
Name_________________________________________________________________________ 

3rd Grade – Grading Period 1 Overview 

Ohio’s New Learning Standards 

 Offspring resemble their parents and each other. 

 Individuals of the same kind differ in their traits and sometimes the differences give 

individuals an advantage in surviving and reproducing. 

 Plants and animals have life cycles that are a part of their adaptations for survival in 

their natural environments. 

 Clear Learning Targets 
“I can…” 

1. _____ follow a laboratory procedure and work collaboratively within a group using

appropriate scientific tools. 

2. _____ work individually, with a partner, and as a team to test a scientific concept,

change a variable, and record the experimental outcome. 

3. _____ use the engineering design cycle to develop a solution with a predictable

outcome. 

4. _____ cite specific text or online resource to support a proposed design solution.

5. _____ observe and explore various structures of plants and their functions.

6. _____ record my observations to share with my peers.

7. _____ design explorations to test the behaviors of plant structures.



Name_________________________________________________________________________ 

3rd Grade – Grading Period 1 Overview 

Essential Vocabulary/Concepts 
Thinking Like a 21st Century 

Scientist and Engineer 

Classify 

Communicate 

Compare  

Conclude 

Data 

Design Cycle 

Engineer 

Evidence 

Infer 

Interpret 

Investigate 

Justify 

Measure 

Observe 

Organize 

Predict / Hypothesis 

Question 

Record 

Relate 

Science 

Variable 

3.LS.2

Appearance 

Behaviors 

Function 

Observation 

Organisms 

Structures 

Survival 

Traits 



1 

3rd Grade Science Unit: 

Thinking Like a 21st Century Scientist and Engineer 
Unit Snapshot

Topic: Scientific Process 

Grade Level: 3 Duration: 
6 weeks 

Summary 
The following activities allow students to develop scientific and engineering 

process skills. Students will explore cause and effect as they change a 

variable during scientific investigations.  Using 21st century skills, students will 

use technology, develop team building skills, and learn good laboratory 

procedures while using science equipment. Lab safety rules will be 

developed for each classroom. Finally, students will use problem-solving skills 

to create a solution to an engineering design challenge. 

CLEAR LEARNING TARGETS
“I can”…statements 

____ follow a laboratory procedure and work collaboratively within a group using 

appropriate scientific tools. 

____ work individually, with a partner, and as a team to test a scientific concept, 

change a variable, and record the experimental outcome. 

____ use the engineering design cycle to develop a solution with a predictable 

outcome. 

____ cite specific text or online resource to support a proposed design solution. 

Activity Highlights and Suggested Timeframe

Days 1-2 
Team Building:  “Gallop Poll” The objective of the following activities are to give 

students the opportunity to obtain data, evaluate the data, and question the 

value of good data in an engaging manner. 

Days 3-6 

Lab Safety: Science Exploration Safety Contract and Game Cards. Students will 

learn the safety contract while creating game cards to practice safety 

procedures.  A signed safety contract is required to complete future science 

exploration activities.  

Days 7-8 
Laboratory Procedures and Equipment:  Equipment Relay Race.  Students will use 

this year’s science equipment to complete individual tasks as well as a group task.  

Students will record measurements and produce a graph of the results. 
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Days 10-12 

Computer Technology:  Microsoft Word Introduction Letter.  Keyboarding Games.  

Students will practice keyboarding skills (typing) using web-based games.  Students 

will create a Microsoft Word document, save the file to the network folder, print the 

document, and be able to retrieve the file after saving. 

Days 13-25 

Introduction to Science and Engineering:  The objective of the following activities is 

to give students the opportunity to identify and describe a real-world problem.  

First, students will recognize that scientific experimentation is the examination of 

cause and effect relationships, with the goal of finding and understanding causal 

mechanisms in nature. The purpose of science is not to achieve a prescribed 

outcome. Students will then work through the engineering design cycle to develop 

a practical solution with a desired outcome. 

Days 26-30 
Engineering Design Challenge: Complete “Scratch My Back” Engineering Design or 

Windmills Design Challenge.   Students will develop solutions to their engineering 

design challenge using 21st Century Skills and technology. 

Day 31 
Short Cycle Assessment: A teacher created short cycle assessment will be 

administered at the end of the unit to assess all clear learning targets.   

Day 31-32 
Extension / Intervention: Based on the results of the short cycle assessment, 

facilitate extension and/or intervention activities. 

Engineering Design Cycle: 
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LESSON PLANS 

NEW LEARNING STANDARDS: 
Grade 3: Designing Technological/Engineering Solutions using Science Concepts. 

SCIENTIFIC INQUIRY and APPLICATION PRACTICES:  
During the years of grades K-12, all students must use the following scientific inquiry and application practices with appropriate 

laboratory safety techniques to construct their knowledge and understanding in all science content areas: 

Asking questions (for science) and defining problems (for engineering) that guide scientific 

investigations 

Developing descriptions, models, explanations and predictions. 

Planning and carrying out investigations 

Constructing explanations (for science) and designing solutions (for engineering)that conclude 

scientific investigations 

Using appropriate mathematics, tools, and techniques to gather data/information, and analyze and 

interpret data  

Engaging in argument from evidence 

Obtaining, evaluating, and communicating scientific procedures and explanations 

*These practices are a combination of ODE Science Inquiry and Application and Frame-work for K-12

Science Education Scientific and Engineering Practices

STUDENT KNOWLEDGE:  
Students will continue to develop “Thinking like a 21st Century Scientists and Engineers” 

Designing Technological/Engineering Solutions using science concepts 

Demonstrating Science Knowledge 

Interpreting and Communicating Science Concepts 

Future Application of Concepts 

Next Grade Level Engineering Design 

MATERIALS: 
Team Building 

Gallop Poll handout 

Pencils, markers, or crayons 

Carrot/Radish cutouts 

Small amount of glue or tape 

Lab Safety 

Copies of “Science Laboratory Safety Contract” 

Lab Safety PowerPoint presentation 

Paper, pencils, and crayons 

Projector attached to a computer 

Construction paper 

Glue  

Introduction to Science and Engineering 

Safety Goggles  

Large container 

Straws  

Metric Measuring Cup 

Dishwashing Soap  

Small Containers 

Water 

Stirring Sticks 

Hand Lens 

Cotton Ball (to make patterns) 

Clear Plastic lid(transparency paper) 

Flashlight 

Laboratory Procedures and Equipment 

Forceps 

Beakers 

Minerals 

Straws 

Scale 

Water 

cotton ball 

12in of string 

Computer Technology 

 Introduction “example letter” 

Engineering Design Challenge 

Straws 

Pencils 

Tape 

String 

Rulers 

Plastic Forks 

Plastic Spoons 

Clothes Pins 

Rubber bands 

Optional: “Tickle,Tickle! Itch,Twitch” By: Julie 

Olson available through Columbus 

Metropolitan Library 
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VOCABULARY: 
Primary 

Observe 

Question 

Communicate 

Predict / Hypothesis 

Investigate 

Measure 

Record 

Conclude 

Data 

Evidence 

Interpret 

Justify 

Variable 

Secondary 

Compare 

Organize 

Classify 

Relate 

Infer 

EVALUATE 
(1 day and on-going) 

(What opportunities will students 

have to express their thinking? 

