lesson as a class and participate in a 

Question Corners routine.  

Tell students to closely observe the animals in the videos and to consider the following question as they 

watch: Which body part is the animal using to sense information? 

Play the monkey video (http://phdsci.link/1461) twice. Then prompt students to move to the corner that 

shows the body part they think the monkey is using to sense food in the water. If students are in a corner 

with at least one other classmate, instruct them to turn to a partner in their corner and discuss why they 

picked that body part.  

Ask one or two students from each occupied corner to share why they picked that body part.  

Sample student responses: 

▪ We think the monkey sees the food with its eyes, because we saw it looking in the water. 

▪ We think the monkey smells the food with its nose. It holds the food close to its nose before it 

eats it. 

Then invite students to move to a new corner if their thinking has changed. 

Repeat this process for the dog video (http://phdsci.link/1462) and the hippopotamus video 

(http://phdsci.link/1463). Play each video twice and ask students to participate in the Question Corners 

routine for each animal. 

Sample student responses: 

▪ We think the dog uses its nose to smell the food because we saw it sniffing the snow. 

▪ We think the dog tastes the food with its mouth. We saw it put its mouth in the snow.  

▪ We think the hippopotamuses hear a noise with their ears. There is a splashing noise before they 

run into the water. 

Teacher Note 

The Question Corners collaborative 
conversation routine allows students to 
express and support their opinions. Present 
a debatable statement or question. In each 
corner of the classroom, post a response or 
an opinion. Ask students to move to the 
corner that best represents their opinion 
and to discuss the reasons they chose that 
corner. After students listen to one 
another’s reasoning, offer them the option 
of moving to another corner, but inform 
them that they must explain their rationale 
for moving. 

Content Area Connection: English 

To support students’ speaking and listening 
skills, consider modeling how students could 
respond to each other during this exchange. 
For example, students could respond with  
“I agree” or “I had a different reason …” 
after listening to a partner’s reasoning (2F). 

http://phdsci.link/1461
http://phdsci.link/1462
http://phdsci.link/1463
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After students complete all three Question Corners, bring them back together as a class and ask them to 

summarize what they observed in the videos. 

► What did we find out about how animals use their body parts to sense information?  

▪ Animals can use many different body parts to sense information. 

▪ Animals can use body parts like eyes, noses, and ears to sense information. 

Explain Crayfish Senses (10 minutes) 

Display the photograph on the front of the Crayfish Sensing Body Parts Knowledge Deck poster. Ask 

students to think silently about the following question as they view the photograph: Which body parts do 

you think a crayfish uses to sense its environment?  

Have students show a nonverbal signal to indicate whether they can answer the question now or need 

more information. Acknowledge the need for more information. Display the back of the Knowledge Deck 

poster and read the text aloud.  Then draw students’ attention back to the photograph on the front 

of the card. 

► What did you learn about how crayfish use their body parts to sense information? 

▪  Crayfish can see with their eyes. They can see what’s in front of them and behind them. 

▪  Crayfish have long antennae that can feel and short antennae that can taste and smell.  

Summarize that crayfish use several body parts to sense information.  Then have students gather around 

one of the crayfish tanks. Provide the crayfish with sensory information by removing the aquarium shelter 

from the tank and placing a piece of food inside the tank. Then place the aquarium shelter back into the 

tank. Allow students to observe the crayfish’s response. 

 

Teacher Note 

If crayfish are not available for live observation or if the crayfish does not respond as anticipated, play the 
crayfish sensing video (http://phdsci.link/1508) (2F). Teacher Note 

Many animals, including crayfish, have 
internal body parts for hearing. 

English Language Development 

Students will encounter the terms antenna 
and antennae throughout this module. Point 
out the crayfish’s antennae on the 
Knowledge Deck poster photograph. 
Providing the Spanish cognate antena may 
be helpful. English learners may also benefit 
from acting out the function of antennae 
with their hands. Consider having students 
close their eyes and pretend their fingers are 
antennae as they feel around to identify 
objects. To provide additional support, 
consider showing photographs of other 
animals with antennae, such as crabs, 
lobsters, and insects (4A). 

http://phdsci.link/1508
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► Which body parts do you think the crayfish just used to sense information? Why do you  

think that?  

▪ I think the crayfish saw the aquarium shelter with its eyes. It looked at the shelter before it went 

back inside. 

▪ I saw the crayfish moving its antennae. I think it smelled the food before it went to eat it. 

Use student responses to confirm that the crayfish likely used more than one body part to sense the 

changes in its tank. Distribute a Crayfish Sensing Body Parts Knowledge Deck card to each student.  Then 

ask the following question. 

► How do you think sensing and responding to information helps crayfish survive?  

▪  Crayfish need to eat. Senses help crayfish find food to eat. 

▪  Our crayfish ran into its shelter to hide. I think hiding keeps crayfish safe. 

Land  5 minutes   

Display the anchor model. Point out the crayfish on the model and ask students what they can add based 

on their new learning about senses. Use student responses to update the anchor model. 

Differentiation 

If students need additional support, consider 
rereading the text on the Knowledge Deck 
poster and having students point to the 
sensing body parts it describes. Next, show 
or replay the optional crayfish sensing video. 
Then ask which sensing body parts crayfish 
use to sense food. 

Teacher Note 

The photograph on the back of the Crayfish 
Sensing Body Parts Knowledge Deck poster 
and student cards shows a scanning electron 
microscope image of a crayfish. This kind of 
photography achieves a high-resolution 
image, clearly capturing the shape and detail 
of the subject. While students do not need 
to understand this kind of photography, it 
may be beneficial to explain that the 
photograph shows the tiny sensory hairs 
that cover the crayfish's body. If time allows, 
encourage students to use handheld 
magnifiers to observe the hairs more closely 
and to describe what they notice. 

Teacher Note 

If time permits, read aloud page 29 of Over 
and Under the Pond (Messner and Neal 
2017). Ask questions such as these: What 
does the crayfish sense? How does it 
respond? Why does it respond that way? 
Summarize that the crayfish senses the 
raccoon and swims away to survive. 
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Sample anchor model:  

 

Many plants and animals live in a pond environment. They have body parts. Pond plants 

and pond animals use their body parts in ways that help the plants and animals survive. 

Pond animals can sense and respond to information. 
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Lesson 18 

Animal Communication 

Prepare 
In Lesson 18, students broaden their analysis of sense and response to include the ways animals 
communicate. First, students observe a crossing guard helping a family cross a street and wonder whether 
other, nonhuman, animals communicate too. Then students model the behavior of vervet monkeys and 
analyze animal behaviors in videos and a text to describe the pattern that animals communicate to help 
themselves and others survive. 

Student Learning 

Knowledge Statement 

Animals communicate in ways that help themselves and others survive. 

Objective 

 Lesson 18: Analyze information from a modeling activity, videos, and a text to conclude that 
animals communicate to help themselves and others survive. 

Concept 2: Sense and Response 

Focus Question 
How do plants and animals respond to their 
environment? 

Phenomenon Question 
Why do animals communicate? 
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Texas Essential Knowledge and Skills Addressed 

2.10A  Observe, record, and compare how the physical characteristics and behaviors of 
animals help them meet their basic needs. (Addressed) 

English Language Proficiency Standards Addressed 

2E  Use visual, contextual, and linguistic support to enhance and confirm understanding of 
increasingly complex and elaborated spoken language. 

Materials 

  Lesson 18 
Student  None   

Teacher  Vervet Monkey Photographs (Lesson 18 Resource A)   ● 

Predator Photographs (Lesson 18 Resource B)  ● 

Beaver Communication Photograph and Text (Lesson 18 Resource C)  ● 

Preparation  Cue crossing guard video, “Vervet Monkey’s Escape Plans” video (BBC 2014), and beaver video: 
http://phdsci.link/1464, http://phdsci.link/1465, and http://phdsci.link/1466. 

● 
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Lesson 18 
Objective: Analyze information from a modeling activity, videos, and a text to conclude that animals 
communicate to help themselves and others survive. 

Launch   5 minutes   
Play the crossing guard video (http://phdsci.link/1464) with the sound on. Explain that the woman in the 
yellow vest is a crossing guard. 

► How do you think the people driving the cars know they should stop? 

 The crossing guard holds up her hands. 

 She blows a whistle. 

 They can see the crossing guard standing in the street. 

► How do you think the family knows when to cross the street? 

 The crossing guard tells the family when to cross. 

 They see the crossing guard holding up her hands to keep the cars stopped. 

Highlight student responses that mention that the people in the video communicate with one another. 
Tell students that to communicate means to send and receive information, and explain that talking, 
gesturing, and making noises are all ways to communicate. 

 

English Language Development 

Introduce the term communicate explicitly. Providing the Spanish cognate comunicar may be helpful. 

Agenda 

Launch (5 minutes) 

Learn (20 minutes) 

 Prepare for Modeling Activity (5 minutes) 

 Model Vervet Monkey Responses  
(15 minutes) 

Land (10 minutes) 
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► Do you think other animals communicate with each other? Why do you think that?   

 I think they do. My dog barks when he sees another dog. 

 Yes, because I hear birds chirping to each other in the morning. 

 Some animals don’t make noise, so I don’t know if they communicate. 

► Why do you think animals communicate with each other? 

 I think animals communicate to help them find food. 

 Maybe animals communicate to help each other stay safe like the people in the video. 

Tell students that in this lesson, they will explore how other animals communicate to try to answer the 
Phenomenon Question Why do animals communicate? 

Learn   20 minutes   
Prepare for Modeling Activity (5 minutes) 

Display the vervet monkey photographs (Lesson 18 Resource A) and tell students that vervet monkeys live 
in some parts of Africa.     

        

Refer to the photograph of the monkey by itself and explain that vervet monkeys take turns looking out 
for danger. Tell students that the monkey that is looking out for danger is called the lookout monkey. 

Teacher Note 

As students share, record their responses on 
sticky notes and post the notes in the 
Related Phenomena section on the bottom 
of the driving question board. 

Teacher Note 

Vervet monkeys live throughout southern 
and eastern Africa. Consider pointing out 
this location (and students’ location, for 
comparison) on a world map. 
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Next, display the predator photographs (Lesson 18 Resource B) and explain that leopards, eagles, and 
snakes are three animals that try to eat vervet monkeys.  

         

Tell students to imagine that the lookout monkey has just seen a leopard. 

► What do you think the lookout monkey will do next? 

 The lookout monkey might tell the other monkeys about the leopard. 

 Maybe the lookout monkey will try to scare the leopard away. 

Highlight responses that mention that the lookout monkey communicates with other monkeys. Explain 
that lookout monkeys make noises to warn other monkeys when a leopard, eagle, or snake is nearby, and 
they have a different noise for each of these three animals. Tell students that when the monkeys hear 
each noise, the monkeys respond in a different way. Describe each response to students: 

 Vervet monkeys respond to leopards by climbing up into trees and making loud noises. 

 Vervet monkeys respond to eagles by looking up and hiding. 

 Vervet monkeys respond to snakes by standing up and looking at the ground.  

Model Vervet Monkey Responses (15 minutes) 

Tell students they will participate in a modeling activity to learn more about why vervet monkeys might 
respond in these ways. Have students work together to choose one movement to represent each of the 
three responses. Then have students brainstorm three warning noises that the lookout monkey can use to 
communicate which animal is nearby.   Record the animals, warning noises, and responses in a class 
chart.   

   

Teacher Note 

Students may choose words  
(e.g., leopard, look up) or identify 
vocalizations (e.g., roaring, hissing) to 
represent each warning noise. 

Differentiation 

Consider adding drawings to the chart to 
support student understanding. 
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Sample class chart: 

Animal  Warning Noise  Response 

Leopard  “Roar”  Raise arms like tree branches and yell 

Eagle  “Screeeech”  Look up, and then crouch and cover head 

Snake  “Hissss”  Stand up and look at floor 

Hold up each animal photograph (Lesson 18 Resource B), and instruct students to make the associated 
warning noise a few times and practice their responses. 

Tell students that during the modeling activity, they will act as vervet monkeys. Select one student to act 
as the lookout monkey. Explain that the student acting as the lookout monkey will see a photograph of a 
leopard, an eagle, or a snake. That student should then use the warning noise the class agreed on to 
communicate to the other students which animal is nearby. When the other students hear the warning 
noise, they should respond appropriately based on the responses recorded on the class chart.  

Begin the modeling activity by telling students to act like vervet monkeys. Encourage them to safely act 
out monkey behaviors such as walking, eating, and playing. After a few moments, secretly display the 
eagle photograph (Lesson 18 Resource B) to the student acting as the lookout monkey.   The student 
should perform the warning noise the class chose for eagles, and the rest of the students should respond 
appropriately.  

After students respond, pause the activity. 

► Why do you think vervet monkeys respond to eagles by looking up and hiding? 

 Maybe they look up to see where the eagle is. Then they hide so the eagle can’t find them. 

 I think the monkeys hide so it is harder for the eagle to find and grab them. 

Confirm that this response makes it harder for eagles to find and catch the monkeys. Repeat the modeling 
activity, but this time show the student acting as the lookout monkey the photograph of the snake. 

► Why do you think vervet monkeys respond to snakes by standing tall and looking down? 

 I think they look down so they can see where the snake is. 

 Maybe they stand tall so they can see the ground better. 

Teacher Note 

When displaying the photograph of each 
predator, ensure that only the student 
acting as the lookout monkey can see the 
photograph (2E). 
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Confirm that this response helps monkeys locate the snake and keep themselves safe. Repeat the 
modeling activity again, and show the student acting as the lookout monkey the photograph of the 
leopard. 

► Why do you think vervet monkeys respond to leopards by running up into trees and making loud 
noises? 

 Maybe they climb trees to get farther away from the leopard. 

 Maybe the loud noises make the leopard go away. 

Confirm that this response helps monkeys stay a safe distance away from leopards. Also explain that 
vervet monkeys make loud noises to communicate to leopards to go away.    

Repeat the modeling activity at least once more for each animal. During these additional rounds, 
encourage students to keep in mind the purpose of each response. 

Bring the class back together. Summarize that the modeling activity helped students understand how 
each response helps keep the vervet monkeys safe. Have students Think–Pair–Share in response to the 
following question. 

► How does communication help vervet monkeys? 

 Communication helps the monkeys know which animal is coming so they can respond  
the right way. 

 It helps them protect themselves from being eaten. 

Summarize that vervet monkeys communicate to protect themselves and other monkeys from danger. 

Tell students they will watch a video so they can see what these vervet monkey responses look like in 
nature. Play the “Vervet Monkey’s Escape Plans” (BBC 2014) video (http://phdsci.link/1465).   

► How was our modeling activity different from what happens in nature? 

 We made up different noises for the lookout monkey to use. 

 We just pretended to climb trees. 

Teacher Note 

This video shows vervet monkeys 
responding to a representation of a hawk. 
Explain to students that the warning noise 
and responses are similar to those the 
monkeys use for eagles. The monkeys’ 
responses to a flying predator may depend 
on their surroundings and what they have 
available for shelter, but they always look up 
and try to hide. 

Teacher Note 

Leopards are stealthy hunters that ambush 
prey by surprise. They often retreat when 
they realize they have been seen. 
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Land   10 minutes   

Tell students they will watch a video of a beaver using its tail to communicate. Remind students that 
beavers can live in pond environments. Play the beaver video (http://phdsci.link/1466) with the sound on. 

► How does the beaver in the video use its tail to communicate? 

 The beaver communicates by slapping its tail against the water. 

 The beaver makes a noise with its tail. 

► What information do you think the beaver in the video is trying to communicate?  

 Maybe the beaver sees an animal that eats beavers and is telling other beavers to hide. 

 Maybe the beaver is telling another animal to go away. 

Tell students that it may help to read about beavers to learn more about why a beaver slaps the water 
with its tail. Tell students to think about this question as they listen: Why does a beaver slap the water 
with its tail? Display the beaver photograph (Lesson 18 Resource C) and read aloud the text underneath 
the photograph twice.    

 

After the reading, have students participate in a Mix and Mingle routine to explain why a beaver slaps the 
water with its tail. 

   

Differentiation 

To support students with auditory 
processing difficulties, consider providing 
additional images, using gestures, rephrasing 
information, or previewing the text with 
them before the lesson. 
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Sample student responses: 

 The beaver is telling its family there is danger so they can hide. 

 The beaver is trying to scare an animal away. 

Summarize that beavers slap the water to communicate with their families about danger and to scare 
other animals away. Use this learning to update the anchor model. 

Sample anchor model:  

 

Many plants and animals live in a pond environment. They have body parts. Pond plants 
and pond animals use their body parts in ways that help the plants and animals survive. 
Pond animals can sense and respond to information. Pond animals communicate to help 
the animals survive. 
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Remind students that they have observed examples of the ways humans, vervet monkeys, and beavers 
communicate. Ask students to Think–Pair–Share in response to the following questions. As they share, 
encourage them to use at least two pieces of evidence to support their response. 

► Why do animals communicate? How does it help them? 

 Animals communicate to help each other stay safe. I saw the beaver slapping its tail to warn its 
family about danger and the crossing guard telling the cars to stop. 

 Animals communicate to protect themselves from being eaten. Vervet monkeys and beavers 
make noises to scare other animals away. 

 They communicate to help them survive. Communicating helps vervet monkeys hide from eagles, 
and it helps people cross the street safely. 
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Summarize students’ responses to add communicate and to the second sentence strip in the Sense and 
Response section of the anchor chart. 

   

Check for Understanding 

Students orally use evidence to explain that animals communicate to help themselves and others survive. 

Evidence  Next Steps 

Students describe similarities among the 
observed animals to identify the pattern that 
animals communicate to help themselves and 
others survive (e.g., the beaver and the monkeys 
make noises to frighten other animals away). 

If students need support to identify patterns in 
their observations, review two examples of 
animal communication and ask what is similar 
about the two examples. 

Students cite one or more observed examples of 
animals as evidence that animals communicate to 
help themselves and others survive. 

If students need support to make an accurate 
statement, have them begin by answering the 
prompt for each kind of animal: How does 
communicating help beavers? How does 
communicating help monkeys? 
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Sample anchor chart: 

Survival 

Body Parts 
• Plants and animals have body parts. 
• The body parts of plants and animals have many different functions. 
• Plants and animals use their body parts in ways that help the plants and 

animals survive.  

Sense and Response 
• Animals sense information in their environment.  
• Animals communicate and respond to information in ways that help the 

animals survive. 

Optional Homework 

Students observe and record one example of the way a family member, teacher, neighbor, or friend 
communicates to help someone else. 
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Lessons 19–20 

Plant Responses 

Prepare 
In Lessons 19 and 20, students continue investigating the Concept 2 Focus Question: How do plants and 
animals respond to their environment? Students set up an investigation to test whether radish plants 
respond to light in their environment. After analyzing the results of their investigation and examining 
photographs of plants, students notice the pattern that some plants respond to light in their environment. 

Student Learning 

Knowledge Statement 

Some plants respond to light in their environment.  

Objectives 

 Lesson 19: Plan and conduct an investigation to test whether plants respond to light. 

 Lesson 20: Analyze data and observe photographs to notice the pattern that some plants 
respond to light in their environment. 

Concept 2: Sense and Response 

Focus Question 
How do plants and animals respond to their 
environment? 

Phenomenon Question 
Do plants respond to light in their environment? 
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Texas Essential Knowledge and Skills Addressed 

2.2B  Plan and conduct descriptive investigations. (Addressed) 

2.2C  Collect data from observations using scientific tools. (Addressed) 

2.2D  Record and organize data using pictures, numbers, and words. (Addressed) 

2.2E  Communicate observations and justify explanations using student‐generated data 
from simple descriptive investigations. (Addressed) 

2.2F  Compare results of investigations with what students and scientists know about the 
world. (Introduced) 

2.3B  Make predictions based on observable patterns. (Introduced) 

2.4A  Collect, record, and compare information using tools, including computers, hand 
lenses, rulers, plastic beakers, magnets, collecting nets, notebooks, and safety goggles 
or chemical splash goggles, as appropriate; timing devices; weather instruments such as 
thermometers, wind vanes, and rain gauges; and materials to support observation of 
habitats of organisms such as terrariums and aquariums. (Addressed) 

2.10B  Observe, record, and compare how the physical characteristics of plants help them 
meet their basic needs such as stems carry water throughout the plant. (Addressed) 

English Language Proficiency Standards Addressed 

3E  Share information in cooperative learning interactions. 

Materials 

  Lesson 19  Lesson 20 
Student  Light investigation (1 set per group): assembled 8″ × 8″ × 8″ cardboard box with opening on  

one side (1), cup with radish plants prepared by teacher (1) 
●  ● 

Science Logbook (Lesson 19 Activity Guide)  ●  ● 

Science Logbook (Lesson 20 Activity Guide)    ● 
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Teacher  Plants Next to Window Photograph (Lesson 19 Resource A)   ●   

Radish plants for light investigation: 8″ × 8″ × 8″ cardboard boxes (2), 9 oz plastic cups (8),  
two‐headed grow lamp (1), potting soil (9 cups), radish seeds (1 packet), tape, access to water 

●  ● 

Plant Responses to Light Photographs (Lesson 20 Resource A)    ● 

Calla Lily Photograph (Lesson 20 Resource B)    ● 

Preparation  5 Days Before: Prepare radish plants for light investigation. (See Lesson 19 Resource B.)   ●   

Prepare to set up the classroom light investigation. (See Lesson 19 Resource B.) Assemble a 
cardboard box for each group. Leave one side of each box open. Secure the closed sides with tape as 
necessary. If time permits and students are able, consider allowing the class to help assemble the 
cardboard boxes. 

●   

Prepare a color copy of each photograph in Lesson 20 Resource A. During the lesson, post the 
photographs in different areas of the classroom. 

  ● 
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Lesson 19 
Objective: Plan and conduct an investigation to test whether plants respond to light. 

Launch   5 minutes   

Display the photograph of plants in a pot next to a window (Lesson 19 Resource A). 

  

Invite students to Think–Pair–Share in response to the following questions. 

► What do you notice about the body parts of these plants? 

 There are a lot of stems. 

 I see that the leaves are pointy and bright green. 

 The leaves are mostly on one side. 

Agenda 

Launch (5 minutes) 

Learn (24 minutes) 

 Plan and Conduct the Light Investigation 
(14 minutes) 

 Make Predictions (10 minutes) 

Land (6 minutes) 
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► Do you think the plants are getting what they need to survive? What evidence do you see from the 
picture that supports your answer? 

 Yes, because the plants don’t look sick. They look like the radish plants that had leaves, roots, 
and stems. 

 Yes, I think the plants are getting light that they need to survive. I can see the light coming in 
from the window. 

 Yes. I think they are getting enough water to survive, because the leaves and stems aren’t falling 
over. 

Use student responses to label the plant photograph with light, leaves, stems, and roots in the soil. Tell 
students that the light is from sunlight shining through the window. 

Sample class labels:  

 

► What do you wonder about the body parts of these plants? 

 I wonder why the leaves are facing the window. 

 Why are all the leaves on one side? 

As students share, record their questions on sticky notes and post the notes on or near the plant 
photograph.   Highlight student questions related to the plant leaning toward the window.   Teacher Note 

After this activity, move the sticky notes with 
student questions to the driving question 
board. 



PhD SCIENCE® TEKS EDITION  Survival ► Lesson 19 

© Great Minds PBC 
  6 

► Why do you think the leaves and stems are growing this way? 

 I don’t know. Maybe these plants just grow that way. 

 Maybe the leaves want more light, so they’re trying to get closer to the window. 

 I think the plants are trying to get light. We know plants need light to survive. 

Draw attention to student responses that suggest that the plant body parts may be growing toward the 
window because of the light outside the window. Remind students that a response is an action that 
results from getting information. 

► Do you think plants respond to light in their environment? 

 Plants can’t really move, so I don’t think they can respond. 

 Maybe their body parts move a little bit toward light. 

Introduce the Phenomenon Question Do plants respond to light in their environment?, and tell students 
they will investigate this question in this lesson and the next lesson.    

Learn   24 minutes   

Plan and Conduct the Light Investigation (14 minutes)  

 

Direct students’ attention to the two cardboard boxes filled with the radish plants prepared for the light 
investigation. Point out the light from the grow lamp above the boxes. Remind students of the plant 
photograph they saw during the Launch, and explain that for this investigation, the radish plants 
represent the plants next to the window and the lamp represents the sunlight shining through the 
window. Tell students that the plants have been growing in the boxes underneath the lamp for  
several days. 

Teacher Note 

Throughout the investigation, encourage students to identify and demonstrate ways to conserve and 
dispose of natural resources and materials, such as reusing or recycling the cardboard (2.1B). 

Teacher Note 

Unlike plants, many animals make conscious 
choices about how to respond to 
information around them. Because plants do 
not have brains, their response of growing 
toward light is entirely automatic. Auxin, a 
plant hormone, causes the cells on the 
shaded side of a stem to grow larger and 
faster. As a result, the stem bends toward 
light. During the class discussion, guide 
students away from thinking of plants as 
active decision‐makers. 
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Remove one cup with radish plants from one box and display the cup alongside one of the empty 
cardboard boxes prepared for student groups. Tell students that they will receive a cup with radish plants 
and a box to investigate whether plants can respond to light. Place the cup with radish plants inside the 
box and close the open side by folding the flaps down and holding them closed with one hand. Tell 
students that the closed box represents a room that the radish plants live in. 

Bring students’ attention back to the plant photograph (Lesson 19 Resource A) and ask students to 
compare the room in the photograph to the box. 

► What do we need to add to our box so it looks like the room in the picture? 

 The box doesn’t have a window. 

 No light is coming into the box. 

Confirm that the box is missing a place for light to come in. Fold the flaps down inside the box to create an 
opening on one side of the box. Tell students that the opening represents a window in the room. 

Remove the cup with radish plants from the box and demonstrate three positions for the opening: 
opening on the top, opening on the bottom, or opening on the side. Have students Think–Pair–Share in 
response to the following question. 

► Which way should we turn the box to make it look like the room in the picture? Why do you  
think so? 

 We should turn the box so the opening is on the side.  

 The window is on the side in the picture. 

Use student responses to confirm that students should position the box so the opening is on the side.  

Divide the class into six groups and distribute a box to each group. Have students fold down the flaps of 
each box to create an opening on the side, and write students’ names on the outside of each group’s box. 
Then take their boxes to a spacious area in the classroom that is easily visible to students. The area should 
be away from windows, if possible, and it should have an electrical outlet and a sturdy object to clip the 
grow lamp onto, such as a desk, table, or shelf. 
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Place one cup with radish plants in each box.   Then arrange the boxes in a tight circle, with the openings 
facing the center.   

