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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 
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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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