When will students reflect on 

what they have learned? How 

will you measure learning as it 

occurs? What evidence of 

student learning will you be 

looking for and/or collecting?) 

Objective: The objective of the assessments is to focus on and assess student 

knowledge and growth to gain evidence of student learning or 

progress throughout the unit, and to become aware of students 

misconceptions related to science process skills and engineering 

design. 

Formative 

How will you measure learning as it occurs? 

Consider developing a teacher-

created formative assessment. 

1. Team Building

2. Science Safety

3. Science Exploration

Procedures

4. Keyboarding skills and

technology literacy

5. Engineering Design Cycle

Summative 

What evidence of learning will demonstrate to 

you that a student has met the learning 

objectives? 

1. Student learning should be visible in

the classroom after each of the

following activities:

Team Building 

Computer Technology 

Engineering Design Challenge 

2. The group presentation to class can

assess the ability of students to apply

their knowledge during the following

activities:

Lab Safety 

Lab Procedures 

3. A Teacher-created short cycle

assessment will assess all clear

learning targets.
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EXTENSION/ 

INTERVENTION 
(1 day or as needed) 

EXTENSION 

1. Students will continue to use

classroom computers to

record data and research

ideas.

2. Students will continue to

practice keyboarding skills and

computer technology literacy.

3. Students will create additional

Microsoft Word documents

and PowerPoint presentations

INTERVENTION 

1. www.DiscoveryEducation.com 
related videos for process skills 
and measurements.

2. Keyboarding and typing 
games. 

COMMON 

MISCONCEPTIONS 

Scientists and Engineers use different sets of skills.  Scientists follow a method to 

demonstrate cause and effects relationships in an experiment.  Scientists 

change a single variable and record the effect that results.  The outcome is 

unknown.  Engineers conversely, design the outcome and build a procedure to 

get to an expected outcome.  Engineers use scientific knowledge (gathered 

through scientific experimentation) to design a solution to an observable 

problem. Engineers use a design cycle to test, modify, and optimize the solution. 

DIFFERENTIATION 

The activities in this unit are student-centered and provide open-inquiry 

opportunities, as well as give students choices. 

Lower-level: Consider appropriate grouping strategies for each activity. 

Higher-Level: Consider having students create their own scientific investigations 

and engineering design challenges 

Strategies for meeting the needs of all learners including gifted students, English Language Learners 

(ELL) and students with disabilities can be found at the following sites:  

ELL Learners: 

http://www.ode.state.oh.us/GD/DocumentManagement/DocumentDownload.aspx?DocumentID=

105521 

Gifted Learners: 

http://www.ode.state.oh.us/GD/DocumentManagement/DocumentDownload.aspx?DocumentID=

105522 

Students with Disabilities: 

http://www.education.ohio.gov/GD/DocumentManagement/DocumentDownload.aspx?Documen

tID=105523 

ADDITIONAL 

RESOURCES 

Textbook Resources: 

 Science Grade 

 Optional: “ Tickle,Tickle! Itch,Twitch” By: Julie Olson available through 

Columbus Metropolitan Library 

Websites: 

 http://www.freetypinggame.net/play.asp 

 http://www.learninggamesforkids.com/keyboarding_games.html 

 http://www.bbc.co.uk/schools/typing/ 

 http://games.sense-lang.org/ 

Templates 

Science Exploration Report 

Engineering Design Cycle Graphic Organizer 

Daily Engineering Notebook 

http://www.unitedstreaming.com/
http://www.ode.state.oh.us/GD/DocumentManagement/DocumentDownload.aspx?DocumentID=105521
http://www.ode.state.oh.us/GD/DocumentManagement/DocumentDownload.aspx?DocumentID=105521
http://www.ode.state.oh.us/GD/DocumentManagement/DocumentDownload.aspx?DocumentID=105522
http://www.ode.state.oh.us/GD/DocumentManagement/DocumentDownload.aspx?DocumentID=105522
http://www.education.ohio.gov/GD/DocumentManagement/DocumentDownload.aspx?DocumentID=105523
http://www.education.ohio.gov/GD/DocumentManagement/DocumentDownload.aspx?DocumentID=105523
http://www.freetypinggame.net/play.asp
http://www.learninggamesforkids.com/keyboarding_games.html
http://www.bbc.co.uk/schools/typing/
http://games.sense-lang.org/
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3rd Grade 
Thinking Like a 21st Century Scientists / Engineer: 

Team Building 

SAFETY Students should have adequate space to move and “gallop” freely. 

ADVANCED 

PREPARATION 

Prepare copies of Gallop Poll handout 

Gather pencils, markers, or crayons (to tally opinion poll) 

Prepare copies of Carrot/Radish cutouts (rewards for class working in 

partners) 

Gather small amount of glue or tape 

ACTIVITIES 

(2 Days) 

Objective: Scientists often have to collect data and graph the results for analysis. 

Developing the “right” question will change the outcome of the results. 

Whether surveying an individual or collecting experimental data during a 

scientific experiment, the right question drives the investigation. 

The objective of the following activity is to give students the opportunity to obtain 

data, evaluate the data, and question the value of good data in an engaging 

manner. Students will graph their results and communicate the results of their topic 

question.  The class will then discuss the pros and cons of “forced choice” polling 

and their specific topic question.   

Did this polling give a true representation of the class’ favorite?  

How do questions drive a scientific investigation? 

What is the teacher doing? 

Gallop Poll (Day 1) 

Explain to students that this is a forced 

choice activity and they should honestly 

choose one opinion even if they do not 

particularly prefer one to another. 

Divide the class into reporters and 

recorders. 

Assign students a “gallop” partner 

and a topic question from the list 

provided. 

Reward the group with a carrot 

cutout after returning with a 

gallop poll and imaginary horse. 

Explain to students that during a 

gallop poll you can only move 

when both partners are on the 

horse and the teacher gives the 

command, “Gallop, horsey”. 