 

Place one of the original cardboard boxes from the radish plant growing setup next to the circle and place 
the two remaining cups with radish plants in this box. Be sure to orient this box with its opening on top. 
Then center one head of the grow lamp directly above this box and the second head of the grow lamp 
directly above the center of the circle. Position both lamp heads 15 to 20 cm above the top of each box. 

  

Remind students that all the radish plants were previously growing in a box with an opening on top. Tell 
students that the two remaining cups with radish plants will continue growing in a box with an opening on 
top and a light above the plants. 

Teacher Note 

Before arranging the boxes, consider taking 
photographs of the plants so students can 
more easily compare the results in the next 
lesson. 

Teacher Note 

If the plants will remain in this setup for 
longer than a day, use a marker to draw an X 
to indicate the spot where the plant should 
return each day after watering. 
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Make Predictions (10 minutes) 

Tell students that in the next lesson, they will compare the plants in the box with the top opening with the 
plants in the boxes with a side opening.  

► Do you think the plants in the boxes with a side opening will look different from the plants in the 
box with the top opening? 

 I think the plants in the boxes with a side opening will bend sideways toward the open sides of 
the boxes. I think the plants in the box with the opening on top will grow straight up toward the 
light. 

 I think all the plants will look the same. I think plants always grow straight up. 

 I think the plants in the box with the opening on top will keep growing, but the plants in the 
boxes with a side opening will die because their leaves won’t get enough light. 

Review with students that when they say what they think will happen, they are making a prediction.   
Ask students to make a prediction in their Science Logbooks (Lesson 19 Activity Guide) by drawing what 
they think the radish plants will look like by the next lesson. Then ask students to use the sentence frame 
in their Science Logbooks to explain the reasoning behind their prediction.   

Sample student response:  

                  
 I think the plants will look like this because the plants will grow toward the openings to get light. 

English Language Development 

Students will encounter the terms predict 
and prediction in this lesson set. Offering a 
synonym for predict, such as expect, may be 
helpful. Consider providing the Spanish 
cognates for predict (predecir) and prediction 
(predicción). Students may also benefit from 
scaffolding in the form of additional 
sentence frames such as these. 

 I predict the plants in the boxes with a 
side opening will           . 

 I predict the plants in the box with the 
top opening will           . 

Check for Understanding 

As students record responses, look and listen 
for evidence that students understand that 
the purpose of the investigation is to collect 
data to help answer a question. Student 
work should include drawings of what they 
think will happen and reasoning that 
mentions light or openings. 

Teacher Note 

If students need support making predictions, 
name or sketch a few options that students 
discussed (e.g., all plants growing toward the 
opening in their box, all plants growing 
straight up, some plants dying), and ask 
students to choose the one they think is 
most likely to happen. Explain to students 
that it is fine if their prediction is incorrect, 
as long as they include reasoning for their 
thinking. 
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Land   6 minutes    

After they finish writing their predictions, have students participate in a Mix and Mingle routine to share 
their predictions with several partners. Then remind students that they will observe the radish plants in 
the next lesson to try to answer the Phenomenon Question Do plants respond to light in their 
environment?
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Lesson 20 
Objective: Analyze data and observe photographs to notice the pattern that some plants respond to light 
in their environment. 

Launch   3 minutes  

Remind students that in the previous lesson, they set up radish plants to investigate whether plants 
respond to light. Invite students to observe the investigation setup with the lamp turned on and tell them 
to pay close attention to where the light is shining. Tell students that in this lesson they will collect data 
about the plants to try to answer the Phenomenon Question Do plants respond to light in their 
environment? 

Learn   26 minutes   

Collect Radish Plant Data (10 minutes) 

Ask students to return to their groups from the previous lesson. Distribute each box with radish plants to 
its assigned group. Be sure to hold the cup with plants in place with one hand while carrying each box. Ask 
students in each group to observe the plants in their box without touching the cup or plants. Then 
carefully slide each group’s cup out of the box without rotating the cup. Ask students to draw a picture in 
their Science Logbooks (Lesson 20 Activity Guide) to show how the plants from the box with a side 
opening look.   

Agenda 

Launch (3 minutes) 

Learn (26 minutes) 

 Collect Radish Plant Data (10 minutes) 

 Analyze Investigation Data (9 minutes) 

 Analyze Plant Photographs (7 minutes) 

Land (6 minutes) 

Teacher Note 

Many factors are involved in successful plant 
growth. If a group’s plants do not respond as 
they should, have that group join another 
group. Ask them to draw the results of that 
group’s plants in their Science Logbooks 
instead. 
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After students finish drawing, invite them to participate in their groups in a Gallery Walk to observe other 
groups’ radish plants.   As students make observations, encourage them to look for similarities between 
each group’s plants. 

Then bring the class back together. Have students Think–Pair–Share about the following question.  

► What did you notice about the plants you observed? 

 All the leaves and stems are growing to the side. 

 The leaves and stems are bending. 

Draw students’ attention to the box with the opening on top. Remove the plants from the box and place 
them in a location that is visible to all students. Ask students to observe the cup with radish plants and to 
draw a picture in their Science Logbooks (Lesson 20 Activity Guide) of the plants from the box with the top 
opening. Have students share their observations with a partner and then with the class. 

Sample student responses: 

 The leaves and stems are not bending. 

 The leaves and stems are growing straight up. 

Build on student responses to confirm that the leaves and stems of the plants grew in the direction of the 
opening in their box; the leaves and stems in the boxes with a side opening grew to the side, while the 
leaves and stems in the box with the top opening grew straight. 

Analyze Investigation Data (9 minutes) 

Collect one group’s cup with radish plants. Display this group’s radish plants in an easily visible location 
next to the radish plants grown in the box with the top opening. 

Then direct students to the question in their Science Logbooks (Lesson 20 Activity Guide), and read the 
question aloud to the class. Ask students to work with a partner to use the sentence frame in their 
Science Logbooks to record a response. 

► Why did the leaves and stems grow toward the openings?  

 I think the leaves and stems grew toward the openings because they wanted more light. 

   

Teacher Note 

In a Gallery Walk, students’ work is posted 
around the room. Students circulate in their 
groups to closely view and discuss others’ 
work before debriefing with the whole class. 
A Gallery Walk benefits students by 
deepening engagement and understanding 
and by allowing students to share their work 
with peers (3E). 

Reinforce self‐management skills by 
coaching students not to crowd another 
group of observers at a box. If another group 
is already at a box, students should go to a 
different box or wait patiently in an assigned 
area. 
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Ask a few students to share their responses with the class. Confirm that in response to the light from the 
lamp, the radish plants’ leaves and stems grew toward the light. Then remind students that light was 
coming from a different direction outside each box, whether from the side of the box or from the top of 
the box.  

Have students review the prediction they made in their Student Logbooks (Lesson 19 Activity Guide) in 
the previous lesson. 

► Was your prediction correct? Why or why not? 

 Yes, because I said that the plants in the boxes with an opening on the side would bend to the 
side, and the plants in the box with the opening on top would grow straight up. 

 No, my prediction was wrong because I thought both plants would grow the same way. 

Next, place one plant cup from the top‐opening box back into its box. Lift the cup with one hand, and 
while holding the cup, rotate the box so the opening is on the side. Ask students to consider what might 
happen to the plants if their box now has the opening on the side. 

► How do you think the leaves and stems of the radish plants will respond?   

 I think the leaves and stems will grow toward the opening on the side. 

 The plants will probably grow their leaves and stems sideways toward the light. 

Use student responses to confirm that the response of the plant leaves and stems will likely be to grow 
toward the light that is outside the side opening. 

 

   

Teacher Note 

Continue to maintain six cups with radish plants for Lessons 21 and Lesson 23. These plants can be 
maintained in the original setup.  

Extension 

Consider conducting this plant investigation 
by leaving the box on its side and placing it 
with its plants under the lamp. The next day, 
students will see that the direction of each 
plant’s leaves and stem changed in response 
to light. 

Differentiation 

Some students may have the misconception 
that the plants in the boxes with side 
openings did not grow toward light because 
the lamp was above the plants and the 
plants grew sideways. Consider sliding these 
plants to the outer edge of the box so they 
are nearly outside the box. Then continue 
the investigation for a few more days. 
Students will observe the plants continuing 
to grow sideways out of the boxes before 
the plants’ leaves move vertically toward the 
light above. 
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Analyze Plant Photographs (7 minutes)  

Ask students whether they think other plants respond to light the same way the radish plants did. Have 
students use a nonverbal signal to indicate their initial thinking. Tell students they will observe 
photographs of three different plants to find out whether other plants respond to light in similar ways. 

Post the three plant response to light photographs (Lesson 20 Resource A) in different areas of the 
classroom.   Place students in pairs and ask the pairs to move to each area in turn to view each 
photograph.   As students view each photograph, ask them to discuss these questions with their partner: 

► What is this plant’s response to light? 

► What evidence makes you think that? 

Circulate to remind students of the questions they should consider at each photograph they visit. When 
all students have viewed and discussed each photograph, bring the class back together. Display the 
photographs of the calla lily, bean plant, and tomato plant (Lesson 20 Resource A) one at a time, and ask 
students to respond to the following prompt for each plant. 

► Look at the plant’s leaves and stem. What is their response to light? 

 The leaves of the calla lily are bending toward the window. 

 The bean plant’s stem is bending toward the light bulb. 

 The tomato plant’s leaves are growing up toward the lamp even though it is sideways on the 
ground. 

   

Teacher Note 

Consider whether students can 
independently transition between 
photographs or whether they will be  
more successful with teacher‐led transitions 
every 1 to 2 minutes. 

Teacher Note 

Consider printing two copies of the plant 
response to light photographs (Lesson 20 
Resource A) to reduce the number of 
student pairs observing each photograph. 
For larger class sizes, consider printing 
additional copies and having students 
observe the photographs in groups at an 
assigned desk (3E). 
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Land   6 minutes   

Draw students’ attention to the Phenomenon Question Do plants respond to light in their environment?  

► Do plants respond to light in their environment? Why do you think so? 

 Yes, because the leaves and stems of the radish plants in boxes with an opening on the side bent 
sideways toward the light. The radish plants in the box with the top opening grew straight up 
toward the light.  

 Yes. All the plants we saw in the pictures are growing toward the light. 

Summarize the pattern that students describe: The response of all the plants students observed was to 
grow their leaves and stems toward light.     

 

   

Check for Understanding 

Students orally use evidence to explain that some plants respond to light by growing toward it. 

Evidence  Next Steps 

Students describe similarities among the 
observed plants to identify the pattern that 
plants grow toward light (e.g., the calla lily and 
the bean plant are bending to grow in the 
direction of the light). 

If students need support to identify patterns in 
their observations, ask students to point to a light 
source in the classroom. Then have them use one 
hand to represent a plant’s stem, and ask them to 
bend their fingers in the direction the plant will 
grow. 

Students cite observed examples of plant growth 
as evidence for the pattern that plants respond to 
light by growing toward light. 

If students need support to articulate evidence, 
ask them questions such as the following: Where 
is the light in the bean plant photograph? In 
which direction do the bean plant’s leaves and 
stem point? If necessary, repeat these questions 
for the other plants in the photographs. 

 

Spotlight on Knowledge and Skills 

Students find a pattern in the data they have 
collected about plants responding to light in 
their environment. Remind students that 
they can find patterns by looking for results 
that happen most or all of the time. 

Teacher Note 

If necessary, clarify for students that the 
roots of a plant do not grow toward light. 
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Next, display the anchor model and the calla lily photograph (Lesson 20 Resource B).  

 

Tell students that calla lilies can live in a pond environment. Work with students to update the anchor 
model based on what they learned about calla lilies in the lesson. 
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Sample anchor model:  

 

Many plants and animals live in a pond environment. They have body parts. Pond plants 
and pond animals use their body parts in ways that help the plants and animals survive. 
Pond animals can sense and respond to information. Pond animals communicate to help 
the animals survive. Some pond plants grow their stems and leaves toward light. 

Optional Homework 

Students examine plants near their homes and share examples of responses to light with a family 
member. If students have indoor plants near windows, they can ask their families for permission to turn 
the plants and watch for a response in the days that follow. 
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Lesson 21 

Sense and Response 

Prepare 
In Lesson 21, students complete a Conceptual Checkpoint to apply their Concept 2 learning to a plant they 

have not yet studied. First, students revisit the driving question board to reflect on their recent learning. 

Students then watch a video of the leaves of a mimosa plant closing and consider what causes that 

response. In the Conceptual Checkpoint, students make observations from a set of photographs to notice 

a pattern: Something is touching the leaves in all the photographs that show a leaf-closing response. 

Students use this pattern as evidence to explain that the leaves of a mimosa plant close in response to 

touch. Finally, students update the anchor chart and respond to the Concept 2 Focus Question: How do 

plants and animals respond to their environment? 

Student Learning 

Knowledge Statement 

Some plants respond to their environment in ways that help the plants survive. 

Concept 2: Sense and Response 

Focus Question 

How do plants and animals respond to their 

environment? 

Phenomenon Question 

What causes the leaves of a mimosa plant to 

close? 
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Objective 

• Lesson 21: Make observations from photographs to notice the pattern that the leaves of a 

mimosa plant close in response to touch. 

Texas Essential Knowledge and Skills Addressed 

2.10B Observe, record, and compare how the physical characteristics of plants help them 

meet their basic needs such as stems carry water throughout the plant. (Introduced) 

English Language Proficiency Standard Addressed 

2F Listen to and derive meaning from a variety of media such as audio tape, video, DVD, 

and CD ROM to build and reinforce concept and language attainment. 

Materials 

 Lesson 21 

Student Mimosa plant cards (1 set per group) ● 

Conceptual Checkpoint (Lesson 21 Resource B) ● 

Teacher Mimosa plant cards (1 set) ● 

Cup with radish plants from Lesson 19 (1) ● 

Preparation Cue mimosa plant videos: http://phdsci.link/1467 and http://phdsci.link/1468. ● 

Prepare mimosa plant cards. (See Lesson 21 Resource A.) ● 

Prepare to distribute a copy of Lesson 21 Resource B to each student. ● 

 

http://phdsci.link/1467
http://phdsci.link/1468
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Lesson 21 
Objective: Make observations from photographs to notice the pattern that the leaves of a mimosa plant 

close in response to touch. 

Launch  5 minutes  
Display the driving question board. The first column contains the questions students have already 

answered, and the second column contains unanswered questions. Read aloud the unanswered questions 

on each sticky note in the second column. Have students use a nonverbal signal to show whether they can 

now answer each question. As students respond, begin to sort these questions into two separate columns 

so the driving question board now has three columns. Keep the newly answerable questions in the second 

column and place the questions that the class still cannot answer in the last column.  

Then tell students they will apply their learning to a new plant.  

Learn  25 minutes  

Prepare for Conceptual Checkpoint (4 minutes) 

Revisit the understanding that some plants respond to light in their environment. Tell students they will 

watch a video of a different plant response.  

Agenda 

Launch (5 minutes) 

Learn (25 minutes) 

 Prepare for Conceptual Checkpoint (4 

minutes) 

 Conceptual Checkpoint (16 minutes) 

 Debrief Conceptual Checkpoint (5 minutes) 

Land (5 minutes) 

Teacher Note 

Leave space in the second column, above 
student questions, to post the Concept 2 
Focus Question later in the lesson. For a 
sample driving question board, see the Land 
of the lesson. 
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Play the first mimosa plant video (http://phdsci.link/1467) from 0:05 to the end.   

► What do you notice about the plant? 

 Some of its leaves close.  

 Some leaves shut, and some leaves stay still. 

► What do you wonder about the plant? 

 Why do the leaves of the plant close? 

 Why do some of the leaves stay open? 

 Do other plants have leaves that close? 

Reveal that the leaves of the mimosa plant close in response to something in its environment. 

► What do you think the plant is responding to? 

 I don’t think it’s responding to light because the radish plant didn’t respond that fast to light. 

 Maybe the leaves got cold. 

Tell students that in this lesson they will explore the Phenomenon Question What causes the leaves of a 

mimosa plant to close? 

Conceptual Checkpoint (16 minutes) 

Tell students that they will look at photographs of mimosa plants to learn more about the response they 

saw in the video. Place students in groups and distribute a set of mimosa plant cards (Lesson 21  

Resource A) to each group. Instruct groups to sort the mimosa plant cards into two categories: leaf-closing 

response (some or all leaves are closed) and no leaf-closing response (all leaves are open). Tell students 

that after they sort their cards, they should closely observe the cards in each category to look for 

similarities. Ask students to discuss their observations in their groups.  

  

Teacher Note 

The first 5 seconds of the mimosa plant video reveal the answer to the Conceptual Checkpoint questions. 
Be sure to cue the video before the lesson so students do not see the beginning (2F). 

Teacher Note 

Consider purchasing a mimosa plant to 
display in the classroom. This plant produces 
a very exciting and memorable response for 
students to observe in person. 

Teacher Note 

The slits along a mimosa plant leaf divide the 
leaf into smaller segments called leaflets. 
Leaflets do not count as individual leaves. 
However, for simplicity, students may refer 
to either the leaves or leaflets as leaves. 

http://phdsci.link/1467
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Sample student sort: 

Category 1: Leaf-Closing Response  

             

Category 2: No Leaf-Closing Response  

             

Bring the class back together. Gather the class set of mimosa plant cards and select the three cards that 

show a leaf-closing response. Display these cards so all students can see them 

► What is similar about the pictures on these cards? 

  Something is touching the leaves in all the pictures.  

Highlight the pattern that students notice: All the leaf-closing response photographs show something 

touching the leaves. Then display the three cards that show a finger. Point out that only two of these 

three photographs show a leaf-closing response. 

Ask students to use a nonverbal response to indicate whether they have an idea what causes the leaves of 

a mimosa plant to close. Then tell students to discuss their idea with a partner. Encourage students to use 

evidence from the card sort to support their idea. 
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Sample student response:  

 I think the leaves close when something touches them. In all the pictures with the leaves closed, 

something is touching the leaves, like a finger.  

Next, tell students they will work independently to show what they have learned about mimosa plants. 

Distribute a copy of the Conceptual Checkpoint (Lesson 21 Resource B) to each student and read aloud 

the following question and answer choices. Ask students to circle the answer they think is correct.  

► What causes the leaves of a mimosa plant to close?  

   
light a smell a touch 

After all students circle an answer, display two mimosa plant cards that show a leaf-closing response and 

two that do not show a leaf-closing response (Lesson 21 Resource A).  

Tell students to look at the second question in the Conceptual Checkpoint (Lesson 21 Resource B). Read 

the question and sentence starter aloud. Then tell students to fill in the blank with the answer they circled 

above. After they fill in the blank, ask them to complete the sentence starter by writing why they think the 

answer they circled causes the leaves of a mimosa plant to close.  

► Why do you think that?  

 I think a touch causes the leaves of a mimosa plant to close because the leaves in the pictures 

are closed when something is touching them. 

 I think a touch causes the leaves of a mimosa plant to close because when nothing touches the 

leaves, they are open. 

Differentiation 

If students struggle with the writing 
demands of this task, consider scribing their 
responses or conducting one-on-one 
interviews. 
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Debrief Conceptual Checkpoint (5 minutes) 

Summarize that students used evidence from photographs to determine that mimosa plant leaves close 

when touched. Tell students they will gather more evidence by watching a video of someone touching a 

mimosa plant. Play the second mimosa plant video (http://phdsci.link/1468). 

► Do you think all plants respond to touch in this way? Why or why not? 

 I don’t think all plants respond like this because when I touch plants outside, their leaves don’t 

close. 

Suggest that students test their ideas by touching the leaves of another plant. Display one of the cups 

with radish plants from Lesson 19 and invite one student to touch its leaves while the rest of the class 

watches. Confirm that radish plants do not respond to touch.  

Check for Understanding 

This Conceptual Checkpoint assesses student understanding of the Concept 2 Focus Question: How do 
plants and animals respond to their environment? 

Evidence Next Steps 

Students circle the response that indicates that 
mimosa plant leaves close in response to touch. 

If students need support to identify what causes 
the mimosa plant’s response, have them revisit 
the class set of mimosa plant cards and compare 
the surroundings of the plants with closed leaves 
and open leaves. Ask this question: What is 
different about the surroundings—light, smell, or 
touch? 

Students cite the pattern in observed examples of 
open and closed leaves as evidence that mimosa 
plant leaves close in response to touch. 

If students need support to identify the pattern, 
have them revisit the class set of mimosa plant 
cards, and ask questions such as these: What is 
similar about the pictures of the closed mimosa 
plant leaves? How are these pictures different 
from the pictures of the open mimosa plant 
leaves? 

 

http://phdsci.link/1468
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Tell students to think about their recent learning about radish plants, calla lilies, mimosa plants, and other 

plants as they Think–Pair–Share in response to the following question: 

► What are some ways you have seen plants respond to their environment? 

 I saw the leaves and stems of radish plants and calla lilies grow toward light. 

 I saw mimosa plant leaves close when they were touched. 

Confirm that the leaves of a mimosa plant close when something touches them and remind students that 

responses help plants and animals survive. Then have students Think–Pair–Share in response to the 

following question: 

► How might closing its leaves help a mimosa plant survive? 

 Maybe animals go away when the leaves close, so the plant does not get hurt. 

 Maybe closing its leaves protects the plant from being eaten by an animal. 

Summarize that the leaf-closing response helps protect mimosa plants from being eaten by animals. 

Record this learning on a sentence strip and place the sentence strip on the anchor chart. 

Sample anchor chart:  

Survival 

Body Parts 
• Plants and animals have body parts. 
• The body parts of plants and animals have many different functions. 
• Plants and animals use their body parts in ways that help the plants and 

animals survive.  

Sense and Response 
• Animals sense information in their environment.  
• Animals communicate and respond to information in ways that help the 

animals survive. 
• Some plants respond to their environment in ways that help them survive.  
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Land  5 minutes  

Return to the driving question board and introduce the Concept 2 Focus Question: How do plants and 

animals respond to their environment? Write the Focus Question at the top of the middle column. 

Sample driving question board:  

Essential Question: How do pond plants and pond animals survive in their environment? 

How do plants and animals 

use their body parts to 

survive in their 

environment? 

 Why do some animals have 
fins and some have feet? 

 Why do turtles have a shell? 

 Are prickles sharp? 

 Why do trees have bark? 

How do plants and animals 

respond to their 

environment? 

 How does a heron know where 
a fish is underwater? 

 How do animals sense food? 

 Can a crayfish smell food? 

 Why do the leaves and stems 

of some plants bend toward a 

window? 

Unanswered Questions 

 Can a moose swim? 

 Why do some fish have 
teeth? 

 Why does a caddisfly larva 
cover itself with pebbles and 
sand? 

Related Phenomena 

 Plants have leaves, but animals do not. 

 Animals have eyes, but plants do not. 

 Cats use their claws when they are mad. 

 Birds fly away when people get close.  

 Some dogs bark when they see another dog. 

 

Remind students that they have seen many examples of plants and animals responding to their 

environment. Give students time to look back at their Science Logbook pages from previous 

lessons. Then have students participate in a Mix and Mingle routine as they respond to the 

following prompt.  
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► Share one example of a plant or animal responding to its environment. 

 The leaves of mimosa plants close when touched. 

 A radish plant’s stem and leaves move toward light. 

 Monkeys grab food when they see food in the water. 

 Dogs eat food they smell in the snow. 

 Beavers slap their tail against water when they sense danger. 

 Hippopotamuses move away from splashing noises. 
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Lessons 22–23 

Plants or Animals of the 
Same Kind 

Prepare 
In this lesson set, students study different kinds of plants and animals to identify that individuals of the 

same kind are recognizable as similar but can also vary in many ways. In Lesson 22, students observe 

photographs to notice patterns of similarities and differences between plants or animals of the same kind. 

Students then study a photograph of a mystery animal and use their observations as evidence to identify 

the animal. In Lesson 23, students observe photographs of parents and offspring to identify patterns of 

similarities and differences between them. Students then use their observations to determine that young 

plants and animals are very much, but not exactly, like their parents. The knowledge they build in these 

lessons helps students answer the Concept 3 Focus Question How do parents help their offspring 

survive? in upcoming lessons. 

  

Concept 3: Parents and Offspring 

Focus Question 

How do parents help their offspring survive? 

Phenomenon Question 

How do the same kind of plants or animals 

compare with each other? 
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Student Learning 

Knowledge Statement 

Plants or animals of the same kind are similar but not exactly alike. 

Objectives 

• Lesson 22: Observe similarities and differences between plants or animals of the same kind. 

• Lesson 23: Use evidence to explain that young plants and animals look very much, but not 

exactly, like their parents. 

Texas Essential Knowledge and Skills Addressed 

2.4A Collect, record, and compare information using tools, including computers, hand 

lenses, rulers, plastic beakers, magnets, collecting nets, notebooks, and safety goggles 

or chemical splash goggles, as appropriate; timing devices; weather instruments such as 

thermometers, wind vanes, and rain gauges; and materials to support observations of 

habitats of organisms such as terrariums and aquariums. (Introduced) 

2.4B Measure and compare organisms and objects. (Introduced) 

English Language Proficiency Standards Addressed 

2E Use visual, contextual, and linguistic support to enhance and confirm understanding of 

increasingly complex and elaborated spoken language. 

3F  Ask and give information ranging from using a very limited bank of high-frequency, high-

need, concrete vocabulary, including key words and expressions needed for basic 

communication in academic and social contexts, to using abstract and content-based 

vocabulary during extended speaking assignments. 
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Materials 

 Lesson 22 Lesson 23 

Student Same kind labeling activity (1 set per group): plastic handheld magnifier (1 per student pair),  
dry-erase marker (1 per student), paper towel (1 sheet), same kind cards (1 set) 

●  

Animal parents and offspring labeling activity (1 set per group): plastic handheld magnifier (1 per 
student pair), marker (1 per student), parent and offspring poster prepared by teacher (1) 

 ● 

Cup with radish plants from Lesson 19 (1 per group)  ● 

Plant parent cards (1 set per group)   ● 

Teacher Radish and Mimosa Plant Photographs (Lesson 22 Resource A) ●  

Mystery Animal Photograph (Lesson 22 Resource C) ●  

Mother and Offspring Fox Photograph (Lesson 23 Resource A)  ● 

Parent and offspring posters: chart paper (1 sheet per group), glue or tape, color copy of each 
photograph in Lesson 23 Resource B (1 per group), scissors (1) 

 ● 

Preparation Prepare same kind cards. (See Lesson 22 Resource B.) ●  

Prepare parent and offspring posters. (See Lesson 23 Resource B.)  ● 

Prepare plant parent cards. (See Lesson 23 Resource C.)  ● 

Identify three corners or areas of the classroom to use for a modified Question Corners routine. 
Prepare a color copy of each photograph in Lesson 23 Resource D. Post one photograph in each 
corner. 