The horse will immediately stop 

when the teacher gives the 

command, “Whoaaa!” **This 

should be practiced a few times 

until all horses are warmed up.  

This process repeats and groups 

should be encouraged to gallop 

around to different groups each 

time.  Groups may only answer 

each poll question ONCE. 

What are the students doing? 
Gallop Poll (Day 1) 

Grouping Strategy: It is recommended 

that students work with one partner, and 

an imaginary horse. 

1. The recorder will need to pick up a

gallop poll handout and something

to write with (these items can be

waiting in “The Stable”.

2. The recorder will go to “the stable”

(where gallop polls will be posted)

and mount their imaginary horse.

3. The recorder (in charge of the horse)

will need to walk the horse to their

partner.

4. Round one of gallop polling begins

with all groups moving around the

room, galloping on their horse.  After

5 seconds, the teacher announces,

“Whoaaa, horsey”.  Both partners

must dismount the horse and partner

with the nearest group.

5. Each reporter (from the two groups)

takes turns and reads their poll.

6. The recorder will listen and tally the

results for each group- adding ONE

block to the answer choice given.

7. Gallop repeats upon teachers

directions.

8. Teams will receive a cutout carrot

reward to paste to their gallop poll

when complete.
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Gallop Poll (Day 2) 

Give students the opportunity to 

evaluate the data, and question 

the value of good data in an 

engaging manner.  

Optional: Students will graph their 

results and communicate the 

results of their topic question.   

Facilitate a discussion about the 

pros and cons of “forced choice” 

polling and their specific topic 

question.   

A) Did this polling give a true

representation of the class’

favorite?

B) How do questions drive a

scientific investigation?

Gallop Poll (Day 2) 

9. Students review the data from the

gallop poll, and graph their results

10. Students participate in a follow-up

discussion led by the teacher.
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Gallop Poll Questions 

1. Which month of the year do you prefer:  October, April, February, or November?

2. Which type of music do you prefer:  Country, Rock, Hip-hop, or Rap ?

3. Which type of food do you prefer: Italian, Mexican, Chinese, or American?

4. What type of exercise (not sport) do you prefer: Swim, Run, Bike riding, or Dance?

5. What type of ice cream do you prefer: Vanilla, Bubble Gum, Mint, Strawberry?

6. What type of vacation do you prefer: Camping, Beach, Big City, Theme Park?

7. What color do you prefer: Green, Black, Orange, Purple?

8. What Friday night activity do you prefer: Rent video, Dance party, Talk on the phone,

Play a sport?

9. Which Holiday do you prefer: 4th of July, St. Patrick’s Day, Thanksgiving, Valentine’s Day?

10. What is the best time of day: Morning, Afternoon, Evening, Night?

11. Which city would you prefer to visit: San Francisco, Chicago, Boston, or Los Angeles?

12. Which lunch food would you prefer: PB&J, Mac&Cheese, Ham Sandwich, Pasta?

13. Which snack food would you prefer: Cheese Crackers, Chips, Apple, Yogurt?

14. Where do you prefer to do your school work: class, hallway, outside, home?

15. What type of TV do you prefer to watch: comedy, cartoons, mystery, educational?
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Gallop Poll 
-Post results in “the stable” when complete-

Hello, my name is ________________________________ AND this is my colleague ______________________________. 

We are conducting a brief survey and would like to include you.  Do you have a few minutes?  I will read the topic and 4 

choices.  Without looking at our results, you must select one.  Okay? 

Title ___________________________________________________________________________________________

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 Color/shade in ONE block at a time Color/shade in ONE block at a time Color/shade in ONE block at a time Color/shade in ONE block at a time

A. ___________________ B. ___________________ C. ___________________ D. ___________________

(Reporter name) (Recorder name) 

(Write poll question to read to each group) 

(Write one answer choice on each line-READ to each group) 

(Name of your trusty horse) 

1. Paste here: ALL the treats
your gallop team earned for
your horse.

AND 
2. Tell what you were doing

well as a team to earn the

reward.
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The Stable 

Recorders- POST all completed 

Gallop Polls HERE 

http://drmarcelocoelho.com.br/horse-and-stable 
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3rd Grade 
Thinking Like a 21st Century Scientist / Engineer: 

Laboratory Safety 

ADVANCED 

PREPARATION 

Open and preview the Lab Safety PowerPoint presentation 

Have paper, pencils, and crayons available for student use 

Projector attached to a computer to show the PowerPoint presentation 

Copies of the science exploration contract for each student 

Construction paper cut into card sized pieces 

Glue 

Scissors 

ACTIVITIES 

(4 days) 

Objective: To review the Science Exploration Safety Contract. Discuss how to 

be safe when conducting science exploration activities. Students 

will understand the difference when using safe science practices 

and unsafe practices. 

What is the teacher doing? 

Lab Safety 
(Days 1-2) 

Access the Lab Safety 

PowerPoint by pressing Click 

here. 

Present the PowerPoint 

presentation and lead a 

discussion using the science 

exploration safety contract. 

Distribute the  Science 

Exploration Safety Contract 

located below 

Read and discuss Safety 

Contract with students 

Direct students to have the 

contract signed by their 

parent/guardian and 

returned to the teacher. It is 

very important that students 

not actively participate in 

lab activities until the form 

has been signed, returned to 

the teacher, and held on file. 

 (Days 3-4) 

Prepare copies of the “Lab 

Safety Cards”  

Describe game play and 

group students to play one 

of the games indicated 

below. 

Facilitate gameplay 

What are the students doing? 

Lab Safety 
(Days 1-2) 

1. Read the “Science Exploration 
Safety Contract” and take home 
for agreement signature.

2. Create mind map of lab safety 
procedures as outlined in the 
PowerPoint presentation 
directions.

3. Read the Science Exploration 

Contract and discuss why lab 

safety is important.

4. Students take the contract home 

so that it can be signed by a 

parent/guardian and returned to 

the teacher before participating 

in any laboratory experiences. 

(Days 3-4) 

5. Cut out “Lab safety cards” and

glue them to construction paper

or notecards - to create a deck

of playing cards.

6. Choose a game to play and

practice the safety concepts.

http://www.columbus.k12.oh.us/applications/Departments.nsf/(ccs_pages)/Science-Curriculum%20Files?opendocument
http://www.columbus.k12.oh.us/applications/Departments.nsf/(ccs_pages)/Science-Curriculum%20Files?opendocument
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Science Exploration Safety Contract 

o I will act responsibly at all times while conducting a science investigation.

o During a science exploration, I will wait for instructions before touching any equipment,

chemicals, or other materials.

o I will not eat food, drink beverages, or chew gum during science exploration.  I will not

use science containers for food or drinks.

o I will keep my area clean during a lab.

o I will immediately notify a teacher of any accident (spill, breakage, etc.) or injury (cut,

burn, etc.) no matter how small it may appear.

o I know what to do if there is a fire drill during a science exploration.

o I will handle all living organisms used in a lab activity in a humane manner.

o I will tie back long hair, remove jewelry and wear shoes with closed ends (toes and

heels) while conducting science exploration.

o I will not work alone with a science exploration unless instructed to do so.

o I will not take chemicals or equipment out of the classroom unless instructed to do so.

o I will dispose of all chemical waste according to teacher’s directions.

o All chemicals are to be considered dangerous. I will not touch, taste, or smell any

chemicals unless specifically instructed to do so.

AGREEMENT 

I, ____________________________________________________________________, have 

read each of the statements in the Science Exploration Safety Contract and 

understand these safety rules. I agree to abide by the safety regulations and 

any additional written or verbal instructions provided by the school district or 

my teacher. This contract ensures that students and the teacher know exactly 

what is expected of them. 

1. Please list any food or contact allergies (e.g. allergy to peanuts, plant, latex, etc.)

_______________________________________________________________

2. Please provide a daytime emergency contact

(Contact person)_____________________________ (Contact phone number) ___________________

3. Student Signature ___________________________ Date _____________

4. Parent Signature ___________________________  Date _____________

Adapted from http://www.flinnsci.com/Documents/miscPDFs/Safety_Contract.pdf 

http://www.flinnsci.com/Documents/miscPDFs/Safety_Contract.pdf
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Lab Safety Contract and Cards – TEACHER PAGE 

Each year students will need to sign and be reminded of the content of the Science 

Exploration Safety Contract. On the CCS science website is a PowerPoint presentation 

called LabSafetyGrade3.pptx. Click here to access the file. Use the PowerPoint as you 

read over the Science Exploration Safety Contract with students so that the students 

can see the visual connection to the written rule.  

Then, pass out the Lab Safety Cards. Have the students cut out the images and the 

corresponding words. Students paste the words and images on to construction paper, 

also cut into cards. Make sure that one card contains an image and another card 

contains the corresponding word. Also, ensure that the picture cards are all of similar 

size.  The word cards should also be of similar size. Students can now use the cards to 

play a variety of games including Bingo, Go Fish, charades and others. 

Bingo: The teacher uses one set of vocabulary word cards to draw out the Bingo call. 

The students use the image cards and a Bingo Board below. They will place the image 

on the squares (if you are worried about cheating, give the students a fresh copy of 

Lab Safety Cards to cut out and glue on the board). Then, the teacher will draw out 

the word cards one at a time and read them aloud. If the student recognizes the 

corresponding image on their Bingo Board they can cross it off. When a student has 

crossed off all images in a line on the board they can call out “Bingo.” 

Go Fish: Four students will pool their image cards only. They will mix all of the cards 

(remind the students to put their initials on their cards so they can get them back). The 

students will pass out seven cards to each player. The goal is to collect two cards of a 

kind. To collect cards the students must say what the image represents (so the bucket, 

squeegee, and vacuum card will be “I will keep my area clean during a lab.”) The 

game is over when one student runs out of cards. 

Charades: The teacher places a set of cards into a container (box, hat, etc.). The 

students will come forward one by one and draw a card. The student must act out the 

image or words as the rest of the class tries to guess which card the student is acting 

out silently.  

Matching: Two students mix their cards. Then they lay the cards face down in a square 

pattern. They will take turns picking pairs of cards looking for matches between images 

and words.  

http://www.columbus.k12.oh.us/applications/Departments.nsf/(ccs_pages)/Science-Curriculum%20Files?opendocument
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Lab Safety Cards 

I will tie back long hair, remove 

jewelry, and wear shoes with 

closed ends (toes and heels) 

while conducting science 

exploration 

All chemicals are to be 

considered dangerous. I will not 

touch, taste, or smell any 

chemicals unless specifically 

instructed to do so 

I will dispose of all chemical 

waste according to teacher's 

directions 

I will not take chemicals or 

equipment out of the classroom 

unless instructed to do so 

I will not eat food, drink 

beverages, or chew gum during 

a science exploration. I will not 

use science containers for food 

or drinks. 
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During a science exploration, I 

will wait for instructions before 

touching any equipment, 

chemicals, or other materials 

I will act responsibly at all times 

while conducting a science 

investigation 

I know what to do if there is a 

fire drill during a science 

exploration 

I will notify my teacher of any 

accident (spill, breakage, etc.) 

or injury (cut, burn, etc.) no 

matter how small it may appear 

I will keep my area clean during 

a lab. 
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3rd Grade 
Thinking Like a 21st Century Scientist / Engineer: 

Laboratory Procedures and Equipment 

SAFETY 
 No running in class (this is a relay race-without running). 

 Use plastic beakers instead of glass. 

 Science Exploration Safety Contracts should be signed. 

ADVANCED 

PREPARATION 

 Gather all materials for activities 

 Make copies of worksheets  

 Set-up stations with directions 

MATERIALS 

Forceps/Tongs 

Straws 

Scale 

Water 

Beaker for each group 

Two different types of minerals for each group 

Cotton ball for each group 

12in of string for each group 

ACTIVITIES 

(2 days) 

Objective: The objective of this activity is to engage students and 

formatively assess their knowledge related to the science 

equipment.  Students have the opportunity to measure 

and record data with a variety of objects. 

What is the teacher doing? 

Science Equipment Relay 

(Days 1-2) 

Demonstrate to the class 

how to measure weight 

(mass) using a scale. 

Demonstrate how to 

measure volume using a 

beaker.  Pour 100 mL of 

water into the beaker 

Show that the beaker is 

divided into different 

measures. Ask if each line 

has a corresponding 

number.  

Discuss how you know how 

much water is in the beaker 

when the water level is at an 

unnumbered line.  

Show the students where the 

100mL mark is on the beaker. 

What are the students doing? 

Science Equipment Relay 

(Days 1-2) 

7 Stations are set-up for 

groups of 4 or 5 students. 

Each member performs a 

task that will contribute to the 

whole group. 

For each member’s turn he or 

she will walk to the station, 

read the directions and 

perform the task. 
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Station One 
Lab Hunt Relay Race 

Materials: forceps, string, and a beaker for each group. 

Use the forceps to tie the 

yarn around the beaker. 