 ● 
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Lesson 22 
Objective: Observe similarities and differences between plants or animals of the same kind.  

Launch  5 minutes  
Display the radish and mimosa plant photographs (Lesson 22 Resource A). Remind students that they 

noticed radish plants do not respond to touch but mimosa plants do.  

       

► What other differences do you notice between radish plants and mimosa plants? 

▪ The leaves on a radish plant look different than the leaves on a mimosa plant. Mimosa plant 

leaves have little cuts in them, but radish plant leaves don’t. 

▪ Radish plant leaves look more round than mimosa plant leaves. 

Agenda 

Launch (5 minutes) 

Learn (22 minutes) 

▪ Observe Similarities between Plants or 

Animals of the Same Kind (12 minutes) 

▪ Observe Differences between Plants or 

Animals of the Same Kind (10 minutes) 

Land (8 minutes) 
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As students share, point to the areas of the plants that students describe. Explain to students that radish 

plants and mimosa plants are two different kinds of plants. Tell students that the world has many 

different kinds of plants.  

► Do you think the world also has many different kinds of animals? 

▪ Yes, I think so. We learned about a lot of different animals already, like crayfish, porcupines, 

mussels, and beavers. 

▪ I think the world has many different kinds of animals because animals like birds and fish are 

really different. 

Confirm that the world also has many different kinds of animals. 

► Do you think plants or animals of the same kind all look the same? 

▪ I think the same kind of plants look the same. 

▪ I don’t think so. I have two Labrador retrievers at home, but one is yellow and the other is black. 

Acknowledge all responses. Then tell students that it may help to observe photographs of the same kind 

of plants and the same kind of animals to try to answer the Phenomenon Question How do the same kind 

of plants or animals compare with each other?  

Learn  22 minutes  

Observe Similarities between Plants or Animals of the Same Kind (12 minutes) 

Divide the class into groups. Distribute a set of same kind cards (Lesson 22 Resource B) and a paper towel 

to each group, a handheld magnifier to each student pair, and a dry-erase marker to each student.  

Instruct students to use the handheld magnifiers to observe each same kind card closely and to use the 

dry erase markers to draw a circle around everything they think is similar between the two plants or 

animals on each card.  

Teacher Note 

Some groups may benefit from the following 
annotation strategies. 

• All group members work together. Each 
student takes a turn circling similarities 
based on the group’s observations.  

• One half of each group focuses on 
observing and circling similarities on the 
animal photographs, and the other half 
focuses on the plant photographs. After 
a few minutes, they switch cards and 
circle additional similarities (2E).  

• Students work in pairs in their groups 
and circle one similarity. Then each pair 
passes the photographs to the next pair 
until every pair in the group has a chance 
to observe each kind of plant and animal 
and circle a similarity. The group then 
discusses all similarities (2E).  

English Language Development 

If necessary, introduce the term compare 
explicitly. Providing the Spanish cognate 
comparar may be helpful. 
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Sample student response:  

 

 

After students finish making their observations, start a class similarities and differences chart. For now, 

create two columns, the first column to identify the kind of plant or animal and the second column,  

titled What Is Similar?, to describe similarities. Leave space to add a differences column later in the 

lesson.  After writing the name of a plant or animal species in the first column, show students which 

of their same kind cards depicts that plant or animal.  Then invite groups to share with the class the 

similarities they circled on that card. 

Differentiation 

Consider adding drawings to the chart to 
support student understanding. 

Teacher Note 

Consider printing a class set of same kind 
cards and displaying each card next to its 
corresponding row on the class chart (2E). 
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Sample class chart:  

Kind of Plant or Animal What Is Similar? 

North American raccoon  ▪ Stripes on tail 

▪ Black stripe on eyes 

▪ Same shape face 

▪ Whiskers 

North American beaver ▪ Brown fur  

▪ Flat tail with no fur 

▪ Small, round ears 

North American porcupine ▪ Quills  

▪ Dark fur on face 

▪ Round body 

Pickerelweed  ▪ Flowers on top of stem 

▪ Green leaves and stem 

▪ Long leaves 

Orange jewelweed ▪ Same shape flowers  

▪ Red and orange flowers 

▪ Pointy edges on leaves 

Draw students’ attention to the similarities they shared about the North American raccoons.  

► How are the raccoons alike? 

▪ The raccoons have stripes on their tails. 

▪ They both have black stripes on their eyes.  

Use student responses to summarize the pattern that students notice: North American raccoons have 

many similar features. Explain that a feature is an important part of someone or something. Draw 

students’ attention to the similar features they noticed for the other kinds of plants and animals on the 

class chart.  

Teacher Note 

If necessary, remind students that North 
American porcupines all have quills but that 
the quills in this species are difficult to 
observe because they lie flat beneath the 
porcupine’s fur until the porcupine feels 
threatened. 

Teacher Note 

The sample class chart contains many 
potential responses. Student responses will 
vary according to their knowledge and 
abilities. 
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Observe Differences between Plants or Animals of the Same Kind (10 minutes) 

Ask students to use their paper towels to erase the circled observations on their same kind cards. Then 

have groups focus their attention on the raccoon photographs.  

► Are both raccoons exactly alike? How can you tell?  

▪ No, I don’t think they look exactly alike because one has light fur and the other has dark fur. 

▪ I don’t think they’re exactly alike because one has longer white stripes near its eyes. 

Add a third column titled What Is Different? to the class similarities and differences chart, and record the 

differences that students noticed between the raccoons. Next, tell students to work within their groups to 

circle the differences they observe between each plant or animal of the same kind.  Encourage 

students to use their handheld magnifiers to observe the photographs on each card closely. 

After students finish making their observations, invite groups to share with the class the differences they 

circled. As groups share, record their observations in the differences column of the class chart.  

Sample class chart: 

Kind of Plant or 
Animal 

What Is Similar? What Is Different? 

North American 
raccoon  

▪ Stripes on tail 

▪ Black stripe on eyes 

▪ Same shape face  

▪ Whiskers 

▪ Brown fur/gray fur 

▪ Short white lines between 
eyes/long white lines between eyes  

North American 
beaver 

▪ Brown fur  

▪ Flat tail with no fur 

▪ Small, round ears 

▪ Brown and black fur/brown fur 

▪ Long fur/short fur 

▪ Dark fur around nose/light fur 
around nose 

English Language Development 

Introduce the term feature explicitly. Consider listing some features humans usually share, such as two 
eyes, two ears, two feet, and two hands.  

Differentiation 

If students struggle to identify differences 
between the plants or animals in the 
photographs, ask guiding questions such as 
the following (3F): 

• What do you notice about the color of 
their body parts?  

• What do you notice about the shape or 
size of their body parts?  
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North American 
porcupine 

▪ Quills 

▪ Dark fur on face 

▪ Round body 

▪ Yellowish and black fur/brown fur 

▪ Spiky, long fur on head/short fur 
on head 

Pickerelweed  ▪ Flowers on top of stem 

▪ Green leaves and stem 

▪ Long leaves 

▪ Purple flowers/white flowers 

▪ Long leaf/shorter leaves 

Orange jewelweed ▪ Same shape flowers 

▪ Red and orange flowers 

▪ Pointy edges on leaves 

▪ More red on flowers/less red on 
flowers 

▪ Dark orange/light orange 

▪ Large bottom flower petals/small 
bottom flower petals 

Revisit the Phenomenon Question How do the same kind of plants or animals compare with each 

other?, and ask students to use their observations from the class chart to answer this question. 

Sample student responses:  

▪ Plants or animals of the same kind look almost the same. But if we observe closely, we see they 

have some differences. 

▪ I think the same kind of plants or animals can look similar, but they don’t look exactly alike.  

Use student responses to summarize that plants or animals of the same kind are similar but that they are 

not exactly the same.   

Land  8 minutes  
Explain that students will now use what they have learned to identify an animal. Display the mystery 

animal photograph (Lesson 22 Resource C) next to the class similarities and differences chart. Ask 

students to work with a partner to identify the animal in the photograph. Invite students to share their 

ideas with the class. Then have students Think–Pair–Share in response to the following questions.  

Extension 

As an extension, gather students around the 
classroom crayfish tanks and ask students to 
observe and compare the features of the 
crayfish.  



PhD SCIENCE® TEKS EDITION Survival ► Lesson 22 

© Great Minds PBC 
 10 

► How did you decide what kind of animal is shown in the mystery animal photograph? 

▪ It’s a beaver. I know because it has a flat tail that looks like the tails of the beavers in the other 

photographs. 

▪ I looked for features that were the same. The mystery animal has brown fur too, and its shape is 

like the shape of the other beavers we saw.  

As students share correct responses, point out similarities they notice between the mystery animal 

photograph and the North American beaver photographs students observed earlier in the lesson. Confirm 

that the animal in the mystery animal photograph has features that identify it as a North American 

beaver. Point out that people can observe the features of a plant or animal to identify what kind of plant 

or animal it is.  

► Do you think we saw this beaver earlier in the lesson?  

▪ No, because the beaver in the mystery animal photograph has darker fur.  

▪ I don’t think the beaver in the mystery photograph is the same as the other beavers because its 

fur is darker.  

Agree that the beaver in the mystery animal photograph is a different beaver because some of its features 

are a little different. Remind students that plants or animals of the same kind are not exactly alike. 

Extension 

As an extension, take students on a nature 
walk around the schoolyard. Have students 
closely observe two plants and then use 
their observations to explain to a classmate 
whether they think the plants are the same 
kind. Students should describe similarities 
and differences to support their conclusion. 
Be sure to plan ahead to ensure that plants 
in the schoolyard are safe to touch. 
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Optional Homework 

With adult supervision, students observe plants or animals of the same kind in a local environment. 

Students then choose two plants or animals of the same kind that they observed and describe the 

features that are similar and different.   

Check for Understanding 

Students identify the mystery animal by observing the ways it is similar to and different from other 
animals. Students then use their observations as evidence to explain that animals of the same kind can be 
recognized by their similarities, even though they do not look exactly the same. 

Evidence Next Steps 

Students observe patterns in features and 
describe them to support their answer that the 
mystery animal is similar to other North American 
beavers. 

For students who need support to identify the 
mystery animal as a beaver or who need help 
supporting their answer with observations, 
consider displaying the photographs of each kind 
of animal alongside the photograph of the 
mystery animal. Ask students to carefully 
compare the mystery animal photograph with the 
other animal photographs, one at a time, until 
they notice that the mystery animal has features 
that make it identifiable as a North American 
beaver.  

Students use observations as evidence to 
describe differences between the mystery animal 
and other North American beavers to reason that 
each beaver is not exactly the same as another. 

If students have difficulty recognizing that each 
beaver is not exactly the same, point to specific 
features that are different in each individual. 
Support student thinking with a question such as 
the following: Does the fur on this beaver look 
exactly the same as the fur on the other beavers? 
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Lesson 23 
Objective: Use evidence to explain that young plants and animals look very much, but not exactly, like 

their parents. 

Launch  5 minutes  
Display the photograph of the mother and offspring fox (Lesson 23 Resource A), and ask students to 

Think–Pair–Share in response to the following question. Encourage students to point out features of the 

animals that support their responses.   

 

► Do you think these two animals are the same kind of animal? Why or why not? 

▪ Yes, I think they’re both foxes. The small one looks like a baby, and the big one looks like an 

adult.  

▪ I’m not sure. They have some similar features like the color of their fur and pointy ears, but one is 

small and the other is big.  

Agenda 

Launch (5 minutes) 

Learn (25 minutes) 

▪ Identify Similarities between Animal 

Parents and Offspring (12 minutes) 

▪ Match a Plant Parent and Offspring  

(13 minutes) 

Land (5 minutes) 
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Highlight student responses that describe similar features between the two animals. Reveal that the two 

animals are both red foxes and that the smaller fox is the offspring of the larger, adult fox. Explain that 

offspring are the babies of a plant or animal.   

 

► Do you think other offspring look similar to their parents? 

▪ I think so. My cat had kittens and they looked a lot like their mom.  

▪ Yes, people tell me that I look like my dad, so I think other offspring look like their parents.  

Tell students that in this lesson they will look closely at other parents and offspring as they continue to 

explore the Phenomenon Question How do the same kind of plants or animals compare with each 

other?  

Learn  25 minutes  

Identify Similarities between Animal Parents and Offspring (12 minutes) 

Display a prepared parent and offspring poster (Lesson 23 Resource B). Tell students that the poster 

shows the same kinds of adult animals they saw in the previous lesson, but now the animals are with their 

offspring. Divide the class into groups and distribute a parent and offspring poster to each group, a 

handheld magnifier to each student pair, and a marker to each student.  

Explain that students will work together in their groups to observe each parent and offspring photograph 

and then draw lines between each parent and offspring to show what is similar about the two animals. 

Students should label each similarity they identify next to the line they draw. Encourage students to use 

their handheld magnifiers to closely observe the animals in the photographs.  

English Language Development 

Introduce the term offspring explicitly. Consider providing a familiar example of parents and offspring, 
such as a staff member in the school who recently had a baby. 

Teacher Note 

Although organisms of all ages are offspring 
to at least one parent, the term offspring in 
this module refers to the relationship 
between adult plants and animals and their 
developmentally immature young. 

Teacher Note 

In this module, students see photographs of 
offspring with only one parent (2E).  
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Sample student responses:  

        

  

After groups finish making their observations, invite students to share with the class the similarities  

they found for each parent and offspring. Then have them Think–Pair–Share in response to the  

following question.  

► How are the parents and offspring similar?   

▪ All the baby animals look a lot like their parents.   

▪ I think the parents and their offspring look alike. 

Highlight the pattern students describe: Offspring share many features with their parents. Direct students’ 

attention back to the animal family photographs.  

► Are the parents and offspring exactly alike? How do you know? 

▪ No, they aren’t exactly alike. The young animals are smaller than their parents. 

▪ They are a little different. The baby porcupine has darker fur than its parent.  

Use students’ responses to summarize that animal offspring look very similar to, but not exactly like, their 

parents. 
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Match a Plant Parent and Offspring (13 minutes) 

Display one of the cups with radish plants from Lesson 19, and ask groups to discuss the following 

question. 

► Do you think plant offspring look similar to their parents? 

▪ I think plant offspring look like their parents just like animal offspring look like their parents.  

▪ I’m not sure. I think plant offspring might have some similar features to their parents.  

Explain that the radish plants represent young offspring of a parent plant.  Distribute a cup with radish 

plants and a set of plant parent cards (Lesson 23 Resource C) to each group. 

Explain that groups should closely observe both the radish plant offspring and the three plant parent 

cards to determine which plant might be the parent of the radish plant offspring. Encourage students to 

use handheld magnifiers to make close observations.  

After groups have decided on their answer, tell students that they will participate in a modified Question 

Corners routine. Point out the photographs of Parents A, B, and C posted in three corners of the 

classroom and tell students to move to the corner with the photograph they think shows the parent of 

the young radish plants.  

After students arrive at their chosen corner, ask them to find a partner at the same corner and explain to 

each other why they think the plant in that corner might be the parent of the young radish plants.  

Bring the class back together and discuss students’ reasoning as a class.   

► Why do you think the young radish plants belong to the plant parent you chose? 

▪ I think the young radish plants belong to Parent B because their leaves are a similar shape. 

▪ I think the young radish plants and Parent B look the most similar because their stems look  

a lot alike. 

► What made you decide that the young radish plants didn’t belong to the other plant parents? 

▪ I didn’t think the young radish plants belonged to Parents A or C because their leaves aren’t the 

same shape as the leaves of the radish plants. 

▪ I thought the plant parent and young radish plants would look alike so I looked for similar 

features. Parents A and C don’t have the same features as the radish plants.  

Differentiation 

To help students articulate their ideas, 
consider providing sentence frames such as 
these (3F):  

• I think the young radish plants belong to 
Parent      because           .  

• I don’t think the young radish plants 
belong to Parent       because           . 

• I think the young radish plants might 
belong to Parent       , but I am not sure 
because           . 

Teacher Note 

The radish plant parent and offspring in this 
activity are a representative pair for the 
species. If necessary, explain to students 
that they are not an actual parent-offspring 
pair. 

Check for Understanding 

As students discuss ideas and share their 
reasoning with the class, listen for them to 
provide evidence to explain why Parent B 
may be the parent of the young radish 
plants. Evidence may be similar features, 
such as similar shape and color of the leaves 
and similar shape and color of the stems. 

If students do not provide adequate 
justification for their selection, consider 
meeting with students individually or in 
small groups, placing the photographs of the 
plant parents next to the young radish 
plants, and discussing each plant’s parts. 
Compare the young radish plants’ parts with 
the same parts of each plant parent until 
students can identify that the young radish 
plants and Parent B have the most similar 
features. 
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Confirm that Parent B is an adult radish plant and that it best represents the parent of the young radish 

plants because they have similar features, such as similar stem color and similar leaf shape.  

Summarize that plant and animal offspring look similar to their parents but that they are not exactly alike. 

Record this learning on a sentence strip and post it on the anchor chart.  

Sample anchor chart: 

Survival 

Body Parts 
• Plants and animals have body parts. 
• The body parts of plants and animals have many different functions. 
• Plants and animals use their body parts in ways that help the plants and 

animals survive.  

Sense and Response 
• Animals sense information in their environment.  
• Animals communicate and respond to information in ways that help the 

animals survive. 
• Some plants respond to their environment in ways that help the plants 

survive.  

Parents and Offspring 
• The features of parents and offspring are similar but not exactly the same. 
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Land  5 minutes  
Revisit the Phenomenon Question How do the same kind of plants or animals compare with each other? 

Ask students to Think–Pair–Share about how their new learning can help them answer this question.  

Sample student responses:  

▪ Plants or animals of the same kind have a lot of the same features. All the beavers we saw have 

flat tails with no fur.  

▪ I think plants or animals of the same kind are similar but each one is a little different. The 

jewelweed plants we saw are orange and red, but some are darker orange and some are lighter 

orange.  

▪ Plant and animal offspring look a lot like their parents but can look different too. The offspring 

might be smaller than their parents, or they might be a different color. 



PhD SCIENCE® TEKS EDITION Survival ► Lessons 24–25 

© Great Minds PBC 
 1 

Lessons 24–25 

Parent and Offspring 
Behaviors  

Prepare 
In Lessons 24 and 25, students use information from storyboards to find patterns in animal parent and 

offspring behaviors that help young offspring survive. In Lesson 24, students observe and evaluate 

information in storyboards to describe the pattern that many, but not all, animal parents help their 

offspring survive. In Lesson 25, students look at additional storyboards and, working in groups, act out 

scenarios of animal parent and offspring behaviors. Students then describe these behaviors to notice the 

pattern that many animal parents and their offspring engage in behaviors that help the offspring survive. 

Student Learning 

Knowledge Statement 

Many animal parents and offspring engage in behaviors that help the offspring survive. 

Concept 3: Parents and Offspring 

Focus Question 

How do parents help their offspring survive? 

Phenomenon Question 

How do offspring survive? 
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Objectives 

• Lesson 24: Use information from storyboards to explain that many, but not all, animal parents 

engage in behaviors that help their offspring survive. 

• Lesson 25: Describe animal parent and offspring behaviors that help young offspring survive.  

Texas Essential Knowledge and Skills Addressed 

2.4B Measure and compare organisms and objects. (Introduced) 

English Language Proficiency Standards Addressed 

2E  Use visual, contextual, and linguistic support to enhance and confirm understanding of 

increasingly complex and elaborated spoken language. 

3E  Share information in cooperative learning interactions. 

Materials 

 Lesson 24 Lesson 25 

Student Parent and offspring storyboards (1 set per group) ●  

Parent and offspring storyboard activity: chart paper prepared by teacher (1 sheet per group), parent 
and offspring storyboards (1 set per group) 

●  

Parent and offspring behaviors storyboard (1 per group)  ● 

Teacher Robin Offspring Photograph (Lesson 24 Resource A) ●  

Class storyboard chart: chart paper (1 sheet), glue or tape, marker (1), parent and offspring 
storyboards (1 set) 

●  

Preparation Prepare parent and offspring storyboards. (See Lesson 24 Resource B.) ●  

Prepare a sheet of chart paper for each group. Create two columns on each sheet. Title one column 
Parents Help and title the other column Parents Do Not Help. 

●  

Cue robin video: http://phdsci.link/1469.  ● 

Prepare parent and offspring behaviors storyboards. (See Lesson 25 Resource.)  ● 

http://phdsci.link/1469
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Lesson 24 
Objective: Use information from storyboards to explain that many, but not all, animal parents engage in 

behaviors that help their offspring survive. 

Launch  5 minutes  
Ask students to Think–Pair–Share in response to the following question.  

► What do animals need to survive? 

▪ Animals need food, air, and water.  

▪ I think animals also need protection, so they don’t get hurt.  

Display the robin offspring photograph (Lesson 24 Resource A), and tell students that a robin is a kind of 

bird that can live in a pond environment.  

 

Agenda 

Launch (5 minutes) 

Learn (25 minutes) 

▪ Analyze Storyboards (12 minutes) 

▪ Sort Storyboards (13 minutes) 

Land (5 minutes) 
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► How do you think young robins get what they need to survive?  

▪ I think they might fly away to go find food.  

▪ Maybe their mom gets food and water for them.  

▪ I think the baby robins stay in the nest so they’re protected.  

► What do you wonder about how robin offspring survive?  

▪ I wonder if bird parents protect their offspring.   

▪ How do baby birds get water to drink? 

▪ Can robin offspring fly away to get food? 

As students share, record their questions on sticky notes and add them to the driving question board. 

Introduce the Phenomenon Question How do offspring survive?, and tell students that they will observe 

more offspring to find out how offspring get what they need to survive. 

Learn  25 minutes  

Analyze Storyboards (12 minutes) 

Tell students that during this lesson they will look at several storyboards. Explain that a storyboard is a set 

of drawings that show something happening in order from start to finish.   

Content Area Connection: Mathematics 

To analyze the animal parent and offspring 
storyboards, students apply their 
understanding of sequential ordering, or 
ordinality.  

Spotlight on Knowledge and Skills 

Making observations from storyboards 
allows students to use visual representations 
to obtain scientific information. During this 
lesson set, students study multiple 
storyboards to look for patterns in animal 
parent and offspring behaviors. Consider 
asking students to share examples of other 
sources they have used in the module to 
obtain scientific information, such as videos, 
photographs, and Knowledge Deck cards.  
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Divide the class into groups and distribute the robin storyboard (Lesson 24 Resource B) to each group. 

Instruct students to work together in their groups to describe what is happening in the storyboard. 

Circulate to support groups as they work.  

After groups discuss the robin storyboard, invite students to share their observations with the class.  

► What is happening in the robin storyboard? 

▪ The robin parent brings food to its babies. 

▪ The robin offspring are hungry, so the parent brings them food.  

Build on student responses to confirm that the storyboard shows a robin parent helping its offspring by 

bringing them food.  

Next, distribute the dragonfly storyboard (Lesson 24 Resource B) to each group. Tell students that a 

dragonfly is an insect that can live in a pond environment and that the storyboard shows a dragonfly 

offspring. Ask students to work together again in their groups to describe what is happening in the 

dragonfly storyboard. Circulate to support groups as they work.  

Teacher Note 

A summary of each storyboard scenario appears below. Do not share these summaries with students 
before the activity (2E). 

• American robin: Robin offspring chirp to signal that they are hungry. A parent brings the offspring 
food.  

• Blue dasher dragonfly: A dragonfly offspring waits for food. When the dragonfly offspring sees some 
fish, it catches one.  

• Common loon: A loon offspring swims with its parents. A raccoon swims toward the offspring, and the 
parents scare the raccoon away from the offspring.  

• Painted turtle: Turtle offspring hatch and walk toward the water. In the water, the offspring begin to 
swim independently. 

• North American river otter: An otter offspring remains on the shore while its parent is in the water. 
The parent brings the offspring into the water and helps it learn to swim. The offspring then swims 
independently.  

• Brook trout: Trout offspring swim in the water. A large fish swims toward the offspring, and they 
successfully hide from the large fish.  
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After groups discuss the dragonfly storyboard, invite students to share their observations with the class.  

► What is happening in the dragonfly storyboard? 

▪ A dragonfly offspring watches fish go by and then catches one.  

▪ A dragonfly offspring catches a fish and eats it.  

Build on student responses to confirm that the storyboard shows a dragonfly offspring watching fish go by 

and then catching one to eat.  

Ask students to think about what happens in both storyboards.  

► What is similar about the storyboards? 

▪ Both storyboards have offspring in them.  

▪ The storyboards show something an offspring is doing.  

▪ The offspring are eating something in both storyboards.  

► What is different about the storyboards? 

▪ The robin storyboard shows a parent and the dragonfly storyboard does not.  

▪ One storyboard is about baby robins and their parent, and the other storyboard is just about a 

baby dragonfly.  

Highlight student responses that describe the presence of a parent in the robin storyboard and the 

absence of a parent in the dragonfly storyboard. Review with students that all offspring have parents.  

► Why do you think the robin storyboard shows a parent robin but the dragonfly storyboard does 

not show a parent dragonfly? 

▪ Maybe the robin parent needs to get food for the offspring because they can’t get it themselves.  

▪ I think the dragonfly offspring can catch food without its parent’s help.  

Build on student responses to point out that the robin offspring are getting help from a parent and the 

dragonfly offspring is not getting help from a parent. Make a class chart to sort the storyboards into two 

categories—Parents Help and Parents Do Not Help—and post each storyboard under the relevant column. 
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Sample class chart:  

Parents Help Parents Do Not Help 

  

Sort Storyboards (13 minutes) 

► Do you think other animal offspring get help from their parents? Why or why not? 

▪ I think dogs get help from their parents. My dog had puppies and she fed them her milk.  

▪ I’m not sure because I don’t always see animal offspring together with their parents.  

Tell students they will look at more storyboards to determine whether other animals get help from their 

parents. Distribute a prepared sheet of chart paper to each group. Instruct students to lay the chart paper 

on a desk or other flat surface and then to place the robin and dragonfly storyboards in the correct 

column.  

Next, distribute the loon, turtle, otter, and trout storyboards (Lesson 24 Resource B) to each group. 

Explain that students will work together in their groups to sort these four storyboards into the two 

categories on their prepared sheets of chart paper. Instruct them to place the storyboard in the column 

they think the storyboard belongs in. As students work, circulate to support group discussion.  

After groups sort the storyboards, bring the class back together. Invite several groups to share how they 

sorted the storyboards.  

Sample student responses: 

▪ We think the loon offspring get help from their parents because it looks like the parents protect 

the offspring from the raccoon.  

▪ We put the turtle and the trout together in Parents Do Not Help because it doesn’t look like a 

parent is helping them.  