Take the beaker with you. 

Return to your group when 

you have finished. 
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Station Two 
Lab Hunt Relay Race 

Materials: beaker from station 1 for each group and at least 100mL of water for 

each group. 

Fill your beaker with 

exactly 100mL of water. 



4 

Station Three 
Lab Hunt Relay Race 

Materials: Forceps, beaker from station 1…2 for each group, one mineral for 

each group, and scale. 

1. Use the forceps to pick up the

mineral sample (rock). Put the

mineral on the scale to find the

weight (mass). Record the weight

(mass) on your record sheet.

2. Use the forceps to put the mineral

in the beaker with the water. Is the

water level still at 100mL? Did the

water level go up or down? Record

the new water level on your record

sheet. Did the mineral sample

change at all after being placed in

the water?
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Station Four 
Lab Hunt Relay Race 

Materials: Forceps, beaker from stations 1…2…3…, and additional water. 

Use the forceps to remove 

the mineral from the beaker. 

Did the water level return to 

exactly 100mL? On your 

record sheet, record why it 

might or might not have 

returned to 100mL. 

Add more water to the 

beaker until it is back to 

100mL. Leave the mineral at 

this station. 
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Station Five 
Lab Hunt Relay Race 

Materials: Forceps, beaker from stations 1…2…3…4… for each group, 2nd 

mineral for each group, water 

1. Use the forceps to pick up the

mineral sample (rock). Put the

mineral on the scale to find the

weight (mass). Record the weight

(mass) on your record sheet.

2. Use the forceps to put the mineral

in the beaker with the water. Is the

water level still at 100mL? Did the

water level go up or down? Record

the new water level on your record

sheet.

Did the mineral sample change at 

all after being placed in the water? 
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Station Six 
Lab Hunt Relay Race 

Materials: Forceps, beaker from stations 1…2…3…4…5…, and additional water. 

Use the forceps to remove 

the mineral from the beaker. 

Did the water level return to 

exactly 100mL? On your 

record sheet, record why it 

might or might not have 

returned to 100mL. 

Add more water to the 

beaker until it is back to 

100mL. Leave the mineral at 

this station. 
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Station Seven 
Lab Hunt Relay Race 

Materials: Forceps, beaker from stations 1…2…3…4…5…6… for each group, 

scale, cotton ball for each group. 

You may not touch the cotton ball with your fingers. 

Put the cotton ball on the scale to find the weight 

(mass). Record the weight (mass) on your record 

sheet.  

Put the cotton ball in the beaker with the water. Is the 

water level still at 100mL? Did the water level go up or 

down? Record the new water level on your record 

sheet. 

Did the cotton ball change at all after being placed 

in the water? 

Place the cotton ball back on the scale to find the 

weight (mass). Did it change? Why? 

Wring out the cotton ball and allow it to dry. Place 

the cotton ball on the scale to find the weight (mass). 

Did the weight go up or down compared to when it 

was soaking wet? Did the size (volume) of the wet 

cotton ball go up or down compared to the dry 

cotton ball?
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Name__________________________________Date________________________________ 

Lab Hunt Relay Race Record Sheet 

Names of Group Members 

____________________________________________________

____________________________________________________

____________________________________________________

____________________________________________________

Station One 

Explain what you did step-by-step. 

Station Two 

Describe the difficulties pouring and measuring exactly 100mL of water? 

Station Three 

Weight (mass) of mineral: ___________________________________

Water displaced by mineral: _________________________________

Did the mineral change after being placed in the water?_______________ 
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Teacher Signature Required Here:  Before going on, show your teacher what 

you have done. Teacher initials. _____________________________

Station Four 

Water level after the mineral was removed________________________

Use a magnifying glass to look at the mineral sample. Draw a picture of the 

mineral. Explain what it looks like. 

Station Five 

Weight (mass) of mineral ___________________________________

Water displaced by mineral _________________________________

Did the mineral change after being placed in the water? 

___________________________________________________

Use a magnifying glass to look at the mineral sample. Draw a picture of the 

mineral. Explain what it looks like. 

Station Six 

Water level after the mineral was removed ________________________

________________________________
________________________________
________________________________
________________________________
________________________________
________________________________ 

________________________________
________________________________
________________________________
________________________________
________________________________
________________________________
________________________________ 
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Station Seven 

Weight (mass) of cotton ball _________________________________ 

Water displaced by cotton ball _______________________________

Did the cotton ball change after being placed in the water? ____________ 

Use a magnifying glass to look at the cotton ball. Draw a picture of it. Explain 

what it looks like. 

Review your results as a team. Do you have everything written clearly? Prepare 

to share your findings with the class.  

Bonus: Explain what happened to the cotton ball. 

________________________________
________________________________
________________________________
________________________________
________________________________
________________________________
________________________________ 

___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________ 
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3rd Grade Thinking Like a 21st Century Scientists / Engineer: 

Computer Technology 

SAFETY Acceptable Use Policy guidelines for Internet safety and appropriate 

computer use. 

ADVANCED 

PREPARATION 

Reserve the computer lab or computer cart for 2 days.  

Handout student computer login information 

Review Acceptable Use Policy with students and ask students to return the 

signed form to the appropriate person in your building. 

ACTIVITIES 

(2 days)

Objective: The objective of the following activities is to give students the opportunity 

to use computer technology and practice keyboard skills.  Students should 

be able to create documents, save files and retrieve saved files.  Using 

Microsoft Word, students should be able to keyboard their ideas and print 

the document. 

What is the teacher doing? 

Computer Tech 

(Day 1) 

Handout the sample letter with 

sentence starters.  Explain the task 

and criteria of the single page letter.  

The criteria are listed at the bottom of 

the handout.  Students may need 

help logging into the computers.   

 

After completing the living letter, 

students may need help locating the 

font dialogue box, font size button, 

and spell check button.  Inserting an 

image can be clip art or copied from 

a search engine. 

(Day 2) 

Allow students to play appropriate 

keyboarding games.  The objectives 

of the games are to become familiar 

with the location of the letters on the 

keyboard.  Good keyboard posture 

and using the appropriate finger 

strike is ideal, but any practice 

keyboarding is the objective. 

What are the students doing? 

Computer Tech 

(Day 1) 

Use handout to keyboard a letter 

about the student’s favorite living 

things.  They should use a letter 

format with a headline, body, and 

signature line. 

Format the letter to fill the entire one 

page (usually making the font size 

larger for display) 

Complete each of formatting criteria. 

Save and Print the finished document 

according to the directions 

Saved documents to the network 

folder created for students.  In most 

cases- the Q drive or My Documents 

is the preferred location. 