▪ We think the otter gets help from its parent so it can learn to swim. 

Differentiation 

For students who would benefit from a 
visual aid, consider projecting each 
storyboard as the class discusses it (2E).  
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As students share their reasoning, place the loon and otter storyboards in the Parents Help column and 

the turtle and trout storyboards in the Parents Do Not Help column on the class chart.  

Sample class chart:  

Parents Help Parents Do Not Help 

 

 

 

 

 

 

Check for Understanding 

Students sort storyboards to confirm the pattern that many, but not all, animal parents behave in ways 
that help their offspring survive. 

Evidence Next Steps 

Students evaluate the information in the 
storyboards to accurately describe the behaviors 
of parents and offspring. Students then identify 
patterns in the behaviors to sort the storyboards. 

If students need support to describe what is 
happening in the storyboard scenarios or to 
identify patterns, ask students to look more 
closely at the storyboards and to use their own 
words to explain what is happening in each 
frame. Support student thinking by asking guiding 
questions such as these: What is the parent 
doing? What is the offspring doing? Is the parent 
helping the offspring? 

 



PhD SCIENCE® TEKS EDITION Survival ► Lesson 24 

© Great Minds PBC 
 9 

Refer to the class chart and point out the pattern in the storyboards: Some offspring get help from their 

parents and some do not.  

Explain that some animals do not need help from their parents because they are born with what they 

need to survive on their own.  

Land  5 minutes  
Bring students’ attention to the Parents Help column in the class chart. 

► How do the parents in each storyboard help their offspring? 

▪ The loon parents chase the raccoon away. 

▪ The otter parent teaches its offspring to swim. 

▪ The robin parent feeds the baby robins. 

► Why do you think the parents help their offspring in these ways? 

▪ The loon parents need to protect their baby from the raccoon so the baby doesn’t get hurt. 

▪ I think the baby otter has to learn to swim to survive. 

▪ I think when the robin offspring are hungry, the parent gets food for them.   

Build on student responses to summarize that the parents in these storyboards act in ways that help their 

offspring survive. Tell students that the way an animal acts or the way it responds to its environment is a 

behavior. Explain that protecting, teaching, and feeding offspring are examples of animal parent 

behaviors and that parents behave in these ways to help their offspring survive.  

 

  

English Language Development 

Introduce the term behavior explicitly. Consider listing examples of student behaviors in the classroom, 
such as writing with pencils, lining up at the door, and washing hands.  
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Revisit the Phenomenon Question How do offspring survive?, and ask students to think about how they 

can use their learning so far to answer this question. 

Sample student responses:  

▪ I think some offspring survive because their parents help them. 

▪ The behaviors of animal parents help the offspring stay safe.  

▪ Some offspring can survive on their own, so they don’t need help from their parents.  
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Lesson 25 
Objective: Describe animal parent and offspring behaviors that help young offspring survive. 

Launch  5 minutes  
Play the video (http://phdsci.link/1469) of the robin parent feeding its offspring with the sound turned on. 

► What does the robin parent do to help its offspring survive? 

▪ The parent feeds its offspring.  

▪ It gives the baby birds food to eat. 

► How do you think the robin parent knows to behave this way? 

▪ The baby birds are opening their mouth and making noises.  

▪ I think the robin parent sees that the babies are hungry.  

Highlight student responses that describe the offspring’s behavior of opening their mouth and chirping. 

Tell students that offspring can also behave in ways that help parents sense when the offspring need 

something. Explain that the parent robin senses the offspring’s behavior and responds by feeding the 

offspring. 

Tell students that in this lesson, they will observe and act out additional parent and offspring behaviors. 

Agenda 

Launch (5 minutes) 

Learn (23 minutes) 

▪ Analyze Storyboards (10 minutes) 

▪ Act Out Parent and Offspring Behaviors  

(13 minutes) 

Land (7 minutes) 

http://phdsci.link/1469
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Learn  23 minutes  

Analyze Storyboards (10 minutes) 

Divide the class into eight groups and give each group one parent and offspring behaviors storyboard 

(Lesson 25 Resource).    

 

Tell students in each group to observe their storyboard closely and to discuss what is happening. As 

groups work, circulate to support discussions by asking the following questions: What does the parent 

sense? How does the parent respond?  

Next, ask groups to work with the other group that has the same storyboard. Instruct these larger groups 

to work together to plan how they will act out the storyboard scenario for the class. Clarify that each 

student should play a role.   Assign each group to a designated area of the classroom, and provide 

them with time to plan and practice their storyboard scenario.  

Teacher Note 

A summary of each storyboard scenario appears below. Do not share these summaries with students 
before the activity (2E). 

• Western osprey: A parent osprey shelters two offspring in a nest. Another parent brings a fish to the 
nest, and the offspring chirp. One of the parents tears the fish and feeds it to the offspring. 

• Eastern moose: A parent moose stands near two offspring. A fox is nearby. The parent moose senses 
the fox and chases it away from the offspring. The parent moose then returns to the offspring. 

• North American raccoon: A parent raccoon climbs a tree while carrying one offspring in its mouth. 
Four more offspring climb the tree behind the parent. The parent and four offspring enter an 
opening in the tree. One offspring remains outside the opening and cries out. The parent grabs the 
offspring and pulls it into the opening of the tree. 

• Red-winged blackbird: A parent blackbird tends to three offspring in a nest. A snake slithers toward 
the nest. The parent blackbirds chase away the snake by squawking and pecking at it. 

Differentiation 

Some students may benefit from additional 
support. Consider placing these students 
together in one of the eight groups and 
working closely with them during this 
activity (3E). 

Teacher Note 

If necessary, assign students roles in their 
groups, particularly if a group has more 
students than there are “characters” in the 
storyboard. For example, in the osprey 
group, two students can be the parents, two 
students can be the offspring, and two 
students can use their arms to form the nest 
that hold the offspring. Groups may also 
have a student narrator who acts as the 
storyteller during the performance. 

Extension 

Students may have ideas of materials to use 
as props or for costumes. If time and 
resources allow, provide students with 
construction paper, markers, fabric, or other 
classroom items to use as they plan, 
practice, and perform their storyboard 
scenarios. 

Teacher Note 

Because student groups will combine with 
another group that has the same scenario, 
this distribution ensures that two groups 
receive each scenario. Distribute the osprey 
storyboard to two groups, the moose 
storyboard to two groups, and so on (3E). 



PhD SCIENCE® TEKS EDITION Survival ► Lesson 25 

© Great Minds PBC 
 13 

 

Act Out Parent and Offspring Behaviors (13 minutes)  

Invite the groups one at a time to perform their storyboard scenario for the class. Tell students to closely 

observe what is happening as each group performs.  

After each performance, ask students to discuss what the animal parent sensed in the scenario and then 

how the parent responded. As students share, prompt the group that performed to explain what they 

acted out. Summarize what happens in each storyboard, and record students’ thinking in a class chart.  

Sample class chart: 

Animal What does the parent sense?  How does the parent respond? 

Osprey The offspring chirp for food. The parent feeds the offspring. 

Moose A fox is nearby. The parent chases the fox away. 

Raccoon The offspring cries. 
The parent grabs the offspring and pulls it 
into the tree. 

Blackbird A snake moves toward the nest. 
The parents make noise and go after the 
snake. 

 

  

Safety Note 

To minimize the risk, review these safety measures and look for evidence that students are following 
them before students plan and act out their storyboard scenarios (2.1A). 

• Do not climb on desks, chairs, or other furniture in the classroom.  

• Do not run around the classroom. Stay in the group’s assigned area of the classroom.  

• Be respectful toward other students. When acting out feeding behaviors, do not touch another 
student’s mouth or face.  

Differentiation 

For students who would benefit from a 
visual aid, consider projecting each 
storyboard as groups perform (2E).  

Check for Understanding 

As groups perform and students discuss 
what they observe, look for evidence that all 
students use information from the 
storyboards to act out parent and offspring 
behaviors and to identify how the parent 
responds in each scenario. 

If students need support to accurately 
identify what is happening in the storyboard 
scenario, look more closely at the storyboard 
together and ask students to retell the story 
it shows in their own words. As necessary, 
ask guiding questions such as these: Who are 
the characters in the story? What is the 
problem in the story? How do the parents 
behave? How do the offspring behave? How 
do the parents help the offspring?  
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Land  7 minutes  
Bring the class back together, and return to the class chart.  

► How do the behaviors of the parents and offspring help the offspring survive? 

▪ The baby birds needed help getting food to eat. 

▪ The baby raccoon could have fallen if its mother didn’t help.  

▪ Some parents protected their offspring from other animals. 

Conclude that these are all examples of animal parent or offspring behaviors that help offspring survive. 

Then draw students’ attention to the column of the class chart titled What does the parent sense?  

► What is similar about what the parents sense?  

▪ The osprey and raccoon babies are both crying. 

▪ The moose and blackbird parents notice another animal coming too close to the offspring. 

► What is different about what the parents sense? 

▪ Sometimes the parents sense something dangerous, and sometimes the parents sense the 

offspring making a noise. 

▪ Sometimes the offspring make a noise, but sometimes the parents notice another animal that 

might hurt their offspring.  

Build on students’ responses to summarize the pattern that students describe: The offspring either 

behave in ways to get their parents to help, or the parents sense danger in their environment and behave 

in ways that help the offspring.  

Summarize this learning in a new sentence strip and post it on the anchor chart. 
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Sample anchor chart: 

Survival 

Body Parts 
• Plants and animals have body parts. 
• The body parts of plants and animals have many different functions. 
• Plants and animals use their body parts in ways that help the plants and 

animals survive.  

Sense and Response 
• Animals sense information in their environment.  
• Animals communicate and respond to information in ways that help the 

animals survive. 
• Some plants respond to their environment in ways that help the plants 

survive. 

Parents and Offspring 
• The features of parents and offspring are similar but not exactly the same. 
• Some animal parents help their offspring survive by sensing and responding to 

offspring behaviors and danger.  

Review that moose can live in a pond environment. Work with students to update the anchor model 

based on what they learned about moose parents and offspring in the lesson.  
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Sample anchor model:  

 

Many plants and animals live in a pond environment. They have body parts. Pond plants 

and pond animals use their body parts in ways that help the plants and animals survive. 

Pond animals can sense and respond to information. Pond animals communicate to help 

the animals survive. Some pond plants grow their stems and leaves toward light. Some 

pond animal parents behave in ways that help the offspring survive.  

Optional Homework 

Students use age-appropriate books to research the early life of an animal of their choosing. Ask students 

to use the information from their books to create a storyboard that shows an example of how the young 

animal survives, either with or without a parent’s help. 
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Lesson 26 

Parents and Offspring 

Prepare 
In Lesson 26, students complete a Conceptual Checkpoint, in which they apply their Concept 3 learning to 

animal parents and offspring they have not yet studied. Students begin by revisiting the driving question 

board to reflect on their questions and review their learning before the Conceptual Checkpoint. Next, 

students observe the features of three different kinds of animal parents and offspring to describe the 

pattern that offspring are similar to but not exactly like their parents. Students then watch a video of a 

swan parent protecting its offspring and use observations as evidence to explain how this behavior helps 

the swan offspring survive. Finally, students respond to the Concept 3 Focus Question.  

Student Learning 

Knowledge Statement 

Individual animals of the same kind are recognizable as similar, but they can also vary in many ways. Many 

animal parents engage in behaviors that help their offspring survive.  

Concept 3: Parents and Offspring 

Focus Question 

How do parents help their offspring survive? 

Phenomenon Question 

How do parents and offspring compare with each 

other? 
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Objective 

• Lesson 26: Use observations of parents and offspring as evidence that offspring are very much, 

but not exactly, like their parents and that parents engage in behaviors that help their offspring 

survive.   

Texas Essential Knowledge and Skills Addressed 

2.2E Communicate observations and justify explanations using student-generated data 

from simple descriptive investigations. (Introduced) 

English Language Proficiency Standards Addressed 

1C  Use strategic learning techniques such as concept mapping, drawing, memorizing, 

comparing, contrasting, and reviewing to acquire basic and grade-level vocabulary. 

2E  Use visual, contextual, and linguistic support to enhance and confirm understanding of 

increasingly complex and elaborated spoken language. 

Materials 

 Lesson 26 

Student Parent and offspring cards (1 set per group) ● 

Response cards (1 set) ● 

Conceptual Checkpoint (Lesson 26 Resource C) ● 

Teacher None  

Preparation Prepare parent and offspring cards. (See Lesson 26 Resource A.)  ● 

Prepare response cards. (See Lesson 26 Resource B.) ● 

Prepare to distribute a copy of Lesson 26 Resource C to each student. ● 

Cue swan video (pijnacker01 2016): http://phdsci.link/1525.  ● 

 

http://phdsci.link/1525
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Lesson 26 
Objective: Use observations of parents and offspring as evidence that offspring are very much, but not 

exactly, like their parents and that parents engage in behaviors that help their offspring survive.   

Launch  5 minutes  
Display the driving question board. The first and second columns contain the questions students have 

already answered, and the last column contains unanswered questions. Read aloud the unanswered 

questions on each sticky note in the last column. Have students use a nonverbal signal to show whether 

they can now answer each question. As students respond, keep the newly answerable questions in the 

last column, and place the questions that still cannot be answered in an open space next to the driving 

question board.   Continue this process until all questions have been sorted. 

Then tell students they will apply their learning to new animals. 

Learn  25 minutes  

Prepare for Conceptual Checkpoint (5 minutes) 

Divide the class into groups and distribute a set of parent and offspring cards (Lesson 26 Resource A) to 

each group.   

Draw students’ attention to the Offspring A card. 

Agenda 

Launch (5 minutes) 

Learn (25 minutes) 

▪ Prepare for Conceptual Checkpoint  

(5 minutes) 

▪ Conceptual Checkpoint Part A (10 minutes) 

▪ Conceptual Checkpoint Part B (7 minutes) 

▪ Debrief Conceptual Checkpoint (3 minutes) 

Land (5 minutes) 

Teacher Note 

The animals pictured on the cards are an 
Asian forest scorpion, a mute swan, and a 
white-tailed deer (2E).  

Teacher Note 

Leave space in the last column, above 
student questions, to post the Concept 3 
Focus Question later in the lesson. For a 
sample driving question board, see the Land 
of the lesson. 

Teacher Note 

The end-of-module lessons will address the 
unanswered questions in the space next to 
the driving question board.  

Teacher Note 

The parents and offspring in this activity are 
representative pairs for each species. They 
are not actual parent-offspring pairs. 
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► Which parent do you think Offspring A belongs to? Why do you think that?  

▪ Parent B because the offspring and the parent have similar features, like a white body.  

▪ I think Offspring A belongs to Parent B because they both look like birds, and the other parents 

don’t look like birds.  

Confirm that Offspring A, the swan offspring, belongs to Parent B, the swan parent. Ask groups to place 

the swan offspring and swan parent cards next to each other. Then ask students to work with their group 

to match the other two offspring to Parent A and Parent C. Invite students to share their thinking. 

Sample student responses:  

▪ Offspring B belongs to Parent C because they have similar features. They are both brown with 

big ears. 

▪ I think Offspring C belongs to Parent A because they both have bumpy lines on their bodies and 

they both have pincers.  

Confirm that Offspring B, the deer offspring, belongs to Parent C, the deer parent, and that Offspring C, 

the scorpion offspring, belongs to Parent A, the scorpion parent. Point out that students matched each 

offspring to its parent by looking for similarities in their features. Tell students that in this lesson they will 

take a closer look at these animals to answer the Phenomenon Question How do parents and offspring 

compare with each other? 

Conceptual Checkpoint Part A (10 minutes) 

Ensure that groups have correctly matched each parent and offspring pair. Then distribute both response 

cards (Lesson 26 Resource B) to each student. 

Ask students to focus their attention on the swan parent and swan offspring cards. Tell students that they 

will hear features of the swans read aloud. If only the parent has the feature, then students should hold 

up the Parent response card, which has an arrow pointing to an adult. If only the offspring has the 

feature, then they should hold up the Offspring response card, which has an arrow pointing to a child.  

If both the parent and the offspring have the feature, they should hold up both response cards. 

Read aloud the swan features one at a time, allowing time for all students to hold up their response cards. 

As students hold up their cards, capture correct responses on a class chart.   Then repeat this 

process for scorpions and deer. The following lists contain suggested features for each kind of animal. 

Teacher Note 

If students need support to identify the 
features of the parents and offspring, point 
to the relevant body parts on both the 
parent and offspring photographs and ask 
questions such as the following: Does the 
parent swan have a black beak? Does the 
offspring swan have a black beak? Prompt 
students to hold up the card that matches 
their response to each question. 

Differentiation 

Consider adding drawings to the chart to 
support student understanding (1C). 
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► Swans: beak, black beak, orange beak, white body 

► Scorpions: tail, many legs, black body, white body 

► Deer: brown body, spots, black nose, round ears 

Sample class chart: 

Swans Scorpions Deer 

Beak: both 

Black beak: offspring 

Orange beak: parent 

White body: both 

Tail: both 

Many legs: both 

Black body: parent 

White body: offspring 

Brown body: both 

Spots: offspring 

Black nose: both 

Round ears: both 

Tell students they will now work independently to show what they have learned about the features of 

parents and offspring. Distribute a copy of the Conceptual Checkpoint (Lesson 26 Resource C) to each 

student. Read the following question and answer choices aloud, and ask students to respond 

independently by circling the answer they think is correct.  

► Do animal parents look exactly the same as their offspring?  

  
Yes No 

Next, draw students’ attention to the second question in the Conceptual Checkpoint, and ask students to 

independently write why they answered yes or no to the preceding question. Tell students to use 

evidence from the parent and offspring cards or class chart for at least one kind of animal parent and 

offspring.   

► Why do you think that? 

▪ The swan parent has an orange beak. The swan offspring has a black beak. 

▪ The parent scorpion has a black body. The baby scorpion has a white body. 

▪ The deer offspring has spots. The deer parent does not have spots.  

Differentiation 

If students struggle with the writing 
demands of this task, consider scribing their 
responses or conducting one-on-one 
interviews. Alternatively, ask students to 
draw or label a picture to show their 
reasoning (1C). 
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Conceptual Checkpoint Part B (7 minutes) 

Play the swan video (pijnacker01 2016) (http://phdsci.link/1525) with the sound turned on. Ask students 

to Think–Pair–Share in response to the following question.  

► What do you think is happening in the video? 

▪ The swan parent is making angry noises at the sheep.  

▪ Maybe the swan parent is trying to scare the sheep away from its babies. 

Next, tell students they will work independently to show what they have learned about swan parent 

behavior. Tell students to look at the third question in the Conceptual Checkpoint (Lesson 26 Resource C). 

Read the question and answer choices aloud. Ask students to respond independently by circling the 

answer they think is correct. 

► What is the swan parent doing in the video?  

 
  

Carrying offspring Making noises Flying away 
 

Tell students to look at the fourth question. Read the question aloud and then ask students to write a 

response independently in the sentence frame in the Conceptual Checkpoint (Lesson 26 Resource C). 

► How does the behavior you circled help the offspring survive? 

▪ The behavior helps the offspring survive because the parent scares away danger. 

▪ The behavior helps the offspring survive because it protects the offspring from getting hurt.  

http://phdsci.link/1525
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Check for Understanding 

This Conceptual Checkpoint assesses student understanding of the Concept 3 Focus Question: How do 
parents help their offspring survive? 

Evidence Next Steps 

In Part A, students circle No to indicate that 
parents and offspring look similar but not exactly 
alike. 

If students need support to determine whether 
to answer yes or no, refer to the parent and 
offspring photographs, repeat the question, and 
ask follow-up questions such as these: What does 
it mean to look exactly the same? Do the parents 
and offspring look the same in every way? 

Students then use evidence from observations of 
patterns to explain that parents and their 
offspring do not look exactly the same. 

If students need support to identify evidence, 
point to specific features in the photographs and 
ask students which animal has that feature, the 
parent or the offspring. 

In Part B, students circle Making noises as the 
behavior they observed the swan parent 
engaging in. 

If students need support to identify the parent’s 
behavior, ask questions such as this: What do you 
see the swan parent doing? 

Students then use evidence from observations to 
explain why the parent’s behavior helps the 
offspring survive. 

If students need support to formulate their 
explanation, replay the swan video and review 
what is happening in the video. Ask students 
what might happen to the offspring if the parent 
did not make noises when it sensed danger. 
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Debrief Conceptual Checkpoint (3 minutes) 

Point out that students used evidence from photographs and a video to explain that animal offspring do 

not look exactly like their parents and to review the fact that some animal parents behave in ways that 

help the offspring survive. 

Revisit the Phenomenon Question How do parents and offspring compare with each other?, and ask 

students to share how they can use their learning to answer this question.  

Sample student responses: 

▪ Scorpion parents and offspring have some of the same features, like tails, but their body color is 

different.  

▪ Deer parents and offspring are brown and have black noses, but only the offspring have spots. 

▪ I learned that parents and offspring behave in different ways. Sometimes parents try to scare 

away danger so their babies don’t get hurt.  

Land  5 minutes  
Return to the driving question board and introduce the Concept 3 Focus Question: How do parents help 

their offspring survive? Write the Focus Question at the top of the last column. 
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Sample driving question board:  

 

Remind students that they have seen many examples of animal parents helping their offspring survive, 

and prompt them to think about the previous lessons.  Then have students participate in a Mix and 

Mingle routine as they respond to the following prompt. 

► Share one example of an animal parent helping its offspring survive. 

▪ Otter parents help their babies learn to swim. 

▪ Loon parents help their babies by scaring away other animals.  

▪ Robin babies get help from their parents because the parents bring them food. 

▪ Moose parents scare away animals like foxes from their babies.  

Tell students that in subsequent lessons, they will summarize their understanding of the Essential 

Question: How do pond plants and pond animals survive in their environment? 

Differentiation 

Some students may benefit from visual 
reminders. Consider displaying the 
storyboards from Lessons 24 and 25 (2E). 
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Lessons 27–29 

Life at a Pond 

Prepare 
In Lessons 27 through 29, students synthesize their learning from throughout the module and express 

their understanding of how plants and animals survive in their environment in a Socratic Seminar and an 

End-of-Module Assessment. In Lesson 27, students discuss the Essential Question in a Socratic Seminar 

and reflect on how they built their knowledge during the module. Lesson 28 introduces students to a new 

phenomenon, koalas eating eucalyptus leaves. Students then complete the End-of-Module Assessment, 

which is based on that phenomenon. During the End-of-Module Assessment, students explain how koalas 

survive in a forest environment. In Lesson 29, this module’s culminating lesson, students debrief the 

assessment and reflect on how they built their knowledge throughout the module. 

Student Learning 

Knowledge Statement 

Plants and animals have body parts that function in ways that help the plants and animals survive in their 

environment. Many animal parents and offspring engage in behaviors that help the offspring survive. 

Application of Concepts 

Tasks 

Socratic Seminar 

End-of-Module Assessment 

Essential Question 

How do pond plants and pond animals survive in 

their environment?  

Phenomenon Question 

How does a koala use its body parts to find and 

take in food? 
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Objectives  

 Lesson 27: Explain the ways plants and animals survive in a pond environment. (Socratic Seminar)  

 Lesson 28: Explain the ways a koala survives in a forest environment. (End-of-Module 

Assessment) 

 Lesson 29: Explain the ways plants and animals survive in their environment. (End-of-Module 

Debrief)  

Texas Essential Knowledge and Skills Addressed * 

2.2E Communicate observations and justify explanations using student-generated data 

from simple descriptive investigations. (Introduced) 

2.10A Observe, record, and compare how the physical characteristics and behaviors of 

animals help them meet their basic needs. (Introduced) 

2.10B Observe, record, and compare how the physical characteristics of plants help them 

meet their basic needs such as stems carry water throughout the plant. (Introduced) 

English Language Proficiency Standards Addressed 

3E  Share information in cooperative learning interactions. 

3F  Ask and give information ranging from using a very limited bank of high-frequency, high-

need, concrete vocabulary, including key words and expressions needed for basic 

communication in academic and social contexts, to using abstract and content-based 

vocabulary during extended speaking assignments. 

 

 

 
* This section lists the standards students may apply during instructional activities in these lessons. See 
the End-of-Module Assessment rubric for a list of standards the assessment addresses. 
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Materials 

 

 Lesson 27 Lesson 28 Lesson 29 

Student Key term card (1) ●   

Koala and Eucalyptus Knowledge Deck card (1)  ●  

End-of-Module Assessment  ●  

End-of-Module Assessment materials: glue or tape, sense and response cards (1 set)  ●  

Teacher Pond Environment Photograph (Lesson 1 Resource A) ●   

Koala and Eucalyptus Knowledge Deck poster   ●  

Structure and Function Card (1)   ● 

Preparation Prepare key term cards. (See Lesson 27 Resource.) ●   

Prepare sense and response cards. (See Lesson 28 Resource.)  ●  

Cue koala video: http://phdsci.link/1501.  ● ● 

Score End-of-Module Assessment and write individual feedback.    ● 

Select at least one End-of-Module Assessment item for the class to debrief, and 
prepare a sample response for that item to share with students. 

  ● 

Prepare Structure and Function Card. (See Lesson 29 Resource.)   ● 

Select student work products that show evidence of links between phenomena, ideas, 
concepts, and practices in science and engineering, and display them in different areas 
of the classroom. Student work products may include the anchor model, other class 
charts, selected Science Logbook pages, and Engineering Challenge designs. 

  ● 

http://phdsci.link/1501
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Lesson 27 
Objective: Explain the ways plants and animals survive in a pond environment. (Socratic Seminar) 

Launch  7 minutes  
Tell students that they will participate in a Link Up routine to identify relationships, or connections, 

between key terms they learned throughout the module.  Ask for a few volunteers to model the routine. 

Distribute a different key term card (Lesson 27 Resource) to each volunteer. Describe the routine to the 

class, explaining each step while guiding the volunteers through one round. Have volunteers complete a 

few additional rounds. Point out that terms can relate to each other in different ways.   

Next, distribute key term cards to the rest of the class so each student has a card. Prompt students to 

circulate and find a partner with a different, but related, key term card. Ask students to discuss the 

following question with their partner.  

► How do these words relate?  

Continue the routine until students have had the opportunity to discuss their key terms with a few other 

students. After the routine, invite partners from the final round to share their key terms with the class 

and to explain how the terms are related. 

Agenda 

Launch (7 minutes) 

Learn (20 minutes) 

 Prepare for Socratic Seminar (5 minutes) 

 Engage in Socratic Seminar (15 minutes) 

Land (8 minutes) 

Differentiation 

Before using the Link Up routine with key 
terms, consider having students practice 
with familiar words such as duck, fish, water, 
and move. Highlight connections between 
these familiar words to help students 
understand the different ways terms can be 
related (3E).   