(Day 2) 

http://www.freetypinggame.net/play.

asp 

http://www.learninggamesforkids.com

/keyboarding_games.html 

http://www.bbc.co.uk/schools/typing/ 

http://games.sense-lang.org/ 

http://www.freetypinggame.net/play.asp
http://www.freetypinggame.net/play.asp
http://www.learninggamesforkids.com/keyboarding_games.html
http://www.learninggamesforkids.com/keyboarding_games.html
http://www.bbc.co.uk/schools/typing/
http://games.sense-lang.org/


2 

Living Things are awesome. What are your favorite l iving things?  Keyboard a letter tell ing me a 

litt le about your favorite ANIMAL , your favorite PLANT , and another l iving thing  that is not a plant 

or animal.  Use the fol lowing questions to help tell your story in letter format.  Don’t just answer 

the questions- type me YOUR story . 

EXAMPLE 

Dear Science Teacher,  

My favorite plant is the giant redwoods… 

I really love animals like wombats because when they have an itch… 

I always put mushrooms on my pizza, so they are my favorite other living… 

Your newest and best friend,  

Gregory House, Columbus City Elementary School 

After you type the letter- 

1. Change the font of the headline (example shows “Dear Science

Teacher” in a stronger looking font , but sti l l  something easy to read)

2. Change the font size of the signature l ine(Gregory House, Elementary School ).

3. Check spell ing. Review ribbon, Proofing  group, Spelling&Grammar  button.

4. *OPTIONAL: Insert  an image. Clip art or internet search that is about

something you wrote.

5. Finally, everything must fit on ONE page.

6. Save as “My Intro Letter” on the  network folder. 

7. Print the final document to display in class.

More details 

More 

details 

More details 

www.talismancoins.com/catalog/Cute_Wombat

.jpg 
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3rd Grade 
Thinking Like a 21st Century Scientist / Engineer: 

Introduction to Science and Engineering 

SAFETY 
Safety goggles should be used appropriately to avoid soap bubbles 

popping into open eyes. 

Aprons used to protect clothes. 

ADVANCED 

PREPARATION 

Make copies of all student handouts. 

Peruse readings before teaching. 

Gather materials for activities 

MATERIALS 

Making Bubbles 

Safety Goggles  

Large container 

Straws  

Metric Measuring Cup 

Dishwashing Soap  

Small Containers 

Water 

Stirring Sticks 

Hand Lens 

Bubble Colors and Bubble Art 

Safety Goggles  

Large container 

Straws  

Metric Measuring Cup 

Dishwashing Soap  

Small Containers 

Water 

Stirring Sticks 

Hand Lens 

Cotton Ball (to make patterns) 

Clear Plastic lid(transparency paper) 

Flashlight 

ACTIVITIES 

(13 days) 

Objective: The objective of the following activities is to give students the 

opportunity to accurately measure and record observations. To 

have the students read text, apply understanding in a real world 

setting, make observations, and draw inferences with conclusions 

based on what has been observed. 
What is the teacher doing? 

Intro to Science/Engineering 
(Day 1) 

Group students and prepare 

materials.  Handout Science 

Exploration Report. Facilitate 

science exploration and reporting. 

Use the Harcourt 3rd Grade 

Textbook (Toucan)  

(Days 2-3) 

Reading Review pp. 9 

(Days 4-5) 

Reading Review pp. 17 

(Days 6-7) 

Group students and prepare 

materials.  Handout Science 

Exploration Report. Facilitate 

science exploration and reporting. 

What are the students doing? 

Intro to Science/Engineering 
(Day 1) 

“Making Bubbles Investigation” (p. 

3 of Harcourt 3rd Grade Textbook 

(Toucan)). Students will use 

Science Exploration Report prior to 

conducting the investigation. Then 

continue using document to 

record observations, hypothesis 

and measurements. 
(Days 2-3) 

Textbook pp.4-9. Students will 

complete lesson one and reading 

review. 
(Days 4-5) 

Textbook pp.12-17. Students 

complete lesson two and reading 

review. 
(Days 6-7) 

”Bubble Colors” and “Bubble Art” 

(pp.18 & 19- Textbook). Students 

will use the same supplies from the 

first bubble investigation with a 

few new materials.   
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(Days 8-9) 

Model an accurate Science 

Exploration Report and allow 

students to correct handouts. 

(Days 10-13) 

Ask the students “How could we 

find out what kinds of plants and 

insects live around our school?” 

Guide the students toward 

marking out a square of lawn.  

Sub-divide the square into one-

inch sections. 

Return to the classroom and have 

the groups share out what they 

found. 

Lead discussion and comparisons 

of the graphs to the class.  

Ask the students if there are a lot 

of different types of plants and 

insects living in the lawn. Discuss 

their responses. Ask why the 

diversity or variety in the types of 

living things in a lawn may be 

limited. 

(Days 8-9) 

Students will use their Science 

Exploration Report while reading 

textbook pp. 20-23. 

(Days 10-13) 

Working in groups, make rubbings 

of the different plants located in 

the sub-sections using a pencil and 

paper. Place the sample between 

a sheet of paper and a stiff 

backing. Rub the edge of the 

pencil over where the sample is, 

leaving an impression of the outline 

of the sample. 

Count how many of each type of 

plant. They should do this for two or 

three sub-sections. Record results 

next to the rubbing so that they 

can identify which plant is being 

counted.  

Make a drawing of each of the 

insects that they see and keep a 

count how many of each type. 

Graph the results in a bar graph to 

represent the types of plants and 

insects and the number of each 

type found.  

Extension/Homework: Have the 

students repeat the same 

observation with rubbings and 

numbers at home in a less well 

cared for square foot of land. Have 

them graph and share out their 

findings the next day.  
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Name:___________________Date___________________ 

 Science Exploration Report
Title of Experiment: 

What did you observe? 

Write a Hypothesis that can be tested. (If __________, then _________.) 

Write down the steps of your Experiment. 

Variables 

What stays the same every time you do 

the experiment? 

What is the ONE thing that you change? 
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Science Exploration Report (page2)
Create a table below to record experimental findings (attach pages as needed) 

Do your results support or disprove your hypothesis? What conclusions can you think 

of based on your results? 

How will you communicate your results? 

-attach additional pages as needed
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3rd Grade 
Thinking Like a 21st Century Scientist / Engineer: 

Design Challenge: Scratch My Back 

SAFETY All lab safety rules and procedures apply. 