Teacher Note 

The Link Up routine helps students 
understand relationships between scientific 
terms. Each student receives a key term 
card. Then students circulate to find a 
student with a term that they think relates 
to theirs. When they find someone with a 
related term, the two students discuss the 
relationship between their terms (3E). 
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Learn  20 minutes  

Prepare for Socratic Seminar (5 minutes) 

Display the pond environment photograph (Lesson 1 Resource A) from the beginning of the module. 

 

Remind students of the Essential Question: How do pond plants and pond animals survive in their 

environment? Ask students to think about what they have learned since they first observed the 

photograph and how their answer to the Essential Question has changed.  

Tell students they will share their current understanding of the Essential Question with one another 

through a Socratic Seminar discussion. Review the routines and expectations for participating effectively 

in a Socratic Seminar, including classroom guidelines and resources for speaking and listening.  Explain 

that students can refer to the anchor model, the anchor chart, and other classroom resources to support 

their discussion. Then display and read aloud the Essential Question: How do pond plants and pond 

animals survive in their environment? Ask students to prepare for the seminar by briefly discussing the 

question with a partner.  

Engage in Socratic Seminar (15 minutes) 

Instruct students to sit in a circle. Read aloud the Essential Question to begin the Socratic Seminar 

discussion. Allow students to respond to one another directly, with minimal teacher facilitation. Students 

should remind one another of conversation norms, ask for evidence, and pose questions to extend the 

conversation.   As needed, step in briefly to reinforce norms for collaborative conversations. If 

Teacher Note 

Depending on students’ familiarity with 
Socratic Seminars, consider adding some of 
these supports to the seminar (3F).  

• Students hold seminars in groups rather 
than participating in the seminar as a 
class. 

• Students use sentence frames to help 
them build on one another’s remarks. 

• Students use talking chips. Each student 
receives a chip. After a student shares, 
the student places the chip in the middle 
of the circle. After every student shares 
and all chips are in the circle, students 
retrieve the chips and start the process 
again. 

Check for Understanding 

As students engage in the Socratic Seminar, 
note how they provide details about 
scientific ideas and practices. To monitor 
student participation and the flow of the 
conversation, consider writing each 
student’s name around the edge of a sheet 
of paper before the lesson and drawing lines 
between speakers during the conversation. 

Content Area Connection: English 

The Socratic Seminar allows students to use 
their speaking and listening skills to express 
and deepen their science content 
knowledge. In a Socratic Seminar, students 
participate in a collaborative, evidence-
based, academic conversation. In this 
discussion, students should work toward 
grade-level expectations for collaborative 
conversations. See the Socratic Seminar 
resource in the Implementation Guide for 
more background. 
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students’ conversation wanes or wanders, consider asking one of the following questions to stimulate 

additional conversation: 

► How do plants and animals use their body parts to survive? 

► How do animals’ senses help them survive? 

► How do some parents help their offspring survive? 

► How do the classroom crayfish survive? 

Land  8 minutes  
Restate a few responses from the Socratic Seminar that show evidence of students’ learning. Ask students 

to reflect silently on how their knowledge has grown since the beginning of the module.  

► You have learned a lot about how pond plants and pond animals survive in their environment. 

What did you do to build your knowledge? 

Model how to find a student work product (e.g., a page from a Science Logbook or a class chart) that 

shows evidence of how students built their knowledge during the module. Explain the difference between 

how students learned and what they learned. Instruct students to find one work product in their Science 

Logbooks or elsewhere in the classroom that shows evidence of how they learned. Have students 

compare how they learned with a partner who chose a different work product.  

► What did you do in this work? 

 (Response comparing Lesson 4 Activity Guide with Lesson 7 class chart) In the first lesson, we 

used models, looked at pictures, and watched videos to learn how animals use body parts like 

quills, hands, and noses. In the other lesson, we explored a model of a plant and learned that 

roots and stems help plants get water.  

 (Response comparing Lesson 16 Activity Guide with Lesson 25 class chart) In one lesson, we 

watched videos to see how the animals responded. In the other lesson, we looked at pictures and 

acted out what we saw to show how animal parents responded.  

Teacher Note 

Display the driving question board, anchor 
chart, and anchor model to help students 
reflect on how their knowledge has grown. 

Differentiation 

To provide additional support, assign 
student pairs specific work products that 
demonstrate clear evidence of similarities in 
the learning process, such as products in 
which students applied the same Science 
and Engineering Practice. For example, 
consider pairing these work products (3E): 

• Lesson 4 Activity Guide and Lesson 7 
class chart 

• Lesson 5 Activity Guide and Lesson 8 
Activity Guide 

• Lesson 16 Activity Guide and Lesson 25 
class chart 
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► What is the same about what you did? What is different? 

 (Response comparing Lesson 4 Activity Guide with Lesson 7 class chart) We used models to learn 

more about real plants and animals both times. When we learned about animals, we watched 

videos of the animals doing something. But we didn’t watch videos of plants getting water.  

 (Response comparing Lesson 16 Activity Guide with Lesson 25 class chart) We wrote what 

happened and how an animal responded in both lessons. In one lesson, we watched videos to 

see what happened. In the other lesson, we looked at pictures. 

Restate several student responses that relate to science and engineering practices, such as asking 

questions, using models, or carrying out investigations. Remind students that science practices are actions 

scientists take to learn about the world and gather evidence to develop scientific ideas. Select a student 

response and explain how it relates to a science practice. Ask students to share other experiences they 

have had with using this practice, such as in other modules or outside of school. Help students identify 

how they used the practice to build knowledge of phenomena or to develop scientific ideas. Tell students 

they can continue to use science practices to understand the world around them.  
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Lesson 28 
Objective: Explain the ways a koala survives in a forest environment. (End-of-Module Assessment)  

Launch  5 minutes  
Tell students that in this lesson, they will apply their understanding of how plants and animals survive in a 

pond environment to a new animal and environment in an End-of-Module Assessment. Explain that the 

assessment is a way for students to show all the knowledge they have developed throughout the module.  

Tell students that they will first learn about the new animal and its environment. Display the photograph 

on the front of the Koala and Eucalyptus Knowledge Deck poster. Ask students to closely observe the 

photograph, and then invite students to share their observations.  

Sample student responses:  

 I see an animal hanging onto a tree branch.  

 I think that’s a koala. I’ve seen pictures of them in books.  

Then display the back of the Knowledge Deck poster and read the text aloud. Engage students in a 

conversation about the new phenomenon. 

► What kind of food do koalas eat? 

 Koalas eat leaves from eucalyptus trees. 

► What do eucalyptus leaves smell like? 

 Eucalyptus leaves smell like mint.  

Agenda 

Launch (5 minutes) 

Learn (28 minutes) 

 Complete End-of-Module Assessment  

(28 minutes) 

Land (2 minutes) 
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Turn the Knowledge Deck poster around so students can again observe the photograph on the front. Ask 

students what they notice or wonder about the photograph now that they know more information about 

koalas.  

Sample student response: 

 I think the koala in the picture is about to eat a eucalyptus leaf. 

Next, play the koala video (http://phdsci.link/1501). After the video, ask the following questions. 

► What is the koala in the video doing? 

 The koala is eating the leaves. 

 The koala sniffs the leaves and then eats them. 

► Why do you think the koala smells the leaves before eating them? 

 The koala wants to see if the leaves are good to eat. 

 That’s how the koala knows if it wants to eat the leaves.  

Distribute a Koala and Eucalyptus Knowledge Deck card to each student. Ask students to look at the text 

on the back of the card. Read each sentence aloud to summarize the key ideas for students to keep in 

mind during the End-of-Module Assessment. Tell students they may use the card as a resource during the 

assessment. Then introduce the Phenomenon Question How does a koala use its body parts to find and 

take in food? 

Learn  28 minutes  

Complete End-of-Module Assessment (28 minutes)  

Distribute the End-of-Module Assessment to each student. Read aloud each assessment item one at a 

time.  Allow time for every student to respond to each item before proceeding to the next item. When 

students are ready for item 3, distribute a set of sense and response cards (Lesson 28 Resource) and glue 

or tape to each student. Ask students to put the cards in order before they glue or tape the cards to the 

Teacher Note 

If students need additional context to 
identify the body parts pictured in the first 
item of the End-of-Module Assessment, 
display the photograph on the Knowledge 
Deck poster and point to the different body 
parts. 

http://phdsci.link/1501
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page. Then proceed with the remaining items. Throughout the assessment, remind students to provide 

complete responses and to use the resources posted in the room.  

 

Land  2 minutes  
Tell students that in the next lesson, they will share their thinking about the End-of-Module Assessment. 

 

Teacher Note 

To prepare for the next lesson, analyze students’ responses to each item on the End-of-Module 
Assessment and score each item on the rubric. (See the rubric and sample responses in the End-of-
Module Assessment section in the Teacher Edition.) Identify at least one assessment item to debrief with 
the class in the next lesson. Also select an exemplar student response for the item to show students, or 
display the sample student response to this item in the Teacher Edition. If selecting a student response, 
remember to remove identifying information and to select responses from diverse students over time. 

When providing individual feedback on the assessment, be sure to guide students to focus on specific 
areas of improvement to deepen their understanding of module concepts. Offer students who need 
remediation the opportunity to revisit portions of the module. 
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Lesson 29 
Objective: Explain the ways plants and animals survive in their environment. (End-of-Module Debrief) 

Launch  3 minutes  
Explain that in this lesson, students will review part of the End-of-Module Assessment and discuss their 

responses. 

Replay the koala video (http://phdsci.link/1501) to remind students of the assessment phenomenon.  

Ask students to share questions they have about the phenomenon.  

Learn  25 minutes  

Debrief End-of-Module Assessment (10 minutes) 

Tell students they will discuss part of the End-of-Module Assessment. Display the selected assessment 

item alongside the sample response selected in Lesson 28. Have students discuss the item by using a 

routine such as Inside–Outside Circles.  Facilitate the discussion by posing relevant student questions 

from the Launch and general questions such as the following:  

► What do you notice about this response? 

► What do you wonder about this response? 

Agenda 

Launch (3 minutes) 

Learn (25 minutes) 

 Debrief End-of-Module Assessment  

(10 minutes) 

 Reflect on Structure and Function in 

Module Learning (15 minutes) 

Land (7 minutes) 

Teacher Note 

In the class discussion that follows this 
lesson’s Launch, refer to relevant student 
questions when discussing the End-of-
Module Assessment item selected for the 
debrief. After the discussion, follow up with 
individual students to address other open 
questions.  

Teacher Note 

For the Inside–Outside Circles instructional 
routine, divide the class in half and ask 
students to form two large concentric circles 
that are facing each other. After a question 
is posed, students respond to the person 
they are facing from the other circle. After 
each question, one or both circles may be 
rotated to provide a new talking partner for 
subsequent questions. This instructional 
routine supports metacognition as students 
hear responses that either support what 
they were thinking or cause them to 
reevaluate their own ideas (3E). 

http://phdsci.link/1501
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► How does this response change your thinking? 

Provide sentence frames such as the following to support students during the discussion.  

 I notice           . That makes me wonder           . 

 I notice           . That makes me think           . 

 I used to think          . Now I think           . 

If students’ End-of-Module Assessment responses indicate the need, repeat this process with additional 

assessment items. 

 

Reflect on Structure and Function in Module Learning (15 minutes) 

Remind students that scientists work to answer questions they have about the natural world, which is 

how scientific ideas are developed. Point out that students have done a great deal to build their 

knowledge of body parts and survival by exploring life at a pond, and explain that students often used the 

lens of plant and animal structures and their functions to deepen their science understanding.   
Introduce the Structure and Function card (Lesson 29 Resource). Explain that this card represents the idea 

that an object’s properties make the object good at its function. Ask students to review examples of this 

concept they encountered during the module.  

Teacher Note 

Depending on students’ familiarity with reflection and revision, consider these additional strategies for 
debriefing the assessment.  

• Display a student-friendly version of the rubric evidence description for the assessment item. Have 
students share evidence and questions about how the sample response meets rubric expectations. 

• Display a sample response that does not meet expectations alongside the previously displayed 
sample response that does meet expectations. Have students compare the responses.  

• Have students offer feedback to peers on their responses or to their own response on the 
assessment item.  

• Have students revise their response to the assessment item, applying new ideas from the debrief 
conversation to show deeper understanding in their responses.    

Spotlight on Knowledge and Skills 

This lesson highlights structure and function 
because this concept plays an especially 
important role in students’ making sense of 
phenomena throughout this module.  

Teacher Note 

Consider using a prop such as a large 
magnifying glass to help students 
understand the analogy of physically 
looking through a lens.  
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► What are some plant and animal body parts that have properties that make them good at  

their function?  

 Quills are sharp and pointy, which makes them good for protection.  

 Acorns have hard shells to protect them. 

Select a student work product related to students’ responses to this question, and model how to discuss 

the work product by using the lens of structure and function.  Then ask students to circulate to 

review the selected student work products displayed before the lesson. As students circulate, have them 

consider individually how the lens of structure and function helped them understand the phenomena the 

work products depict. After a few minutes, have half the class stand next to a work product related to 

structure and function. Have the rest of the class find a partner who is standing next to a work product, 

and instruct pairs to discuss the following question: 

► How did the lens of structure and function help you understand this phenomenon? 

 (Response related to a protective covering from the Engineering Challenge) The paper clips are 

long and hard. This makes them good at pushing something away from a leg. 

 (Response related to the Crayfish Sensing Body Parts Knowledge Deck card from Lesson 17) 

Crayfish eyes can point in different directions, so crayfish can see in front of and behind them. 

My eyes can roll around, so I can see up and down and side to side. 

 (Response related to the class chart from Lesson 24) A lot of offspring are smaller than their 

parents. Being small might make it harder for offspring to find food and protect themselves. 

Some animals get help from their parents until they get bigger. 

Ask students to switch roles, choose different work products, and repeat this process.  

After the activity is complete, select a few students to share their insights with the class. Discuss how 

students used the lens of structure and function throughout the module to understand different 

phenomena. Ask students to share other phenomena that the lens of structure and function helps them 

understand, such as phenomena from other modules or outside of school. Tell students they can continue 

to apply the concept of structure and function to answer their questions and find links between scientific 

ideas as they explore new situations. 

looking through a lens.  

English Language Development 

To help English learners and other students 
who may need support connect an object’s 
properties with its function, consider 
providing a sentence frame such as the 
following (3F):  

A            (object) is            (property). This 
makes it good at            (function). 

Check for Understanding 

Listen for students to connect the concept 
that an object’s properties make it good at 
its function with other aspects of their 
learning throughout the module, including 
the phenomena they explored, the 
investigations they conducted, the practices 
they applied, and the scientific ideas they 
developed. 
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Land  7 minutes  
Draw students’ attention to the driving question board, and invite them to reflect on their new knowledge 

and what else they would like to learn. Begin by asking students to think about questions they answered 

during the module. Pose questions such as these to facilitate the discussion: 

► What did you do to answer these questions? 

► Which answers surprised you? Why? 

► Which questions relate to each other? How? 

Then ask students to share new questions they have. Ask students to reflect on these new questions and 

other unanswered questions on the driving question board. Pose questions such as these to facilitate the 

discussion:  

► What do we need to know to answer this question? 

► What can we do to learn more about this question? 

► Does this question raise other questions? 

Optional Homework  

Students draw a picture of a plant or animal that lives in the environment around their home. Students 

share their drawing with their family or classmates and describe how they think the plant or animal 

survives in its environment. 

Extension 

Offer opportunities for students to explore 
these questions, such as through shared 
research, collaborative investigation, or 
optional homework. 
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Student End-of-Module Assessment,  

Sample Responses, and Rubric 



 
 

 

P
h

D
 SC

IEN
C

E
® TEK

S ED
ITIO

N
 

W
eath

er ►
 En

d
-o

f-M
o

d
u

le A
ssessm

en
t 1 

©
G

reat M
in

d
s P

B
C

 
 

Name:    

LEVEL 2 SURVIVAL 

End-of-Module Assessment  

1. How does a koala use its body parts to get food? 

 Draw lines to match.  

 
Eye 

Grab leaves 

 

Nose 

Eat leaves 

 

Hand 

Smell leaves 

 
Mouth 

See leaves 
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2. Look at the hand of the koala.  

  

a. What is the koala doing with its hand?  

 Write.  
 

 

 

b. Why is the hand good at this? 

 Write.  
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3. How does a koala find and take in food?  

a. Put the cards in order.  

1 2 3 

 

 

 

 

 

 

  

 

b. Why did you put the cards in this order? 

 Write. 
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4. Look at the parts of the eucalyptus plant. How 

does the circled body part help the eucalyptus 

plant survive? 

  

 

 Write. 
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Name:    

LEVEL 2 SURVIVAL 

End-of-Module Assessment  

1. How does a koala use its body parts to get food? 

 Draw lines to match.  

 
Eye 

Grab leaves 

 
Nose 

Eat leaves 

 
Hand 

 
 

Smell leaves 

 
Mouth 

See leaves 
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2. Look at the hand of the koala.  

 

a. What is the koala doing with its hand?  

 Write.  

Grabbing leaves 

 

b. Why is the hand good at this? 

 Write.  

The hand is good at grabbing leaves 

because the fingers can bend around 

the leaves. 
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3. How does a koala find and take in food?  

a. Put the cards in order.  

1 2 3 

 
Sense 

 
Grab 

 
Eat 

 

b. Why did you put the cards in this order? 

 Write. 

I put the cards in this order because 

first the koala senses the leaf. Then it 

grabs the leaf. Then it eats the leaf. 
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4. Look at the parts of the eucalyptus plant. How 

does the circled body part help the eucalyptus 

plant survive? 

 

  

 Write. 

The leaves of the plant help it take in 

light. I know this because leaves of 

other plants take in light. 
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Level 2 Survival 

End-of-Module Assessment Rubric 

Score each student’s End-of-Module Assessment. The rubric describes evidence of student work that meets expectations. Use the blank spaces as needed to 

record evidence of student work that exceeds or falls below expectations. 

Name:      Date:       

Item and 
Standards 
Addressed 

1 

Does Not Yet Meet 
Expectations 

Incorrect or unreasonable 
response with no detail or 
evidence 

2  

Approaches Expectations 

Incorrect or unreasonable 
response with some detail 
or evidence 

OR  

Correct or reasonable 
response with insufficient 
detail or evidence 

3  

Meets Expectations 

Correct or reasonable 
response with sufficient 
detail or evidence 

4  

Exceeds Expectations 

Correct or reasonable 
response with more than 
sufficient detail or evidence 

Score 

1 2.10A   The student uses 
photographs to identify the 
relationships between the 
structure of the koala’s body 
parts and how the koala 
uses the body parts to get 
food. 

  

2a 2.10A   The student uses 
observations from the 
photograph of the koala to 
identify the function of the 
hand in the photograph. 
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2b 2.10A   The student uses 
observations from the 
photograph of the koala to 
construct an evidence-based 
explanation about why the 
hand is good at getting food. 

  

3a 2.10A   The student orders the 
cards to create a model that 
shows that a koala first 
senses, then grabs, and then 
eats the eucalyptus leaves.  

  

3b 2.10A   The student explains how 
the order of the cards 
models the relationship 
between the koala sensing 
the presence of the leaves 
and responding to this 
information. 

  

4 2.10B   The student identifies that 
the eucalyptus leaves help 
the plant survive by taking 
in light, and provides an 
explanation based on the 
patterns observed 
previously in the module.   
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End-of-Module Assessment Alignment Map 

For teacher reference, this alignment map lists the standards assessed by each item in the End-of-Module Assessment. 

Item Standards Addressed 

1 2.10 Organisms and environments. The student knows that organisms resemble their parents and have 
structures and processes that help them survive within their environments. The student is expected to: 

2.10A Observe, record, and compare how the physical characteristics and behaviors of animals help 
them meet their basic needs. 

2a 2.10 Organisms and environments. The student knows that organisms resemble their parents and have 
structures and processes that help them survive within their environments. The student is expected to: 

2.10A Observe, record, and compare how the physical characteristics and behaviors of animals help 
them meet their basic needs. 

2b 2.10 Organisms and environments. The student knows that organisms resemble their parents and have 
structures and processes that help them survive within their environments. The student is expected to: 

2.10A Observe, record, and compare how the physical characteristics and behaviors of animals help 
them meet their basic needs. 

3a 2.10 Organisms and environments. The student knows that organisms resemble their parents and have 
structures and processes that help them survive within their environments. The student is expected to: 

2.10A Observe, record, and compare how the physical characteristics and behaviors of animals help 
them meet their basic needs. 

3b 2.10 Organisms and environments. The student knows that organisms resemble their parents and have 
structures and processes that help them survive within their environments. The student is expected to: 

2.10A Observe, record, and compare how the physical characteristics and behaviors of animals help 
them meet their basic needs. 

4 2.10 Organisms and environments. The student knows that organisms resemble their parents and have 
structures and processes that help them survive within their environments. The student is expected to: 

 2.10B   Observe, record, and compare how the physical characteristics of plants help them meet their 
 basic needs such as stems carry water throughout the plant.  
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Contents 
Student Safety Contract 

Safety Quiz 

Lesson 1 Resource A: Pond Environment Photograph 

Lesson 1 Resource B: Fish Magic 

Lesson 2 Resource A: Class Plant and Animal Chart Setup Instructions 

Lesson 2 Resource B: Body Part Cards 

Lesson 3 Resource: Leaf Drawing 

Lesson 4 Resource A: Using Crayfish in the Classroom 

Lesson 4 Resource B: Animal Body Part Stations Setup Instructions 

Lesson 4 Resource C: Animal Body Part Stations Procedure Sheets and Photographs 

Appendix A 

Module Resources 
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Lesson 5 Resource: Painted Turtle Photograph 

Lesson 6 Resource: Porcupine Puzzle 

Lesson 7 Resource A: Radish Plant Preparation Instructions 

Lesson 7 Resource B: Plant Model Setup Instructions and Classroom Procedure 

Lesson 7 Resource C: Plant Model Template 

Lesson 7 Resource D: Cattail Plants Photograph 

Lesson 8 Resource A: Plant Body Part Photographs 

Lesson 8 Resource B: Acorn Demonstration Instructions 

Lesson 8 Resource C: Protective Plant Body Part Stations Setup Instructions 

Lesson 8 Resource D: Animal Body Part Photographs 

Lesson 9 Resource A: Yellowjacket Photographs 

Lesson 9 Resource B: Yellowjacket Body Parts Illustration 

Lesson 9 Resource C: Female Yellowjacket Photographs 

Lesson 9 Resource D: Conceptual Checkpoint 

Lesson 10 Resource A: Da Vinci Drawing 

Lesson 10 Resource B: Red Kite Photograph 

Lesson 10 Resource C: Dog with Burr Photograph 

Lesson 10 Resource D: Burr Photograph 

Lesson 11 Resource A: Engineering Challenge Rubric 

Lesson 11 Resource B: Engineering Design Process Visual 

Lesson 11 Resource C: Scientists at a Pond Photograph 

Lesson 11 Resource D: Dormant Bramble Plant Photograph 
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Lesson 12 Resource: Protective Body Part Photographs 

Lesson 18 Resource A: Vervet Monkey Photographs 

Lesson 18 Resource B: Predator Photographs 

Lesson 18 Resource C: Beaver Communication Photograph and Text 

Lesson 19 Resource A: Plants Next to Window Photograph 

Lesson 19 Resource B: Light Investigation Preparation Instructions 

Lesson 20 Resource A: Plant Responses to Light Photographs 

Lesson 20 Resource B: Calla Lily Photograph 

Lesson 21 Resource A: Mimosa Plant Cards 

Lesson 21 Resource B: Conceptual Checkpoint 

Lesson 22 Resource A: Radish and Mimosa Plant Photographs 

Lesson 22 Resource B: Same Kind Cards 

Lesson 22 Resource C: Mystery Animal Photograph 

Lesson 23 Resource A: Mother Fox and Offspring Photograph 

Lesson 23 Resource B: Parent and Offspring Posters Setup Instructions 

Lesson 23 Resource C: Plant Parent Cards 

Lesson 23 Resource D: Plant Parent Photographs 

Lesson 24 Resource A: Robin Offspring Photograph 

Lesson 24 Resource B: Parent and Offspring Storyboards 

Lesson 25 Resource: Parent and Offspring Behaviors Storyboards 

Lesson 26 Resource A: Parent and Offspring Cards 

Lesson 26 Resource B: Response Cards 
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Lesson 26 Resource C: Conceptual Checkpoint 

Lesson 27 Resource: Key Term Cards  

Lesson 28 Resource: Sense and Response Cards 

Lesson 29 Resource: Structure and Function Card 
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Lesson 1 Resource A 

Pond Environment Photograph 
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Lesson 1 Resource B 

Fish Magic 

Fish Magic, a painting by Paul Klee, 1925 
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Lesson 2 Resource A 

Class	Plant	and	Animal	Chart	Setup	
Instructions	
Materials:	chart	paper	(1	sheet),	glue	or	tape,	marker	(1),	color	copy	of	each	photograph	in	this	resource	(1),	
scissors	(1)	

Preparation	

1. 	Use	the	marker	to	draw	two	columns	on	the	paper.		

2. Add	a	heading	to	the	top	of	each	column.	Title	the	left	column	Animals	and	the	right	column	Plants.	

3. Print	a	color	copy	of	each	photograph	in	this	resource.		

4. Cut	out	each	photograph.		

5. Glue	or	tape	all	the	photographs	of	animals	in	the	Animals	column.	Glue	or	tape	all	the	photographs	of	plants	
in	the	Plants	column.	

	

Sample	class	plant	and	animal	chart:				
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Animals 
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Plants  
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Lesson 2 Resource B 

Body	Part	Cards	

Print	and	cut	out	enough	copies	of	the	cards	so	each	group	receives	a	full	set	of	10	animal	body	part	cards	and	10	
plant	body	part	cards.	Shuffle	each	set	of	cards	so	similar	body	parts	are	not	together	in	the	decks.	Print	and	cut	
out	an	additional	set	of	cards	to	use	as	a	class	set	during	the	lesson.	Consider	using	card	stock	and	laminating	for	
multiple	uses.	Distribute	all	animal	body	part	cards	during	the	Sort	Animal	Body	Part	Cards	activity	and	all	plant	
body	part	cards	during	the	Sort	Plant	Body	Part	Cards	activity.	

Animal Body Part Cards 
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Plant Body Part Cards 
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Lesson 3 Resource 

Leaf	Drawing		

Pen and ink drawing of a leaf by Henry David Thoreau, 1856 
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Using Crayfish in the Classroom 

Guidance on Using Live Animals in the Classroom 

The National Science Teaching Association (NSTA) and the National Association of Biology Teachers (NABT) often 
encourage the use of live animals to enhance student engagement and understanding. However, they urge 
classroom teachers to make thoughtful and informed decisions when determining whether incorporating live 
animals in their classrooms is effective and safe (NSTA 2008). Teachers should consider the age and maturity of 
their students and develop a thorough understanding of the care required for any live animals they choose (NABT 
2019). For further guidance, please refer to the NSTA and NABT resources listed below.  

• NSTA Position Statement: http://phdsci.link/1206 

• NABT Position Statement: http://phdsci.link/1207 

Sourcing Live Animals 

If using the kit, visit the following web page to order the crayfish: http://phdsci.link/1523. Otherwise, consider 
visiting this web page for an alternative ordering option: http://phdsci.link/1498, or source the crayfish from 
another supplier. Note that some states require permits or have additional restrictions. 

The lessons in this module are based on the use of two tanks that each contain one crayfish. Instructions for 
materials and setup appear below. Be aware that some ordering options may provide more than two crayfish. 
Crayfish should not be housed in the same tank, as they may become aggressive toward each other. 

Disposing of Live Animals 

Releasing live animals into the natural environment after observation is not recommended. In many states, it is 
illegal to release live animals, even those that are native to the environment. After classroom activities are 
complete, animals should be maintained in the classroom, donated to another classroom, donated to a pet store, 
or disposed of humanely. For more information about humane disposal, see this resource from Carolina Biological: 
http://phdsci.link/1499. 

Alternatives to Using Live Animals 

If using live animals in the classroom is not an option, consider using the supplemental videos in Lessons 4 and 17.  

Lesson 4 

Play the following video during the Lesson 4 Launch to allow students to make initial observations of a crayfish: 
http://phdsci.link/1507. 

Lesson 17 

Play the following video during the Lesson 17 Launch to allow students to make observations about crayfish 
sensing: http://phdsci.link/1508. 

  

http://phdsci.link/1206
http://phdsci.link/1207
http://phdsci.link/1523
http://phdsci.link/1498
http://phdsci.link/1499
http://phdsci.link/1507
http://phdsci.link/1508
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Please refer to the information below for crayfish materials, materials setup instructions, and maintenance 
instructions. Consider also watching the following supplementary video for a walkthrough of the setup and 
maintenance processes: http://phdsci.link/1509. Additional information about crayfish care is available on the 
Carolina Biological website: http://phdsci.link/1500. 

Crayfish Materials: 3- to 4-gallon tanks (2), 8 ft of airline tubing, air pumps (2), antisiphon valves (2), aquarium 
shelters (2), bacteria starter (1 bottle), bucket (1), clean cup (1), fish food tablets (1 container), fish net (1), gravel 
(5 lb), gravel vacuum (1), pencil (1), disposable pipette (1, optional), scissors (1), scrubbing pad (1), sponge filters 
with extension tubes (2), adhesive thermometers (2), access to water, water conditioner (1 bottle) 

Materials Note: The 5 lb of gravel listed above is enough for two crayfish tanks. Save any leftover gravel for Lesson 
7. 

Crayfish Tank Placement  

When choosing a site for the classroom crayfish tanks, consider these requirements.  

1. Place the tanks in an area where the temperature is stable. Do not place the tanks near windows or vents 
because exposure to direct sunlight promotes algal growth, and significant water temperature changes cause 
the crayfish stress.  

2. Before setup, place the tanks in an area where they can remain for the duration of the module.  

3. Place the tanks on a stable, level surface capable of supporting their weight.  

4. Place the tanks near an electrical outlet for their air pumps. 

Preparing the Crayfish Tank 

These instructions are for a single tank. 

1. Rinse the tank and lid with tap water to remove dust. Do not use cleaners or detergents to clean the inside of 
the tank and lid.  

2. Rinse the gravel to remove fine particulates and other contaminants. Consider rinsing the gravel in small 
batches. Place the gravel in the bucket and add tap water until the water is about 2 cm higher than the gravel. 
Push the gravel around by hand to suspend the fine particulates in the water. Carefully pour the water from 
the bucket into a sink, and repeat the process until the water is more or less clear.  

3. Before placing other items into the tank, such as the sponge filter or aquarium shelter, rinse them thoroughly 
with tap water. Do not yet add the items to the tank. 

4. Carefully add the rinsed gravel to the tank, and spread it evenly to cover the bottom of the tank. It should be 
about 2 cm deep. 

5. Place the air pump near and above the tank. The air pump should sit above the tank so water will not siphon 
from the tank to the pump. 

  

http://phdsci.link/1509
http://phdsci.link/1500
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 6. If the air pump includes an antisiphon valve, cut a short section of airline tubing to connect the antisiphon 

valve to the air pump according to the manufacturer’s directions. Connect the rest of the airline tubing to the 
other end of the antisiphon valve. If the air pump does not include an antisiphon valve, connect the airline 
tubing directly to the air pump.  

 

7. Remove the small punchout in the corner of the tank lid by using a pencil. Do not remove the punchout over 
the tank. This hole allows the airline tubing to exit the tank when the tank lid is on. 

 

8. Feed the airline tubing through the punchout hole and estimate the amount of tubing needed to reach the 
bottom of the tank. Cut the tubing at this length. 

9. To connect the airline tubing to the sponge filter, feed the airline tubing through the clear extension tube and 
connect the airline tubing and the extension tube to the sponge filter.  
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 10. Place the connected sponge filter in the corner of the tank directly below where the punchout will be when 

the tank lid is on. Surround the base of the sponge filter with gravel to prevent it from floating when the tank 
is filled with water. Place the aquarium shelter at the opposite end of the tank. 

 

11. Rinse any gravel residue out of the bucket, and refill the bucket with tap water. 

12. To prepare the tank water, fill the bucket with tap water and add water conditioner according to the 
manufacturer’s instructions. If needed, use a disposable pipette to measure a specific amount of water 
conditioner for a given volume of water.  

13. Add the bacteria starter to the water in the bucket at the initial dose for setting up aquariums according to the 
manufacturer’s instructions. Use a disposable pipette if needed. 

14. Mix the water in the bucket by hand or with the fish net. 

15. Carefully add the treated water to the tank until the water comes to about 2 cm from the top of the tank. Use 
the fish net to rearrange the gravel if it has shifted, being careful not to spill the water over the top of the 
tank. 

16. Place the adhesive thermometer on the outside of the tank where it is easily visible. Place it above the gravel, 
but ensure that it is below the water line on the tank. 

17. Slide the tank lid along the airline tubing and secure the lid to the tank. Carefully pull on the airline tubing to 
remove excess tubing from inside the tank. 

 

18. Plug the pump into the electrical outlet. Bubbles should come out of the top of the sponge filter. 

19. Keep the pump running for at least 24 hours before adding the crayfish.  
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 Introducing the Crayfish to the Tanks 

1. Crayfish are shipped in a box with damp plant material. Place this box near the prepared tanks and open the 
box to ensure that the crayfish are alive.  

2. Close the box and allow the crayfish to acclimate to the temperature of the room for 15 to 20 minutes. The 
room temperature is similar to the temperature of the water in the tank.  

3. Use the fish net to remove the crayfish from the shipping container and place a crayfish in each tank. As much 
as possible, avoid placing the plant material in the tanks. 

4.  Do not feed the crayfish the first day they are in the tanks. They need to recover from the stress of shipment 
and adjust to their new environment. 

Feeding the Crayfish 

1. Crayfish do not require very much food. Overfeeding them can cause accumulation of chemicals in the tank 
water that are harmful to the crayfish.  

2. Feed each crayfish two fish food tablets every 2 to 3 days. Drop the tablets near the opening of the aquarium 
shelter.  

These guidelines are not strict. If a crayfish does not seem interested in its food, it may not be hungry. In this case, 
reduce either the number of fish food tablets or the frequency of feeding. 

General Tank Maintenance Tips 

These instructions are for a single tank. The crayfish can remain in the tank during these maintenance tasks. 

1. Every day, check the crayfish, the filter system, and temperature of the water. The sponge filter should be 
bubbling. 

2. Every 2 weeks, change about one-fourth of the tank’s water to dilute chemicals that build up in the tank. 
Before changing the water, unplug the air pump and carefully remove the tank lid. To remove the water, use a 
clean cup or other container that has never contained cleaning solutions or other potentially toxic chemicals. 
Pour this water down a sink drain.  

3. Replace this water with tap water that has been treated with water conditioner and bacteria starter and 
allowed to reach the same temperature as the water in the tank. (See steps 12 through 15 under Preparing 
the Crayfish Tank above.) Use the bacteria starter until it is gone, but it is not necessary to purchase more. Do 
not change more than one-fourth of the water during maintenance, as too much change puts stress on the 
crayfish. The pouring may stir up the detritus in the gravel, which is normal. 

4. If the water level drops too far, the sponge filter will not function properly, so periodically add treated water 
to the tank to replace water lost through evaporation. Again, never place untreated tap water into the tank, 
and add enough treated water so the level is about 2 cm from the top of the tank.  

5. If necessary, remove algae from tank walls by using the scrubbing pad. Do not use steel wool or any other 
material that could scratch the tank.  

Vacuuming the Gravel and Cleaning the Sponge Filter 

About every 2 months, vacuum the gravel and remove and clean the sponge filter. These instructions are for a 
single tank. The crayfish can remain in the tank during this process. 

1. Unplug the air pump and carefully remove the tank lid. 

2. Position the bucket on the floor, below the tank, to aid with siphoning and to collect the water removed from 
the tank. 

3. Connect the hose of the gravel vacuum to the intake tube of the gravel vacuum. 



 
 

 

6 

PhD SCIEN
CE® TEKS EDITIO

N 
Survival ►

 Appendix A ►
 Lesson 4 ►

 Resource A 

©
Great M

inds PBC 
 4. Place the other end of the hose into the bucket. 

5. Place the intake tube into the water. Keep the entire intake tube underwater and repeatedly move it up and 
down quickly until water is forced up through the tubing and begins to siphon into the bucket. 

6. When the siphon begins, push the intake tube into the gravel. It will begin to suck up the detritus and the 
gravel. When the gravel is about halfway up the intake tube, remove the tube to allow the gravel to resettle in 
the tank and to prevent the gravel from entering the bucket.  

       

7. Repeat this process until no more than half the water is removed. Never remove more than half the water 
during siphoning because changing too much water at one time may shock the crayfish. 

8. To end the siphon, remove the intake tube from the tank and hold it vertically until all the water in the gravel 
vacuum enters the bucket. 

9. Remove the sponge filter from the tank and place it in the bucket with the water that has been removed from 
the tank. 

10. Squeeze the sponge filter a few times while it is in the water to remove detritus that has built up on the 
outside of the sponge. Otherwise, detritus eventually blocks the flow of water through the sponge. 

11. Place the sponge filter back into the tank and ensure that it is properly connected. 

12. Empty the water in the bucket and rinse the bucket with tap water. 

13. Use the bucket and water conditioner to prepare enough treated water to restore the volume of water in the 
tank to a level about 2 cm from the top of the tank. Ensure that the water in the tank and the treated water in 
the bucket feel about the same temperature before placing the treated water in the tank. 

14. Carefully pour the conditioned water from the bucket into the tank. The pouring may stir up detritus in the 
gravel, which is normal. Use the fish net to reposition the gravel if necessary. 

15. Replace the lid of the tank, plug in the air pump, and ensure that everything functions properly. 
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 Lesson 4 Resource B 

Animal Body Part Stations Setup 
Instructions 
Follow the instructions below to set up the animal body part stations before the lesson. Students visit three 
stations in Lesson 4: the Quills, Shell, and Scales Station; the Hands, Claws, and Beak Station; and the Mouth and 
Nose Station. Students observe the models from the Quills, Shell, and Scales Station again in Lesson 5. 

Materials Note: For most class sizes, prepare two of each station for Lesson 4. 

Quills, Shell, and Scales Station 

Rotation Note: Because students handle the items at this station, some models may need to be refreshed during 
the lesson. Before students rotate stations, ensure that all models are intact.  

Materials: 2″ diameter plastic egg (1); modeling clay (0.5 lb); color copy of each quills, shell, and scales photograph 
in Lesson 4 Resource C (1); station procedure sheet (1); sequin ribbon (1 piece, 12″ length); safety goggles (1 per 
student at station); scissors (1); tape; pointed toothpicks (50) 

Preparation 

1. Roll a piece of modeling clay to form a 1.5″ diameter ball.  

2. Place the ball of modeling clay on a flat surface. Evenly insert 50 toothpicks into the ball of modeling clay as 
shown. This is the porcupine quills model. 

 
 

3. Roll another piece of modeling clay to form a 2″ diameter ball. 

4. Tape together the top and bottom of the plastic egg on one side to make a hinge. 

5. Place the ball of clay in the plastic egg. 

6. Open the side of the egg without tape just enough to expose some of the modeling clay inside. This egg is the 
mussel shell model. 
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 7. Roll another piece of modeling clay into an oblong shape that is about 3″ × 1.5″ × 0.5″. 

8. Cut a 12″ length of sequin ribbon. 

9. Press one end of the sequin ribbon securely into the piece of modeling clay. 

10. Wrap the ribbon so it covers most of the modeling clay. Securely press the other end of the ribbon into the 
clay. This is the fish scales model. 

 
11. Print and cut out the procedure sheet for this station and a color copy of each quills, shell, and scales 

photograph in Lesson 4 Resource C. 

12. Place the porcupine quills model, mussel shell model, fish scales model, safety goggles, procedure sheet, and 
photographs at the station. 

Hands, Claws, and Beak Station 

Materials: color copy of each hands, claws, and beak photograph in Lesson 4 Resource C (1); station procedure 
sheet (1) 

Preparation 

1. Print and cut out the procedure sheet for this station and a color copy of each hands, claws, and beak 
photograph in Lesson 4 Resource C. 

2. Place the procedure sheet and photographs at the station.  

Mouth and Nose Station 

Rotation Note: As students rotate, ensure that the videos are ready for the next group to view. 

Materials: computer or tablet (1), color copy of each mouth and nose photograph in Lesson 4 Resource C (1), 
station procedure sheet (1) 

Preparation 

1. Cue the moose video (http://phdsci.link/1472), porcupine video (http://phdsci.link/1473), and turtle video 
(http://phdsci.link/1474) on the computer or tablet. 

2. Print and cut out the procedure sheet for this station and a color copy of each mouth and nose photograph in 
Lesson 4 Resource C. 

3. Place the computer or tablet, procedure sheet, and photographs at the station. 

http://phdsci.link/1472
http://phdsci.link/1473
http://phdsci.link/1474
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Animal Body Part Stations Procedure 
Sheets and Photographs 
Print and cut out a copy of each procedure sheet and a color copy of each photograph. Place the procedure sheets 
and photographs at the relevant stations.  

Quills, Shell, and Scales Station 

Procedure Sheet 

Try to touch the clay. 

Photographs  
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 Hands, Claws, and Beak Station 

Procedure Sheet 

Act out what you see. 

Photographs  
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 Mouth and Nose Station 

Procedure Sheet 

Look at the pictures 
and videos. 

Photographs  
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Painted Turtle Photograph 
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Porcupine Puzzle 

Print one copy of the puzzle for each group of students. Cut along the marked lines to create the puzzle pieces. 
Consider using card stock and laminating for multiple uses. Distribute the puzzles during the Lesson 6 Launch. 
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Radish Plant Preparation Instructions 

Follow the instructions below to prepare the radish plants before the lesson.  

Advance Timing Note: Begin preparation 8 days before the lesson. An action is required on Day 7 of this 
preparation. As it may take a day to see results, time the lesson and preparation accordingly. 

Materials: 9 oz cups (2), gravel (1 cup), two-headed grow lamp (1), marker (1), disposable plate (1), potting soil (1 1
8
 

cup), radish seeds (10 to 12), scissors (1), sticky notes (2), access to water 

Materials Note: Save any leftover radish seeds for Lesson 19. 

Preparation 

1. Use sticky notes and a marker to label one cup as Cup A and the other cup as Cup B. 

2. Pour 1 cup of potting soil and all the gravel onto a disposable plate. Mix the materials well.  

3. Split the soil-gravel mixture evenly between Cup A and Cup B.  

4. Place five or six radish seeds on the surface of the mixture in each cup. Space out the seeds so no seed is 
directly next to a neighboring seed or near the outer edge of the cup. 

5. Cover the seeds with 1.5 cm of soil.  

6. Water the soil in each cup daily with 1 to 2 tbsp of water. Water the soil evenly and gently to avoid harming 
the plants, and be sure to deliver an equal amount of water to each cup. 

7. Position one head of the grow lamp 15 to 20 cm directly above the cups. Keep the lamp on for 6 to 8 hours per 
day.  

8. Water the plants for the last time on Day 5. Do not water any plants from Day 6 onward because the stems in 
Cup B may take in enough water to appear healthy again.  

9. On Day 7, remove the plants from Cup B only and cut off their roots. Then replant the plants in Cup B. Leave 
the plants in Cup A intact.  

 
  



 
 

 

2 

PhD SCIEN
CE® TEKS EDITIO

N 
Survival ►

 Appendix A ►
 Lesson 7 ►

 Resource A 

©
Great M

inds PBC 
 10. By Day 8, the plants in Cup B should appear wilted and droopy. The plants in Cup A should appear healthy. The 

lesson can take place on Day 8 or 9. See expected results below. 

 
Note: After Day 9, some radish plants may become too tall for the cups they are in and fall over. To avoid this 
problem, follow the timing directions in this resource precisely. Consider removing fallen plants from Cup A so 
students are not confused.  
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Plant Model Setup Instructions and 
Classroom Procedure 

Plant Model Setup Instructions 

Follow the instructions below to set up a plant model for each group before the lesson. 

Materials: 1 cm diameter clear straws (2), 1 oz blue food coloring, 3.5 oz clear plastic cups (12), 9 oz cup (1), gravel 
or potting soil (3

4
 cups), absorbent white paper towels (6 sheets), copy of plant model template in Lesson 7 

Resource C (1), metric ruler (1), scissors (1), water (8 oz) 

Materials Note: The materials listed above are enough to accommodate six groups. 

Preparation 

1. Cut each straw into three segments of 6 cm. 

 
2. Print and cut out the plant model template in Lesson 7 Resource C. 

3. Orient one sheet of paper towel with its long edge positioned vertically. Then fold it into thirds. 
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 4. Trace the template from Lesson 7 Resource C onto the front of the folded paper towel sheet. 

 

5. Cut out the traced shape to make three identical pieces. These three pieces will come together to form one 
plant model.  

 

6. Repeat steps 3 through 5 with the other five paper towel sheets. 

7. Twist the narrow portion of each piece. The rounded, leaf-shaped portions should remain flat.  

  

8. Push the twisted ends of three paper towel pieces into each plastic straw segment and gently pull the ends 
until the flat portions meet the top of the straw. The twisted pieces on the bottom represent roots, the 
twisted portion inside the straw represents a stem, and the flat pieces on top represent leaves. 
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 9. Gently position each model leaf so its flat side is parallel to the ceiling. Pull and adjust the model roots until 

they are outside the straw and spread out. 

 
10. On the day of the lesson, pour the 8 oz of water into the 9 oz cup. Add about 50 drops of blue food coloring to 

color the water blue. 

11. Divide the blue water evenly into six of the 3.5 oz cups, filling each cup a little less than halfway. 

12. Divide the gravel or soil into the remaining six cups, filling a little less than a third of each cup with gravel or 
soil.  

 

Classroom Procedure  

On the day of the lesson, provide each group with a cup with gravel or soil, an empty cup, a flashlight, and a plant 
model for Part A. Then explain the Part A instructions below to students. Next, distribute a cup with blue water 
and a disposable pipette (dropper) to each group and explain the instructions for Part B. 

Part A: Model Leaf Function 

1. Place the roots of the plant model inside the empty cup. The roots should touch the bottom of the cup. 

  

2. Pour the gravel or soil on top of the roots so it covers the roots but does not touch the leaves. 
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 3. Adjust the plant model so it stands up straight in the cup. 

.  

4. Hold a flashlight about 3 inches directly over the top of the plant model, and observe the plant without 
moving the flashlight. Pay attention to which plant body parts have light shining on them and which do not, 
and discuss these observations within groups. 

 
Part B: Model Root and Stem Functions 

1. Fill the dropper with blue water and release it into the gravel or soil. Repeat five times.  

 
2. Observe changes without touching the models. Discuss within groups. See expected results (after 3 to 5 

minutes) below. 
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 Note: Because of small differences in paper towel absorbency and gravel-soil grain size, results may vary in the 
following ways. 

• The water may travel through the whole model, but the blue food coloring may stop before reaching the 
leaves. If this happens, direct students to touch the leaves to feel that they are wet.  

• The water may travel at a very slow rate. Consider leaving the models for several hours and finishing the 
lesson when the effect is visible. Alternatively, have students place the roots of their models directly into 
the cup with blue water. 
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Plant Model Template 
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Cattail Plants Photograph 
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Plant Body Part Photographs 

Acorn Shell  
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 Tree Bark 
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 Prickles 
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Acorn Demonstration Instructions 

Follow the instructions below to remove the cap (if present) and the outer shell of an acorn. Either a real or 
artificial acorn will work in this demonstration. Consider performing each step under a document camera so 
students can easily see each part of the acorn. 

Materials: acorn with seed (1), nutcracker or pliers (1) 

Procedure 

1. If it is present, remove the cupule, or “cap,” of the acorn. Use thumb pressure to pop off the cap, or hold the 
acorn on a flat surface and gently tap the cap with the nutcracker or pliers so it cracks and falls off.  

 

2. Use the nutcracker or pliers and gently crack the acorn’s outer shell.  

3. Use fingertips to peel off this shell and reveal the seed. 

4. Display the shell, seed, and cap so they are clearly visible to students. 
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Protective Plant Body Part Stations Setup 
Instructions 

Follow the instructions below to set up the protective plant body part stations before the lesson.  

Materials Note: The materials listed are enough to create one of each station. For most class sizes, prepare two of 
each station. Both real and artificial acorns, wood pieces, and prickly stems will work for the plant body part 
stations. 

Acorn Shell Station  

Materials: acorns (2), plastic handheld magnifiers (2) 

Preparation 

Place the materials on a table at the station. 

Tree Bark Station  

Materials: plastic handheld magnifiers (2), wood pieces with bark (2) 

Preparation 

Place the materials on a table at the station. 

Prickles Station  

Materials: 8 oz clear plastic jars with lids (2), protective gloves (1, optional), plastic handheld magnifiers (2), 
marker (1), prickly stems (2), scissors (1), sticky notes (2), tape  

Preparation 

1. Cut the prickly stems so they fit lengthwise inside the jar. 

2. Place two stem pieces into each jar and close the lid. 

3. Tape the lids shut and add a note to each jar that says “Keep closed.” 

4. Place the materials on a table at the station. 
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Animal Body Part Photographs 
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Yellowjacket Photographs 
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Yellowjacket Body Parts Illustration 

 

Leg:      

Wing:     

Mouth:     
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Female Yellowjacket Photographs 
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Conceptual Checkpoint 

Name:   

Object What happened? 
 Draw or  write. 
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 Which object is the best model of a stinger? 

 Circle. 

 

 

 

    

 

 

 

What is the function of a stinger? 

 Circle. 

To grasp To take in food To protect 
 

 

How does a stinger help a yellowjacket survive? 

 Write. 

A stinger helps a yellowjacket survive because 
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Da Vinci Drawing 

Drawing of the wings of a flying machine by Leonardo da Vinci, 15th century 
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Red Kite Photograph  
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Dog with Burr Photograph 
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Burr Photograph 
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Lesson 11 Resource A 

Engineering Challenge Rubric 

Score each student’s engagement in the Engineering Challenge. The rubric describes evidence of student 

engagement that meets expectations for each stage of the engineering design process. Use the blank spaces as 

needed in the rubric to record evidence of student work that exceeds or falls below expectations.  

Name:    Date:      

Engineering Design 
Process Stage and 
Standards Addressed 

1 

Does Not Yet 
Meet 
Expectations 

No evidence of 
engagement in 
stage 

2  

Approaches 
Expectations 

Some evidence 
of engagement 
in stage 

3  

Meets 
Expectations 

Sufficient 
evidence of 
engagement in 
stage 

4  

Exceeds 
Expectations 

More than 
sufficient 
evidence of 
engagement in 
stage 

Score 

Ask 

 

2.2A 

2.3A 

 

  The student asks 
questions to 
understand the 
problem that 
scientists’ legs get 
scratched by 
prickles. 

  

Imagine 2.3A  

2.10A  

2.10B 

  The student 
brainstorms how 
to use materials 
to mimic a plant 
or animal body 
part by analyzing 
the part’s 
properties and 
function.  

  

Plan 2.3A   The student 
draws the idea for 
a model of a 
protective 
covering that will 
mimic a body 
part’s properties 
and function. 
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Create 2.2B 

2.3A 

2.10A 

2.10B 

  The student uses 
materials to 
create a model of 
the protective 
covering that 
mimics a body 
part’s properties 
and function. The 
student then tests 
whether the 
covering works. 
(The student’s 
design does not 
need to be 
successful to 
meet this 
criterion.) 

  

Improve 2.3A 

2.10A 

2.10B  

  The student 
improves the 
protective 
covering model 
by changing or 
enhancing the 
materials to 
better solve the 
problem of 
prickles 
scratching the 
scientists’ legs.  

  

Share 2.2E 

2.10A 

2.10B 

  The student 
shares details 
about the 
materials and 
success of the 
protective 
covering model 
and compares 
other models to 
notice common 
features and 
differences.  
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Engineering Challenge Alignment Map 

For teacher reference, this alignment map lists the standards assessed in each stage of the engineering design 

process during the Engineering Challenge.  

Stages Standards 

Ask 2.2  Scientific investigation and reasoning. The student develops abilities to do scientific 
inquiry in classroom and outdoor investigations. The student is expected to 

2.2A ask questions about organisms, objects, and events during observations 
and investigations. 

2.3 Scientific investigation and reasoning. The student knows that information and critical 
thinking are used in scientific problem solving, and the contributions of scientists are 
used in making decisions. The student is expected to 

2.3A identify and explain a problem and propose a task and solution for the 
problem. 

Imagine 

 

2.3 Scientific investigation and reasoning. The student knows that information and critical 
thinking are used in scientific problem solving, and the contributions of scientists are 
used in making decisions. The student is expected to 

2.3A identify and explain a problem and propose a task and solution for the 
problem. 