ADVANCED 

PREPARATION 

Gather the following materials: 

Straws 

Pencils 

Tape 

String 

Rulers 

Plastic Forks 

Plastic Spoons 

Clothes Pins 

Rubber bands 

ACTIVITIES 

(5 days) 

Objective: The objective of the following activities is to give students an 

opportunity to use the engineering design cycle and 

problem-solving skills to develop a solution to an engineering 

design challenge. 

What is the teacher doing? 

“Scratch My Back” 

(Day 1) 

Read the book Tickle,Tickle! 

Itch,Twitch By: Julie Olson l 

aloud to the class. 

Introduce the idea of 

developing a tool for a 

unique individual.  Different 

people are able to hold and 

use tools that are designed 

for them. 

Discuss with students the 

difference between 

innovations and inventions.  

Students will be innovating 

an existing tool so that it 

serves other purposes.  In this 

challenge they are not 

“inventing” the back 

scratcher. 

See Teacher Page 

Handout and facilitate the 

“Scratch my back” 

worksheet for students to 

sketch and brainstorm ideas. 

Teach the engineering 

design cycle process and 

allow students to optimize 

and improve their original 

ideas 

Prompt students to “write a 

story in which the main 

character has an itch that 

she/he just can’t scratch”. 

What are the students doing? 

“Scratch My Back” 

(Day 1) 

1. Listen to the book

Tickle,Tickle! Itch,Twitch

being read  by the

teacher.

2. Participate in class

discussion

Grouping Strategy: It is 

recommended that students 

be paired in teams of 2. 

3. Describe the purpose of a

back scratcher.

4. Describe the basic tool

and how to operate one.

5. Discuss what limitations

the tool has that would

not allow some individuals

to use the tool (i.e. no

thumbs, poor grip

strength)

6. Sketch and explain the

innovative back-

scratcher.

7. Optimize and make

modifications to original

design to allow an animal

with large paws (no

thumbs) to be able to use

the tool.

8. Student narrative should

include a main character

who will be helped by the

newly invented tool.



2 

3rd Grade Thinking Like a 21st Century Scientist and Engineer 

Design Challenge “Scratch My Back”  

Teacher Notes: 

Optional: Read Tickle,Tickle! Itch,Twitch By: Julie 

Olson available through Columbus Metropolitan 

Library 

Discuss the problem that this book addresses. Point 

out that animals, and humans, have unique 

concerns when designing tools to use. Male, female, gripping ability must be 

considered when building solutions.  

This challenge is to follow the design cycle to create a device to scratch an 

animal’s back and then to modify that design so that an animal could use it to 

accomplish many other tasks. 

Considerations: 

Inventions and innovations are continuously optimized and improved as more 

feedback reveals new design considerations.  This design challenge is about 

improving and innovating an existing tool.  Students will innovate a back 

scratcher and then continue to think of additional ways to utilize the tool.  

After students have completed the design, build, and modifications the will be 

ready to write a short narrative.  The story should include a main character who 

will be helped by the newly invented tool.  Use the Common Core ELA 2nd and 

3rd grade writing standards to evaluate the narratives.  The 3rd grade standard 

states: 

Writing narratives to develop real or imagined experiences or events 

using effective technique, descriptive details, and clear event 

sequences. 

a) Establish a situation and introduce a narrator and/or

characters: organize an event sequence that unfolds

naturally.

b) Use dialogue and descriptions of actions, thoughts, and

feelings to develop experiences and events or show the

response of characters to situations.

c) Use temporal words and phrases to signal event order.

d) Provide a sense of closure.

Prompt- “Write a story in which the main character has an itch that she/he 

just can’t scratch” 

Design 

Cycle 
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Materials: (possible to change as students will test many ideas) 

Straws 

Pencils 

Tape 

String 

Rulers 

Plastic Forks 

Plastic Spoons 

Clothes Pins 

Rubber bands 

Anything your students 

think helpful 

Building the Designs: 

Pass out the worksheet “Scratch My Back”. On that worksheet, students will 

need to design a device that an animal with paws could use to scratch their 

back. After students have made sketches remind them that some animals do 

not have thumbs.  

Pass out a second worksheet “Scratch My Back- animal version” located below. 

Have the students modify their designs to account for the fact that animals 

have very different paws and will not be able grip a straight device (students 

may need to design a “T” bar near the grip end of their device- to grip tool 

between fingers).  

On the same page students will need to write a reflection in which they explain 

their original design and their modification for an animal to use the tool. 

Students will select materials based on their designs. Students will build their 

designs using various materials of their choice a must reflect their picture. 

Modifications to Design: 

After completing the device, tell students that since they have successfully 

constructed a back scratcher, and she found it so useful, that she wants her 

device to do other things. Ask students what else an animal could use a tool to 

accomplish? They should brainstorm and research the daily life of this animal.  Is 

there some way to make the device grab food or carry it home? 

Distribute a copy of the worksheet “Scratch My Back-animal grabber” version to 

all of the students. Have them brainstorm methods of modifying their scratchers 

to be grabbers as well (e.g. students can use rubber bands or clothes pins and 

pencils to make a beak that can be opened and closed with a string) 
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Name _______________________________________________________________________ 

Scratch My Back 

Explain your design: 

____________________________________________________

____________________________________________________

____________________________________________________

____________________________________________________

____________________________________________________

____________________________________________________

____________________________________________________
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Name _______________________________________________________________________ 

Scratch My Back – animal version 

Explain your design:_______________________________________ 

____________________________________________________

____________________________________________________

____________________________________________________

Explain the changes or modifications: 

____________________________________________________

____________________________________________________

____________________________________________________

Explain why the changes you made will allow an animal to us your device: 

____________________________________________________

____________________________________________________

____________________________________________________ 

____________________________________________________ 
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Scratch My Back – animal “grabber” version 
Name _______________________________ 

Describe the changes you made:______________________________ 

____________________________________________________

____________________________________________________

____________________________________________________

____________________________________________________ 

Explain why the changes you made will allow an animal to use your device as a 

grabber:______________________________________________ 

____________________________________________________

____________________________________________________

____________________________________________________

____________________________________________________

____________________________________________________ 
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3rd  Grade 
Thinking Like a 21st Century Scientist / Engineer: 

Design Challenge: Windmills 

SAFETY 
1. Students will be using various materials and should take caution while using

those materials

ADVANCED 

PREPARATION 

Teacher Only: Watch the TED talk about William Kamkwamba: 

http://www.ted.com/talks/william_kamkwamba_how_i_harnessed_the_win

d.html 

Gather materials for student use and allow students time to bring in their 

own materials. Possible materials may include: 

-Paper, Pencils, Paperclips, Paper Plates, Breakfast or lunch “boats”, Paper

towels rolls, toilet paper rolls, milk cartons, craft sticks, wooden skewers,

tape, rubber bands, any other available materials.