2.10 Organisms and environments. The student knows that organisms resemble their 
parents and have structures and processes that help them survive within their 
environments. The student is expected to  

2.10A observe, record, and compare how the physical characteristics and 
behaviors of animals help them meet their basic needs; and 

2.10B observe, record, and compare how the physical characteristics of plants 
help them meet their basic needs, such as stems carry water throughout 
the plant. 

Plan 2.3 Scientific investigation and reasoning. The student knows that information and critical 
thinking are used in scientific problem solving, and the contributions of scientists are 
used in making decisions. The student is expected to 

2.3A identify and explain a problem and propose a task and solution for the 
problem. 

Create 

 

2.2 Scientific investigation and reasoning. The student develops abilities to do scientific 
inquiry in classroom and outdoor investigations. The student is expected to 

2.2B plan and conduct simple descriptive investigations. 

2.3 Scientific investigation and reasoning. The student knows that information and critical 
thinking are used in scientific problem solving, and the contributions of scientists are 
used in making decisions. The student is expected to 

2.3A identify and explain a problem and propose a task and solution for the 
problem. 

2.10 Organisms and environments. The student knows that organisms resemble their 
parents and have structures and processes that help them survive within their 
environments. The student is expected to  

2.10A observe, record, and compare how the physical characteristics and 
behaviors of animals help them meet their basic needs; and 

2.10B observe, record, and compare how the physical characteristics of plants 
help them meet their basic needs, such as stems carry water throughout 
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the plant. 

Improve 

 

2.3 Scientific investigation and reasoning. The student knows that information and critical 
thinking are used in scientific problem solving, and the contributions of scientists are 
used in making decisions. The student is expected to 

2.3A identify and explain a problem and propose a task and solution for the 
problem. 

2.10 Organisms and environments. The student knows that organisms resemble their 
parents and have structures and processes that help them survive within their 
environments. The student is expected to  

2.10A observe, record, and compare how the physical characteristics and 
behaviors of animals help them meet their basic needs; and 

2.10B observe, record, and compare how the physical characteristics of plants 
help them meet their basic needs, such as stems carry water throughout 
the plant. 

Share 2.2 Scientific investigation and reasoning. The student develops abilities to do scientific 
inquiry in classroom and outdoor investigations. The student is expected to 

2.2E communicate observations and provide reasons for explanations using  
student-generated data from simple descriptive investigations. 

2.10 Organisms and environments. The student knows that organisms resemble their 
parents and have structures and processes that help them survive within their 
environments. The student is expected to  

2.10A observe, record, and compare how the physical characteristics and 
behaviors of animals help them meet their basic needs; and 

2.10B observe, record, and compare how the physical characteristics of plants 
help them meet their basic needs, such as stems carry water throughout 
the plant. 
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Lesson 11 Resource B 

Engineering Design Process Visual 
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Lesson 11 Resource C 

Scientists at a Pond Photograph 
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Lesson 11 Resource D 

Dormant Bramble Plant Photograph 
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Lesson 12 Resource 

Protective Body Part Photographs 

 
Porcupine quills  

 
Minnow scales  

 
Acorn shell  

 
Turtle shell 

 
Tree bark  

 
Mussel shell 

 
Crayfish shell 
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Lesson 18 Resource A 

Vervet Monkey Photographs 
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Lesson 18 Resource B  

Predator Photographs 

Sri Lankan Leopard 
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Crowned Eagle 
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African Rock Python 
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Lesson 18 Resource C 

Beaver Communication Photograph  
and Text 

 

Beavers live in families. Every beaver in the family helps 
protect the others. When a beaver senses danger, it slaps 
its tail on the water. The tail slap makes a loud noise and a 
big splash. When other beavers hear the tail slap, they hide 
underwater. This tail slap can also scare other animals 
away.  
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Lesson 19 Resource A  

Plants Next to Window Photograph 
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Lesson 19 Resource B 

Light Investigation Preparation Instructions 

Follow the instructions below to prepare the radish plants and boxes for Lessons 19 and 20. 

Advance Timing Note: Begin preparation 5 days before the start of Lesson 19. Ideally, begin Lesson 19 on Day 5 or 
Day 6. For best results, avoid beginning preparation on a Friday or before school holidays. Because some of the 
growing time will occur over a weekend, be sure to provide the plants with light and water immediately on return 
to school. 

Materials: 8″ × 8″ × 8″ cardboard boxes (2), 9 oz plastic cups (8), two‐headed grow lamp (1), potting soil (9 cups), 
radish seeds (1 packet), tape, access to water 

Materials Note: The materials listed above are enough for six groups plus two extra cups with radish plants. Save 
six cups with radish plants for Lessons 21 and 23. Continue providing the plants in these six cups with 1 to 2 tbsp of 
water and 6 hours of light per day until the end of Lesson 23. 

Preparation 

1. Add 1 cup of potting soil to each cup. 

2. Place 15 radish seeds on the surface of the soil in each cup, spaced apart. 

3. Cover the seeds in each cup with 1.5 cm of soil. 

4. Gently water the soil in each cup with 1 to 2 tbsp of water. 

5. If the seeds are visible after watering, cover them with a small amount of additional soil. 

6. Assemble two cardboard boxes, leaving the top of each box open. Secure the closed sides with tape as 
necessary.  

 

7. Fold the cardboard flaps inside each box or cut off the flaps. 
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8. Place four cups with radish seeds in each box. 

 

9. Set up the grow lamp so each lamp head is 15 to 20 cm above the top opening of each box. Center each lamp 
head above the box so each plant receives an equal amount of light. Leave the lamp on for 6 hours per day. 

 

10. Gently add 1 to 2 tbsp of water to the soil of each plant every day. 

11. Before Lesson 19, remove seedlings that appear to be unhealthy (broken stems, uprooted, or otherwise 
damaged) so the data are clear for students. Additionally, radish plants may become unstable and lean over 
after they have reached a certain height. Remove seedlings that have grown too tall to visibly respond to light. 

Note: By Day 5, the plants should be between about 2.5 and 5 cm tall. By Day 8, many plants may be tall and 
unruly. As students will not see the desired results if the plants exceed the height of the boxes, if Lesson 19 or 
Lesson 20 must take place on or after Day 8, weed out overgrown plants to keep results clear for students.  
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Procedure 

See the procedure for the light investigation in the Learn section of Lesson 19. 

Expected results 24 hours after the Learn of Lesson 19:  

 

  

Plants from box with top opening (left) and side opening (right) 

Note: The plants respond to light very quickly and may move away from the lamp at night. To ensure that students 
see plant responses to light, begin Lesson 20 after the plants have been under the lamp for at least 2 hours. Do not 
remove the boxes from the setup until it is time for students to observe the plants at their desks during the Learn 
of Lesson 20. 
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Lesson 20 Resource A 

Plant Responses to Light Photographs  

Calla Lily 
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Bean Plant 
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Tomato Plant
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Lesson 20 Resource B 

Calla Lily Photograph 
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Lesson 21 Resource A 

Mimosa Plant Cards 

Print and cut out enough copies of the cards so each group receives a full set of six cards. Print and cut out an 
additional set of cards to use as a class set during the lesson. Consider using card stock and laminating for multiple 
uses. Distribute all cards during the Conceptual Checkpoint. 
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Lesson 21 Resource B 

Conceptual Checkpoint 

Name:   

 

What causes the leaves of a mimosa plant to close? 

 Circle.  

   
light a smell a touch 

 

Why do you think that?  Write. 

I think  causes the leaves of a mimosa 
plant to close because 
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Lesson 22 Resource A  

Radish and Mimosa Plant Photographs 
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Lesson 22 Resource B 

Same Kind Cards 

Print and cut out enough color copies of the cards so each group receives a full set of five cards. If possible, 
laminate the cards. Alternatively, consider placing the cards in clear sheet protectors before students annotate. 
Distribute all cards during the Observe Similarities between Plants or Animals of the Same Kind activity. 

North American Raccoon 
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North American Beaver 
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North American Porcupine 
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Pickerelweed 
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Orange Jewelweed 
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Lesson 22 Resource C 

Mystery Animal Photograph 
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Lesson 23 Resource A 

Mother and Offspring Fox Photograph 
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Lesson 23 Resource B 

Parent and Offspring Posters Setup 
Instructions 

Materials: chart paper (1 sheet per group), glue or tape, color copy of each photograph in this resource (1 per 
group), scissors (1) 

Preparation 

1. Print enough color copies of the photographs in this resource for each group to receive a copy of all three 
photographs  

2. Cut out each photograph.  

3. Glue or tape the photographs to a sheet of chart paper for each group. 

Sample poster:  
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North American Porcupine  
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North American Beaver 
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North American Raccoon 
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Lesson 23 Resource C 

Plant Parent Cards 

Print and cut out enough color copies of the cards so each group receives a full set of three cards. Consider using 
card stock and laminating for multiple uses. Distribute all cards during the Match a Plant Parent and Offspring 
activity. 

 
Parent A 

 
Parent B 

 
Parent C 
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Lesson 23 Resource D 

Plant Parent Photographs 

 

Parent A 
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Parent B 
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Parent C 
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Lesson 24 Resource A  

Robin Offspring Photograph 
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 Lesson 24 Resource B  

Parent and Offspring Storyboards 

Print and cut out enough copies of the storyboards so each group receives a full set of six storyboards to sort on 
their prepared sheet of chart paper. Print and cut out an additional set of storyboards to use as a class set during 
the lesson. Consider using card stock and laminating for multiple uses. 

American Robin  

 

 

Blue Dasher Dragonfly  

 

 

Common Loon  
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 Painted Turtle 

 
 

North American River Otter  

 
 

Brook Trout  
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Lesson 25 Resource  

Parent and Offspring Behaviors 
Storyboards 

Print and cut out two copies of each storyboard. Consider using card stock and laminating for multiple uses. 
Distribute a storyboard to each group during the Analyze Storyboards activity. Be sure to distribute each 
storyboard to two groups so that every group has a partner group with the same storyboard scenario. 

Western Osprey  

 

 

Eastern Moose  
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North American Raccoon  

 
 

Red-Winged Blackbird  
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Lesson 26 Resource A 

Parent and Offspring Cards 

Print and cut out enough copies of the cards so each group receives a full set of six cards. Consider using card stock 
and laminating for multiple uses. Distribute all cards during the preparation for the Conceptual Checkpoint. 

 

Parent A 
 

Parent B 

 

Parent C 
 

Offspring A 

 

Offspring B 
 

Offspring C 
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Lesson 26 Resource B 

Response Cards 

Print and cut out enough copies of the cards so each student receives a parent card and an offspring card. This 
page has enough cards for three students. Consider using card stock and laminating for multiple uses. Distribute all 
cards during Part A of the Conceptual Checkpoint.  

 

Parent  
 

Offspring  

 

Parent  
 

Offspring  

 

Parent  
 

Offspring  
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Lesson 26 Resource C 

Conceptual Checkpoint 

Name:   
 

Do animal parents look exactly the same as their 
offspring? 

 Circle.  

  
Yes No 

 

Why do you think that? 

 Write. 
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What is the swan parent doing in the video? 

 Circle. 

 
  

Carrying 
offspring 

Making  
noises 

Flying  
away 

 

How does the behavior you circled help the offspring 
survive? 

 Write. 

The behavior helps the offspring survive because 
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Lesson 27 Resource 

Key Term Cards 

Print and cut out enough copies of the cards so each student receives one card. Consider using card stock and 
laminating for multiple uses. Distribute the cards during the Lesson 27 Launch, making sure to pass out each term 
at least once. 

Behavior Communicate Feature 

Function Information Mimic 

Offspring Pond Response 

Sense   
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Lesson 28 Resource  

Sense and Response Cards 

Print and cut out enough copies of the cards so each student receives a set of three cards: Sense, Grab, and Eat. 
This page has enough cards for three students. Mix up the order of the cards before distributing them during the 
End-of-Module Assessment.  

 
Sense 

 
Grab 

 
Eat 

 

 
Sense 

 
Grab 

 
Eat 

 

 
Sense 

 
Grab 

 
Eat 
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Lesson 29 Resource  

Structure and Function Card 

Print and cut out the Structure and Function card to use in Lesson 29.  

Structure and 
Function 
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Anchor Phenomenon: Life at a Pond 

Essential Question: How do pond plants and pond animals survive in their environment? 

Conceptual Overview 
Plants and animals have body parts that function in ways that help the plants and animals survive in their environment.  

1. Plants and animals use their body parts in ways that help the plants and animals survive. Plant and animal body parts have properties that relate to their 
functions.  

2. Animals have body parts that capture and convey information in the animals’ environment. Plants and animals respond to their environment in ways that 
help the plants and animals survive.  

3. Individual plants or animals of the same kind are recognizable as similar, but they can also vary in many ways. Many animal parents engage in behaviors 
that help their offspring survive.  

Focus Content Standards 
2.9B Identify the basic needs of plants and animals.  

Appendix B 

Module Storyline 
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2.10C Observe, record, and compare how the physical characteristics and behaviors of animals help them meet their basic needs.  

2.10D Observe, record, and compare how the physical characteristics of plants help them meet their basic needs, such as stems carry 
water throughout the plant. 

Concept 1: Body Parts (Lessons 1–9) 

Focus Question: How do plants and animals use their body parts to survive in their environment?  

Lessons 1–3 

Phenomenon Question: How are pond 

plants similar to and different from 

pond animals? 

Phenomenon: Life at a pond 

Lesson Set Objective: Students describe 

the pattern that all plants and animals 

have external body parts and ask 

questions about the different plants and 

animals that live in a pond environment.  

Knowledge Statement: All plants and 

animals have external parts.  

Wonder:* We begin by going outside to observe the environment around our school building and to draw what we 

notice in our Science Logbooks. When we share our drawings, our teacher points out that we drew what we could 

see of the environment above the ground. Our teacher then asks us to lift a rock or dig up a scoop of soil to look 

below the surface. We observe bugs in the soil. Our teacher explains that we may discover more about our 

environment by making close observations.  

When we return to the classroom, we look at a picture of another environment—a pond environment. We share 

our experiences with ponds and think about what we might observe if we looked above and below the surface of 

the water. To help us learn more about what lives in a pond environment, our teacher reads aloud Over and Under 

the Pond by Kate Messner and Christopher Silas Neal (2017). Our teacher creates a class chart to record some of the 

pond plants and pond animals we saw or heard about in the book.  

Our teacher then displays the painting Fish Magic by Paul Klee. We observe the painting and wonder why people, 

fish, and plants are all in the same environment. Our teacher explains that observing and asking questions about 

the world can help us learn more about nature and that we will act as scientists as we closely observe and ask 

questions about pond plants and pond animals.  

Organize: Next, our teacher shows us pictures of different plants and animals and asks us how plants are similar to 

and different from animals. We notice that it is easier to tell how plants and animals are different from each other 

because they have such different body parts. We decide to look closer at the body parts of plants and animals to 

help us find out how pond plants are similar to and different from pond animals.  

 
* The purple headings indicate the relevant content stage within the content learning cycle. See the Implementation 
Guide for more information on the content learning cycle. 
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Reveal: Our teacher asks us to work in groups to sort animal body part cards into categories that show similar body 

parts. We use the body parts shown on the cards (noses, eyes, mouths, hands, feet) to help us sort the cards. We 

notice that many animals have the same body parts but that these body parts do not look exactly alike.  

We then sort plant body part cards. We notice that we can also sort the plant body cards into categories according 

to the body parts the cards show (roots, stems, leaves, flowers, fruits). We conclude that many plants, like animals, 

have the same body parts, but the body parts do not look exactly alike.  

We use what we learned during the card sort to summarize the pattern that plants and animals are similar to each 

other because they are living things with body parts, but plants and animals are different because they have 

different kinds of body parts. We begin an anchor chart to summarize our learning.  

Survival 

Body Parts 

• Plants and animals have body parts. 

Organize: Our teacher asks us to work with a partner to discuss at least one new question we have about the pond 

plants and pond animals we have observed so far. Our teacher records our questions to create a driving question 

board and then summarizes the theme in our questions to develop the Essential Question: How do pond plants and 

pond animals survive in their environment? 
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Wonder: Next, our teacher displays a leaf drawing by Henry David Thoreau. We observe the leaf drawing and share 

what we notice and wonder. Our teacher explains that Thoreau drew the picture of the leaf to record his close 

observations and learning about a pond environment. Our teacher tells us that, just as Thoreau did, we can record 

what we learn about pond plants and pond animals to help us answer our questions on the driving question board.  

Organize: Our teacher explains that scientists often use models to record and explain their thinking and then asks 

us to draw an initial model in our Science Logbooks that shows what we have learned so far about at least one pond 

plant or pond animal. We then work as a class to develop an anchor model. We begin by determining which details 

to include in the anchor model, and we use our initial models to help us decide what to include. When we agree on 

which details to include, our teacher draws them on the anchor model.  
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Many plants and animals live in a pond environment. They have body parts. 

Lessons 4–6 

Phenomenon Question: How do pond 
animals use their body parts to survive?  

Phenomenon: Properties and functions 

of animal body parts 

Lesson Set Objective: Students use 

model, observe photographs, and view 

videos to describe the ways animal use 

their body parts to perform different 

functions.  

Knowledge Statement: Animals have 

body parts with different functions. 

Animals use their body parts in ways 

Wonder and Organize: We begin by watching videos of different animals found in a pond environment: a heron, 

minnows, and a porcupine. After each video, our teacher asks us to act out what the animals are doing with their 

body parts. We notice that the heron uses its wings to fly, the minnows use their body and fins to swim, and the 

porcupine uses its feet to walk. Our teacher summarizes our observations on a class chart, and we see that each 

animal has body parts that help it move.  

Our teacher reveals the classroom crayfish and explains that crayfish can also live in a pond environment. Our 

teacher asks us how we think the crayfish use their body parts. We then talk about other ways animals use their 

body parts and decide to look closely at animal body parts to find out how animals’ body parts help them survive.  

Reveal: To learn more about the ways animals use their body parts to survive, we visit three animal body part 

stations. We visit each station in groups and record our observations about the ways different pond animals use 

their body parts. 

Distill: We then discuss possible names for the stations. We determine that one station shows body parts that 
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that help the animals survive.  protect animals, another station shows body parts that grasp objects, and another station shows body parts that 

take in air, food, and water. Our teacher explains that movement, protection, grasping objects, and taking in air, 

food, and water are examples of different functions. We add this new learning to the anchor chart.  

Survival 

Body Parts 

• Plants and animals have body parts. 
• The body parts of animals have many different functions.  

Wonder and Organize: Next, our teacher shows us a picture of a turtle and asks us which body part protects the 

turtle. We think the turtle’s shell protects the turtle because the shell is hard and covers the turtle’s body. Our 

teacher explains that we identified some of the shell’s properties, like what it looks and feels like. We determine 

that a turtle’s shell has properties that make it good at protecting the turtle.  

Reveal: We revisit the protective animal body part models from the previous lesson to explore the properties of 

protective body parts. We work in groups to observe the models and record what we think the body parts look like 

and feel like.  

Distill: After we observe the models, we notice that the properties of protective body parts make the body parts 

good at protecting the animals. Our teacher then asks us to place a pencil on our desk and to pick it up with one 

hand. Next, our teacher tells us to try to pick up the pencil again but without bending any part of our hand, 

including our fingers. We notice that it was easier to pick up the pencil when we could bend our fingers. We use 

what we learned to summarize that different body parts have properties that make them good at different 

functions.  

Organize: Our teacher divides the class into groups and provides each group with a porcupine puzzle. Our teacher 

explains that each puzzle piece shows a different body part that we observed in previous lessons. We arrange the 

pieces of the puzzle to complete the picture of the porcupine. Our teacher points out that we put all the pieces, or 

body parts, together to make a whole porcupine. We consider why porcupines have so many different body parts, 

and we think that different body parts have different functions. Our teacher tells us to think about how each body 

part helps a porcupine survive and then to label the puzzle piece with the name and function of the body part.  

Reveal: After we label each puzzle piece, we think about how the porcupine uses its body parts to survive in a pond 
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environment. Animals need food, air, and water to survive. We consider how a porcupine uses its body parts to get 

food, air, and water. We summarize on a class chart that a porcupine uses several of its body parts to get food, air, 

and water and that its body parts work together to keep it alive. We also consider that while a porcupine does not 

use its quills to meet its basic needs, its quills help protect it in its environment.  

Our teacher draws our attention to the classroom crayfish and displays the picture on the front of the Crayfish Body 

Parts Knowledge Deck poster. As we observe the picture on the front of the poster, we think about the ways a 

crayfish uses its body parts to survive in its environment. Our teacher then reads aloud the text on the back of the 

Knowledge Deck poster, and we learn more about how a crayfish uses its body parts. We each receive a Knowledge 

Deck card and work with a partner to label the crayfish picture on the card with what we now know about how a 

crayfish uses its body parts.  

Distill: We think about what we’ve learned so far about how animals use their body parts to survive, and we 

summarize that animals use their body parts in ways that help the animals survive in their environment. We add 

our learning to the anchor chart.  

Survival 

Body Parts 

• Plants and animals have body parts. 
• The body parts of animals have many different functions. 
• Animals use their body parts in ways that help the animals survive.  

We then use our learning about pond animals to update the anchor model. 
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Many plants and animals live in a pond environment. They have body parts. Pond animals use 
their body parts in ways that help the animals survive. 

Lessons 7–8 

Phenomenon Question: How do pond 

plants use their body parts to survive? 

Phenomenon: Properties and functions 

of plant body parts 

Lesson Set Objective: Students use a 

model to explore the functions of 

different plant body parts. Students 

explain that plant body parts work 

together to help plants survive.  

Knowledge Statement: Plants have 

body parts with different functions. 

These body parts help plants survive.  

Wonder and Organize: We begin by observing radish plants in two cups, Cup A and Cup B, and share that the plants 

in Cup A look different from the plants in Cup B: The plants in Cup A look normal while the plants in Cup B look sick. 

We review the fact that plants need light and water to survive and wonder whether the plants in Cup B are getting 

what they need to survive.  

We observe each cup of plants more closely to describe the body parts the plants in both cups have. Our teacher 

confirms that the plants in both cups have leaves and stems and then removes a plant from Cup A so we can 

observe the plant’s roots. When our teacher removes a plant from Cup B, we see that this plant does not have 

roots. The lack of roots on the plants in Cup B makes us wonder whether plants also use their body parts to survive. 

We decide to investigate the functions of plant body parts to find out why the plants in Cup B do not look healthy.  

Reveal and Distill: We begin the activity by thinking about the functions of plant body parts. We share our ideas 

about which plant body parts take in light and which body parts take in water. We add our ideas to a class chart.  

We then use a plant model to find out more about the functions of different plant body parts. We begin to explore 
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which body part takes in light by shining a flashlight directly above the plant model and looking closely at the model 

to determine which body parts have light shining on them. We use our observations to confirm that the function of 

leaves is to take in light.  

Next, we explore the functions of stems and roots. Our teacher explains that using colored water will make it easier 

to observe which plant body part takes in water. We work in groups to add blue water to the soil of the plant 

model. We wait a few minutes and then observe that the plant model’s roots, stem, and leaves turn blue. From our 

observations, we think that the function of roots is to take in water from the soil and that the function of a stem is 

to help water move from the roots to the leaves of a plant. We also realize that a plant’s body parts work together 

to help the plant survive, just as an animal’s body parts work together to help the animal survive.  

Wonder and Organize: We observe pictures of other plant body parts, like acorn shells, tree bark, and prickles. We 

wonder about the function of each body part. We share our ideas about the functions of these body parts and 

decide to take a closer look at each part to find out more about how plants use their body parts to survive.  

Reveal: We visit plant body part stations to learn more about the function of an acorn shell, tree bark, and prickles. 

As we observe each body part, we record what we think the part looks like and feels like in our Science Logbooks. 

After visiting each station, the class shares observations about the properties of the acorn shell, tree bark, and 

prickles.  

Distill: Then we compare the properties of several animal body parts with the properties of the acorn shell, tree 

bark, and prickles. We notice similarities between the properties of protective animal body parts and the plant body 

parts we observed. We use these similarities to conclude that an acorn shell, tree bark, and prickles protect plants, 

just as protective animal body parts protect animals. 

We consider why plants might need protection. Our teacher shows a video of moose eating water lilies in a pond 

and asks whether the water lilies would survive if the moose ate all their leaves. We respond that we do not think 

the water lilies would survive because they would not have leaves to take in the light they need to survive. Our 

teacher then asks us what might happen if a moose tried to eat a plant that had bark or prickles. We respond that it 

might be harder for the moose to eat the plant. We summarize that plants have body parts that help the plants 

survive, like leaves to take in light and protective body parts to keep the plants from being eaten or destroyed. We 

add our new learning to the anchor chart and anchor model.  

Survival 
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Body Parts 

• Plants and animals have body parts. 
• The body parts of plants and animals have many different functions. 
• Plants and animals use their body parts in ways that help the plants and 

animals survive. 

 

Many plants and animals live in a pond environment. They have body parts. Pond plants and 
pond animals use their body parts in ways that help the plants and animals survive.  

 

Lesson 9 

Phenomenon Question: How does a 

yellowjacket use its body parts to 

survive?  

Organize: We begin by revisiting the driving question board to determine which questions we can now answer. As 

our teacher reads each question aloud, we sort the questions into two columns: questions that can be answered 

and questions that cannot yet be answered. When all questions are sorted, our teacher explains that we will now 



PhD SCIENCE® TEKS EDITION Survival ► Appendix B 

© Great Minds PBC 
 11 

Phenomenon: Properties and function 

of a yellowjacket stinger 

Lesson Set Objective: Students select a 

model to represent a yellowjacket 

stinger and then explain how the 

properties and function of a stinger help 

a yellowjacket survive.  

Knowledge Statement: Animals use 

their body parts in ways that help the 

animals survive. Animal body parts have 

properties that relate to their functions.  

apply our learning to a new animal.  

Our teacher displays pictures of yellowjackets and asks us what we know about these insects. Then our teacher 

explains that we will use what we learned about plant and animal body parts in a Conceptual Checkpoint as we 

figure out how a yellowjacket uses its body parts to survive.  

We prepare for the Conceptual Checkpoint by watching a video of yellowjackets, and our teacher displays an 

illustration of a yellowjacket with labeled body parts. We work as a class to record how we think a yellowjacket uses 

some of its body parts. We think a yellowjacket uses its legs to walk, its wings to fly, and its mouth to take in food.  

Know: We begin the Conceptual Checkpoint by looking more closely at another yellowjacket body part. We observe 

a picture of the body part and describe what the body part looks like and what it might feel like. Our teacher tells us 

that this body part is called a stinger and that we will use a model to explore the function of a stinger. We press 

different objects into an eraser and determine which object best models a stinger. We also determine that the 

function of a stinger is to protect and describe how a stinger helps a yellowjacket survive.  

We return to the driving question board and think about the similarities among the questions that we can now 

answer. We notice that all the questions are about plant and animal body parts. Our teacher then posts the 

Concept 1 Focus Question: How do plants and animals use their body parts to survive in their environment? We use 

what we have learned so far to think about how we can answer this question. We share our learning as a class. 
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Application of Concepts (Lessons 10–15): Engineering Challenge  

Lesson 10 (Preparation for Engineering Challenge) 

Phenomenon Question: How can 

observing body parts help people solve 

problems? 

Phenomenon: Mimicry 

Lesson Set Objective: Students study 

two engineers whose designs mimic the 

ways plants and animals use their body 

parts. Students record observations 

Wonder: We begin by observing an old drawing. We notice that the drawing looks like a wing. Our teacher then 

displays a picture of a bird called a red kite, and we describe how the two pictures are similar and different.  

Organize: Our teacher shares that the drawing is by Leonardo da Vinci, a famous artist and engineer. We learn that 

the red kite inspired da Vinci’s drawing and that many engineers are inspired by what they observe in nature. Our 

teacher tells us that in this lesson, we will learn about an engineer who was inspired by plant body parts to solve a 

problem.  

Our teacher recounts the story of George de Mestral, an engineer who was inspired by burrs that stuck to his dog’s 

fur. We closely observe pictures of a burr to describe its properties. Our teacher explains that the hook shapes on a 
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about different human-made designs to 

consider how the properties of plant 

and animal body parts can inform 

engineered solutions.  

Knowledge Statement: Humans can 

solve some problems by mimicking how 

plants and animals use their body parts.  

burr help the burr attach to animal fur, so de Mestral wondered if he could copy the properties and function of a 

burr to hold objects together.  

Reveal: We examine different fasteners to determine which fastener de Mestral created. We use our handheld 

magnifiers to look closely at the properties of each fastener. We record our observations and determine that de 

Mestral created the hook and loop fastener. Our teacher confirms that the way a burr sticks or holds onto 

something inspired de Mestral, and the hook and loop fastener became a product many people use today. Our 

teacher tells us that engineers can copy, or mimic, the properties and functions of plant and animal body parts to 

solve problems. 

Lessons 11–15 (Engineering Challenge) 

Phenomenon Question: How can we 

help protect scientists at a pond? 

Phenomenon: Engineering a protective 

covering 

Lesson Set Objective: Students develop 

a model to represent a protective 

covering by using their knowledge of 

how plants and animals use their body 

parts. Students consider the properties 

and functions of protective body parts 

as they develop the protective covering. 

Knowledge Statement: Humans can 

solve some problems by mimicking how 

pond plants and pond animals use their 

body parts.  

Organize: First, we review the engineering design process and learn that we will work as engineers to help solve a 

problem during an Engineering Challenge.  

We begin the engineering design process with the Ask stage. Our teacher explains that in this stage, engineers ask 
what the problem is and how to solve it. We observe a picture of scientists at a pond and our teacher describes the 
Engineering Challenge scenario: A group of scientists is making observations about the plants and animals found in 
a pond. To get to the pond, the scientists must walk by many plants, and the plants scratch their legs. 

We ask questions about the plants that scratch the scientists’ legs and learn that the plants have prickles on their 

stems. We remember from previous lessons that prickles are sharp and can poke or scratch something that touches 

them. We decide that a protective covering would help protect the scientists’ legs.  

We review the problem and our idea for a solution and then think about how we will know if the solution works. 

We realize that we will need to test our protective coverings to know whether they will protect the scientists’ legs.  

Our teacher reminds us that da Vinci and de Mestral got their ideas for the flying machine and hook and loop 

fastener by observing the body parts of plants and animals. We decide to use what we have learned about the 

properties of plant and animal body parts to brainstorm ideas for our protective coverings.  

Reveal: Next, like engineers, we move to the Imagine stage to examine materials and further brainstorm ideas for 

our solution. Our teacher introduces the available materials and asks us to think about how we can use these 

materials to mimic a protective body part. We work in groups to decide which plant body part or animal body part 

we want to mimic. Then we are ready to move to the Plan stage, where we create a detailed drawing of the 

solution we want to make and decide which materials we want to use.  
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During the Create stage, we work in groups to use the materials we selected to create our protective covering. 

When we finish, our teacher tests our work and we consider whether our covering is successful. During the Improve 

stage, we think about the results of the test and make improvements to our protective covering. Our teacher 

retests our work, and we consider whether our improvements made the protective covering better at protecting.  

Distill: In the Share stage, we present our work and learning to the rest of the class. We also reflect on other 

groups’ protective coverings to notice that although each group created a different protective covering, all the 

groups mimicked the properties and function of a protective body part to try to protect the scientists’ legs from 

getting scratched.  

Concept 2: Sense and Response (Lessons 16–21) 

Focus Question: How do plants and animals respond to their environment? 

Lessons 16–17 

Phenomenon Question: Do animals 

sense their environment? 

Phenomenon: Animals sensing and 

responding to information 

Lesson Set Objective: Students observe 

animal responses to sensory 

information and use their observations 

to notice the pattern that animals sense 

and respond to information in ways that 

help them survive in their environment.  

Knowledge Statement: Animals use 

their body parts to sense information in 

their environment, and animals respond 

to information in ways that help the 

animals survive.  

Wonder and Organize: Our teacher begins by playing a game of hide and seek. Our teacher hides, and we are asked 

where we think our teacher is hiding. We notice that we use our senses to see and hear where our teacher is hiding. 

We think about whether other animals sense their environment and decide we need more information, so we 

watch videos to gather additional evidence. 

Reveal: We begin by watching a video of a heron sensing a fish in the water. Our teacher explains that the presence 

of the fish is an example of information that the heron senses. We share why we think the heron sensed the fish 

and notice the way the heron acts after it senses the fish. Our teacher explains that the way the heron acts is a 

response, or an action that results from getting information. We then watch videos of other animals in their 

environments and record whether the animals in the videos sense information and, if so, how the animals respond.  

Distill: We use our observations to conclude that animals do sense their environment and that they respond in 

ways that help the animals survive. We add our new learning to the anchor chart.  

Survival 

Body Parts 
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• Plants and animals have body parts. 
• The body parts of plants and animals have many different functions. 
• Plants and animals use their body parts in ways that help the plants and 

animals survive.  

Sense and Response 

• Animals sense information in their environment.  
• Animals respond to information in ways that help the animals survive. 

Organize: We then think about the body parts humans use to sense information and decide that humans use their 

eyes to see, ears to hear, nose to smell, mouth to taste, and skin to touch. We wonder which body parts other 

animals use to sense information.  

Reveal: We revisit the videos from the previous lesson to determine which body parts animals use to sense 

information in their environment. Our teacher writes the name of a different body part (eyes, ears, nose, mouth) on 

four sheets of paper and then posts each sheet in a different corner of the room. After watching each video, we 

move to the corner that shows the body part we think the animal uses to sense information. We conclude that 

animals use many different body parts to sense information in their environment.  

Our teacher then displays the picture on the front of the Crayfish Sensing Body Parts Knowledge Deck poster. We 

observe the picture and think about which body parts a crayfish uses to sense information. Our teacher reads the 

text on the back of the poster aloud, and we learn that crayfish use several body parts to sense information. We 

want to observe how our classroom crayfish respond to information, so we provide one of them with sensory 

information and wait to observe its response.  

Distill: We use our observations to summarize that the crayfish likely used many of its body parts to sense changes 

in its tank. Finally, we discuss how sensing and responding to information helps crayfish survive, and we add our 

new learning to the anchor model.  
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Many plants and animals live in a pond environment. They have body parts. Pond plants and 
pond animals use their body parts in ways that help the plants and animals survive. Pond 
animals can sense and respond to information. 

Lesson 18 

Phenomenon Question: Why do 

animals communicate?  

Phenomenon: Vervet monkey 

communication 

Lesson Set Objective: Students model 

the behavior of vervet monkeys to 

describe the pattern that animals 

communicate to help themselves and 

others survive.  

Knowledge Statement: Animals 

Wonder and Organize: Our teacher plays a video of a crossing guard helping people cross a busy street. As we 

watch the video, we discuss how drivers know they should stop and how the people who are waiting know when to 

cross the street. We use our observations to determine that the people are communicating with each other, and 

our teacher tells us that to communicate means to send and receive information. We wonder whether other 

animals communicate with each other too.  

Our teacher tells us that vervet monkeys take turns looking out for danger. We also learn that several different 

animals try to eat vervet monkeys. We imagine a scenario in which the lookout monkey sees a dangerous animal, 

and we share that we think the lookout monkey will communicate with the other monkeys so they know danger is 

near. Our teacher explains that vervet monkeys communicate in several different ways to let other monkeys know 

which dangerous animal is near.  

Reveal: We model the different kinds of vervet monkey communication and discuss why the monkeys might 
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communicate in ways that help 

themselves and others survive.  

respond in different ways to different threats. Our teacher explains that each vervet monkey response helps keep 

vervet monkeys safe. We use our learning to conclude that communicating helps vervet monkeys survive.  

Distill: We apply our learning about vervet monkey communication to a pond animal—a beaver. We learn that 

beavers slap their tail on the surface of water to communicate with their families about danger and to scare other 

animals away. We use our new learning to update the anchor chart.  

Survival 

Body Parts 

• Plants and animals have body parts. 
• The body parts of plants and animals have many different functions. 
• Plants and animals use their body parts in ways that help the plants and 

animals survive.  

Sense and Response 

• Animals sense information in their environment.  
• Animals communicate and respond to information in ways that help the 

animals survive. 

We also add our learning about pond animals to the anchor model.  
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Many plants and animals live in a pond environment. They have body parts. Pond plants and 
pond animals use their body parts in ways that help the plants and animals survive. Pond 
animals can sense and respond to information. Pond animals communicate to help the 
animals survive. 

Lessons 19–20 

Phenomenon Question: Do plants 

respond to light in their environment? 

Phenomenon: Plants responding to light 

Lesson Set Objective: Students analyze 

the results of a plant investigation to 

notice the pattern that some plants 

respond to light in their environment.  

Knowledge Statement: Some plants 

Wonder: Our teacher displays a picture of plants next to a window, and we make observations about the plants’ 

body parts. We notice that the plants’ leaves and stems lean toward the window. We wonder whether the leaves 

and stems are responding to the light outside the window and decide to investigate this question further.  

Organize: Our teacher explains that we will explore whether plants respond to light in their environment by 

conducting an investigation. Our teacher then shows us the materials we will use to conduct our investigation: 

radish plants, cardboard boxes, and a grow lamp. We learn that each cardboard box has an opening that represents 

a window and the grow lamp represents sunlight shining through the window.  

Reveal: Next, the class works together to set up the investigation. We fold down the flaps on six boxes to create an 

opening on the side, and one box has an opening on the top. Then we arrange the boxes so the grow lamp is 
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respond to light in their environment.  directly above them, and we place a cup with radish plants inside each box. We each make a prediction about the 

way the radish plants in the boxes will grow, and we record our prediction in our Science Logbooks. Some of us 

think the radish plants’ leaves and stems will grow in the direction of the light. As a class, we share our predictions, 

and our teacher tells us that in the next lesson we will observe the radish plants again to determine whether plants 

respond to light in their environment.  

In the next lesson, we collect data from our investigation of the radish plants’ response to light. We carefully 

observe the radish plants from the boxes with an opening on the side as well as the radish plants from the box with 

the opening on top. We record our observations in our Science Logbooks.  

Distill: We use our observations to conclude that the leaves and stems of the plants in the boxes with an opening 

on the side grew toward the opening where the light came in, while the leaves and stems of the plants in the box 

with the opening on top grew straight up toward the light. We analyze this data set to conclude that the radish 

plants responded to light in their environment by growing toward the light.  

We then observe pictures of other plants to determine whether their leaves and stems also respond to light in their 

environment. We use our observations to conclude that the leaves and stems of several other plants also grow 

toward the light in their environment, including the calla lily, a pond plant. We add our new learning to the anchor 

model.  
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Many plants and animals live in a pond environment. They have body parts. Pond plants and 
pond animals use their body parts in ways that help the plants and animals survive. Pond 
animals can sense and respond to information. Pond animals communicate to help the 
animals survive. Some pond plants grow their stems and leaves toward light. 

Lesson 21 

Phenomenon Question: What causes 

the leaves of a mimosa plant to close? 

Phenomenon: Mimosa plants 

responding to touch 

Lesson Set Objective: Students observe 

photographs of mimosa plants to notice 

the pattern that the leaves of a mimosa 

plant close in response to touch. 

Knowledge Statement: Some plants 

respond to their environment in ways 

that help the plants survive.  

Organize: We begin by revisiting the driving question board to determine which questions we can now answer with 

our learning from Concept 2 lessons. As our teacher reads each question aloud, we sort the questions into three 

columns: questions we can answer by using knowledge we gained during Concept 1 lessons, questions we can 

answer by using our learning in Concept 2 lessons, and questions we cannot yet answer. After all questions are 

sorted, our teacher tells us that we will now apply our knowledge to a new plant in a Conceptual Checkpoint.  

Our teacher prepares us for the Conceptual Checkpoint by showing a video of a new plant’s response. After we 

watch the video, we share that we observed a plant’s leaves closing, and we wonder why that happened. Our 

teacher explains that the plant is a mimosa plant and that its leaves close in response to something in its 

environment. We wonder what causes its leaves to close.  

Know: We begin the Conceptual Checkpoint by closely observing mimosa plant cards. Our teacher instructs us to 

sort the cards into two categories: leaf-closing response and no leaf-closing response. We notice that the leaves of a 

mimosa plant close when something touches them. We also explain why we think touch causes the leaves to close 

by using evidence from the mimosa plant cards.  

We debrief the Conceptual Checkpoint by discussing the different ways we saw plants respond to their 

environment and how these responses help the plants survive. We use our learning to update the anchor chart.  

Survival 

Body Parts 

• Plants and animals have body parts. 
• The body parts of plants and animals have many different functions. 
• Plants and animals use their body parts in ways that help the plants and 

animals survive.  
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Sense and Response 

• Animals sense information in their environment.  
• Animals communicate and respond to information in ways that help the 

animals survive. 
• Some plants respond to their environment in ways that help the plants 

survive.  

We return to the driving question board and think about the similarities between the questions we can now 

answer. We notice that all the questions are about how animals sense and respond to their environment as well as 

how plants respond to their environment. Our teacher then posts the Concept 2 Focus Question: How do plants and 

animals respond to their environment? We use what we have learned so far to think about how we can answer this 

question. We share our learning as a class.  
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Concept 3: Parents and Offspring (Lessons 22–26) 

Focus Question: How do parents help their offspring survive? 

Lessons 22–23 

Phenomenon Question: How do the 

same kind of plants or animals compare 

with each other? 

Phenomenon: Similarities and 

differences between plants or animals 

of the same kind 

Lesson Set Objective: Students observe 

photographs of parents and offspring to 

notice the pattern of similarities and 

differences between plants or animals 

of the same kind. Students then use 

their observations as evidence to 

determine that young plants and 

animals are very much, but not exactly, 

like their parents.  

Knowledge Statement: Plants or 

animals of the same kind are similar but 

not exactly alike.  

Wonder and Organize: We begin by observing a picture of a radish plant and a picture of a mimosa plant. Our 

teacher asks us to share the differences we see between the two plants. After we describe some of their 

differences, our teacher explains that the radish plant and mimosa plant are two different kinds of plants and that 

there are many kinds of plants in the world. We then discuss whether the world also has many different kinds of 

animals, and we think about whether plants or animals of the same kind all look the same. We decide to look at 

more pictures of plants and animals to compare plants of the same kind with each other and to compare animals of 

the same kind with each other.  

Reveal: We work in groups to observe cards that show two plants or animals of the same kind. We circle similarities 

we notice between the two plants or animals of the same kind. After we observe all the pictures on the cards, our 

teacher creates a class chart to identify the similarities between the plants or animals of the same kind. We use the 

similarities we notice to explain that plants or animals of the same kind have many similar features.  

We observe the cards again and think about whether each plant or animal of the same kind is exactly alike. This 

time, we circle the differences we notice between two plants or animals of the same kind. We share the differences 

we notice, and our teacher adds our observations to the class chart. We use our observations to conclude that 

plants or animals of the same kind are similar, but they are not exactly the same.  

Distill: We then apply our learning to identify a mystery animal. Our teacher shows us a picture of a mystery animal, 

and we observe the features of the mystery animal to identify it as a North American beaver, but we recognize that 

it is not one of the North American beavers we observed earlier in the lesson.  

Organize: Next, we look at a picture of two animals, and our teacher asks us whether we think the two animals in 

the picture are the same kind of animal. Our teacher reveals that the two animals are both red foxes and that the 

smaller fox is the offspring of the larger, adult fox. We then discuss whether other offspring look similar to their 

parents and decide to look closely at pictures of other adults and their offspring.  

Reveal: We work in groups to closely observe parent and offspring pictures and to label the similarities we notice 

between the parents and offspring in each picture. When we finish making our observations, we share the 

similarities we noticed with the rest of the class. We use our observations to describe the pattern that offspring 
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share many features with their parents. We observe the pictures once more to determine whether the parents and 

offspring are exactly alike and notice that animal offspring look very similar to, but not exactly like, their parents.  

Our teacher then asks if we think our learning about animal parents and offspring also applies to plants. To learn 

more about parent plants and their offspring, we observe a cup with radish plants that represent the young 

offspring of a parent plant. We then compare the radish plants with pictures of three plant parents and try to 

determine which plant parent the young radish plants belong to. We look closely at the features of the radish plant 

offspring and the features of the three parent plants to determine that the young radish plants belong to Parent B.  

Distill: We add our new learning about the similarities and differences between parents and offspring to the anchor 

chart.  

Survival 

Body Parts 

• Plants and animals have body parts. 
• The body parts of plants and animals have many different functions. 
• Plants and animals use their body parts in ways that help the plants and 

animals survive.  

Sense and Response 

• Animals sense information in their environment.  
• Animals communicate and respond to information in ways that help the 

animals survive. 
• Some plants respond to their environment in ways that help the plants 

survive.  

Parents and Offspring 

• The features of parents and offspring are similar but not exactly the same. 
 

Lessons 24–25 
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Phenomenon Question: How do 

offspring survive?  

Phenomenon: Parent and offspring 

behaviors that help offspring survive 

Lesson Set Objective: Students observe 

and evaluate information in storyboards 

to find patterns in animal parent and 

offspring behaviors that help young 

offspring survive.  

Knowledge Statement: Many animal 

parents and offspring engage in 

behaviors that help the offspring 

survive.  

Organize: Our teacher begins by asking us to review what animals need to survive. We share that animals need 

food, air, and water. We also remember that animals need protection to stay safe. We then observe a picture of 

robin offspring, and our teacher asks us how we think young robins get what they need to survive. We share our 

ideas and plan to observe more offspring to find out how offspring get what they need to survive.  

Our teacher tells us that we will look at storyboards and explains that storyboards show something happening in 

order from start to finish. We look at two storyboards and describe what is happening in each. We notice that in 

one storyboard, a parent helps the offspring get food, and in the other storyboard, no parent helps the offspring get 

food. Our teacher creates a class chart to sort the storyboards into two categories: Parents Help and Parents Do Not 

Help. We wonder whether other animals get help from their parents.  

Reveal: Our teacher distributes four more storyboards, and we sort them into the two categories. When we finish 

sorting the storyboards, we discuss why we sorted the storyboards the way we did. Our teacher points out the 

pattern in our reasoning: Some offspring get help from parents and some do not.  

We focus on the storyboards that show parents helping the offspring, and our teacher asks us to think about why 

the parents help their offspring in the ways the storyboards show. We then learn that the way an animal acts or 

responds to its environment is called a behavior and that protecting, teaching, and feeding offspring are examples 

of animal parent behaviors that help offspring survive.  

Organize: Next, we watch a video of a robin parent feeding its offspring. Our teacher asks us how the robin knows 

to feed its offspring. We think that the robin parent knows its offspring are hungry because they make noises and 

open their mouth. Our teacher points out the offspring behavior and explains that offspring can also behave in ways 

that help their parents know when the offspring need something.  

Reveal: Our teacher divides the class into groups and distributes another storyboard to each group. Then our 

teacher explains that we will work together to act out what we see happening in our storyboard. We practice acting 

out our storyboard scenarios before we perform for the class.  

Each group then performs their storyboard scenario as the rest of the class closely observes what is happening in 

each performance. After each performance, the class discusses what the parent in the scenario senses and how the 

parent responds. Our teacher records our observations on a class chart.  

Distill: We then review the class chart to analyze the storyboard scenarios further. We notice the pattern that the 

offspring either behave in ways to get their parents’ help, or the parents sense danger in their environment and 

behave in ways that help their offspring survive. We add our new learning to the anchor chart.  
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Survival 

Body Parts 

• Plants and animals have body parts. 
• The body parts of plants and animals have many different functions. 
• Plants and animals use their body parts in ways that help the plants and 

animals survive.  

Sense and Response 

• Animals sense information in their environment.  
• Animals communicate and respond to information in ways that help the 

animals survive. 
• Some plants respond to their environment in ways that help the plants 

survive. 

Parents and Offspring 

• The features of parents and offspring are similar but not exactly the same. 
• Some animal parents help their offspring survive by sensing and responding to 

offspring behaviors and danger.  

We then add our learning about pond animals to the anchor model. 
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Many plants and animals live in a pond environment. They have body parts. Pond plants and 
pond animals use their body parts in ways that help the plants and animals survive. Pond 
animals can sense and respond to information. Pond animals communicate to help the animals 
survive. Some pond plants grow their stems and leaves toward light. Some pond animal 
parents behave in ways that help the offspring survive.  

Lesson 26 

Phenomenon Question: How do 

parents and offspring compare with 

each other? 

Phenomenon: Similarities and 

differences between swan, scorpion, 

and deer parents and their offspring 

Organize: We begin by revisiting the driving question board to determine which questions we can now answer by 

using our learning from Concept 3 lessons. As our teacher reads each question aloud, we sort the questions into 

three columns: questions we can answer by using knowledge we gained during Concept 1 lessons, questions we can 

answer by using our learning in Concept 2 lessons, and questions we can answer by using our learning in Concept 3 

lessons. After all questions are sorted, our teacher tells us that we will now apply our knowledge to new animals in 

a Conceptual Checkpoint.  

Our teacher prepares us for the Conceptual Checkpoint by dividing the class into groups and distributing parent and 



PhD SCIENCE® TEKS EDITION Survival ► Appendix B 

© Great Minds PBC 
 27 

Lesson Set Objective: Students observe 

the features of several animal parents 

and offspring to describe the pattern 

that offspring are similar to but not 

exactly like their parents. Students then 

use observations as evidence to explain 

how animal parent behavior helps the 

offspring survive.  

Knowledge Statement: Individual 

animals of the same kind are 

recognizable as similar, but they can 

also vary in many ways. Many animal 

parents engage in behaviors that help 

their offspring survive. 

offspring cards to each group. We use the similarities in the animals’ features to sort the cards into parent and 

offspring pairs. For this Conceptual Checkpoint, we will look closer at these parent and offspring pairs to think 

about how parents and offspring compare with each other.  

Know: We begin the Conceptual Checkpoint by closely observing the features of each parent and offspring pair to 

determine which features only the parent has, only the offspring has, or both parent and offspring have. We then 

use our observations as evidence to explain whether animal parents look exactly the same as their offspring.  

Next, we watch a video and describe what is happening in the video. We think the swan parent in the video is 

making noises to scare away nearby danger. We use our observations from the video as evidence to explain how 

this behavior helps the offspring survive.  

We return to the driving question board, and our teacher posts the Concept 3 Focus Question: How do parents help 

their offspring survive? We use what we have learned so far to think about how to answer this question, and we 

share our learning as a class.  
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Application of Concepts (Lessons 27–29): Socratic Seminar, End-of-Module Assessment  

Essential Question: How do pond plants and pond animals survive in their environment? 

Lessons 27–29 (End-of-Module Socratic Seminar, Assessment, and Debrief) 

Phenomenon Question: How does a 

koala use its body parts to find and take 

in food? 

Phenomenon: Koalas sensing and 

responding to eucalyptus leaves 

Lesson Set Objective: Students apply 

their understanding of the properties 

and functions of animal body parts to 

analyze and interpret information about 

the ways koalas use their body parts to 

survive in their environment.  

Knowledge Statement: Plants and 

animals have body parts that function in 

ways that help the plants and animals 

survive in their environment. Many 

animal parents and offspring engage in 

behaviors that help the offspring 

survive. 

Distill: As a class, we participate in a Socratic Seminar and discuss our Essential Question: How do pond plants and 

pond animals survive in their environment? We use our work products throughout the module to help us answer 

this question.  

Know: We show our understanding of how plants and animals use their body parts to survive and the similarities 

and differences between plants of the same kind in the End-of-Module Assessment, and then we reflect on our 

learning throughout the module.  

We then discuss any remaining questions about how plants and animals use their body parts to survive in their 

environment.  
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These level-appropriate descriptions of the module terminology are not intended to be complete definitions. 

Term Description Lesson 

Behavior the way an animal acts or the way it responds to its environment 24 

Communicate  to send and receive information 18 

Feature (n.) an important part of someone or something  22 

Function (n.) what a body part does 4 

Information a detail about something 16 

Mimic (v.) to copy 10 

Offspring the babies of a plant or animal 23 

Pond a small area of water surrounded by land 1 

Response an action that results from getting information 16 

Sense (n.) a way an animal takes in details about its environment 16 

Sense (v.) to notice details about an environment 16 

 

Appendix C 

Module Glossary 
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Type Word(s) Spanish Cognate 

Module Key Terms 
(Tier Two or Three) 

Behavior None 

Communicate Comunicar 

Feature None; may use característica (characteristic) 

Function Función 

Information Información  

Mimic  None 

Offspring None 

Pond None 

Response Respuesta 

Sense Sentido (n.), sentir (v.) 

Appendix D 

Domain-Specific Words, General Academic 

Words, and Spanish Cognates 
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Type Word(s) Spanish Cognate 

Domain-Specific Words  
(Tier Three) 

Antenna (sing.), antennae (pl.) Antena, antenas 

Body part None 

Engineering design process Proceso de diseño ingeniería 

Environment None 

Pincer Pinza 

Soil Suelo 

Survive Sobrevivir 

General Academic Words 
(Tier Two) 

Compare Comparar 

Different Diferente  

Evidence Evidencia 

Grasp None 

Grow None 

Label None 

Observe (v.), observation (n.) Observar, observación  

Predict (v.), prediction (n.) Predecir, predicción  

Protect (v.), protection (n.) Proteger, protección 

Similar Similar 
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