ACTIVITIES 

(6 days) 

Objective: The objective of the following activities is to give students the 

opportunity to use the engineering design cycle and problem-solving 

skills to develop a solution to an engineering design challenge. 
What is the teacher doing? 

Engineering Design Challenge 

(Day 1) 

Teacher Only: Watch the TED talk 

about William Kamkwamba: 

http://www.ted.com/talks/william

_kamkwamba_how_i_harnessed_

the_wind.html 

Read The Boy Who Harnessed the 

Wind by William Kamkwamba 

and Bryan Mealer 

-It is available at the Columbus

Metropolitan Library. Follow the

link below to reserve a copy.

http://catalog.clcohio.org/polaris

/search/title.aspx?ctx=49.1033.0.0

.14&pos=1

Tell the students that they are

going to follow in William’s

footsteps and design a wind mill.

(Day 2) 

Distribute the design challenge 

hand-outs and read directions to 

the students. 

Divide the students into groups  

Assist groups as they begin to 

design their windmill. 

(Day 3) 

Provide materials and facilitate as 

students build their windmill. 

What are the students doing? 

Engineering Design Challenge 

(Day 1) 

1. Listen to the book  The Boy

Who Harnessed the Wind by

William Kamkwamba and

Bryan Mealer being read by

the teacher.

2. Participate in class discussion

(Day 2) 

3. Students listen to the directions

and read along on the student

sheets. Discuss the challenge.

4. Students work in groups to

begin brainstorming, and

designing their windmill and

create a drawing.

(Day 3) 

5. Students build a windmill

based on their design and

drawing.

http://www.ted.com/talks/william_kamkwamba_how_i_harnessed_the_wind.html
http://www.ted.com/talks/william_kamkwamba_how_i_harnessed_the_wind.html
http://www.ted.com/talks/william_kamkwamba_how_i_harnessed_the_wind.html
http://www.ted.com/talks/william_kamkwamba_how_i_harnessed_the_wind.html
http://www.ted.com/talks/william_kamkwamba_how_i_harnessed_the_wind.html
http://catalog.clcohio.org/polaris/search/title.aspx?ctx=49.1033.0.0.14&pos=1
http://catalog.clcohio.org/polaris/search/title.aspx?ctx=49.1033.0.0.14&pos=1
http://catalog.clcohio.org/polaris/search/title.aspx?ctx=49.1033.0.0.14&pos=1
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(Day 4) 

Facilitate the testing of the 

windmills. 

Use a fan as the wind source. 

(Day 5) 

Assist students as the make 

modifications to their designs. 

(Day 6) 

Facilitate re-testing of windmills. 

Wrap-up discussion. 

(Day 4) 

6. Students will test their designs

by placing their windmills in

front of a fan.

(Day 5) 

7. Students will evaluate their

results and make necessary

modifications on their windmill.

(Day 6) 

8. Students will retest their

windmills and explain their

results.
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Teacher Page 

1) Read The Boy Who Harnessed the Wind by William

Kamkwamba and Bryan Mealer

-It is available at the Columbus Metropolitan Library.

Follow the link below to reserve a copy. 
http://catalog.clcohio.org/polaris/search/title.aspx?ctx=49.1033.0.

0.14&pos=1 

More information: 

http://www.treehugger.com/culture/the-worlds-diy-hero-an-interview-

with-william-kamkwamba-windmill-wunderkind.html 

Watch the TED talk about William Kamkwamba: 

http://www.ted.com/talks/william_kamkwamba_how_i_harnessed_the_wi

nd.html 

2) Tell the students that they are going to follow in William’s footsteps and design

a wind mill. Step one is to do some research on windmills. Have the students

brainstorm a list of four or five questions they might investigate. Some

examples are below if the students will struggle to come up with a list.

How does a windmill work? Who invented windmills? 

What do windmills do?  What do other windmills look like? 

Here are some web sites that talk about windmills: 
http://www.youtube.com/watch?v=Zrp0RC3XTpw: Nice video that shows a variety of 

windmill types that generate electricity 

http://www.youtube.com/watch?v=Gu3EyzOYpGY: This video shows windmills in 

California 

http://www.kids.esdb.bg/wind.html: This website talks about wind  

http://learn.kidwind.org/learn/wind_basics_history: Timeline of wind power in history 

http://www.canadiangeographic.ca/atlas/themes.aspx?id=windenergy&sub=windener

gy_basics_history&lang=En :Nice pictures – short paragraph with vocabulary like 

“agrarian” 

Design Challenge: 

Tell the students that they will be designing their own windmill. There are three 

criteria to this challenge. 
o Students will need the blades to turn a shaft

o Students will need for the base to stand unsupported as the blades turn

o Students can use repurposed objects available from home or school

o Students need to have a drawing of their windmill drawn prior to their build

o As an extension or to bump up the challenge, have the students see if they could

make their wind mill do work (They could tape a piece of string to the shaft. As

the shaft spins it will wind up the string. They can measure how much work is being

done by attaching paper clips, which mass about one gram.)

http://catalog.clcohio.org/polaris/search/title.aspx?ctx=49.1033.0.0.14&pos=1
http://catalog.clcohio.org/polaris/search/title.aspx?ctx=49.1033.0.0.14&pos=1
http://www.treehugger.com/culture/the-worlds-diy-hero-an-interview-with-william-kamkwamba-windmill-wunderkind.html
http://www.treehugger.com/culture/the-worlds-diy-hero-an-interview-with-william-kamkwamba-windmill-wunderkind.html
http://www.ted.com/talks/william_kamkwamba_how_i_harnessed_the_wind.html
http://www.ted.com/talks/william_kamkwamba_how_i_harnessed_the_wind.html
http://www.youtube.com/watch?v=Zrp0RC3XTpw
http://www.youtube.com/watch?v=Gu3EyzOYpGY
http://www.kids.esdb.bg/wind.html
http://learn.kidwind.org/learn/wind_basics_history
http://www.canadiangeographic.ca/atlas/themes.aspx?id=windenergy&sub=windenergy_basics_history&lang=En
http://www.canadiangeographic.ca/atlas/themes.aspx?id=windenergy&sub=windenergy_basics_history&lang=En
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Material Ideas – You will need a fan or a source wind. 

Paper Pencils Paperclips Paper Plates 

Breakfast or 

Lunch “boats” 

Paper Towel Rolls Toilet Paper Rolls Milk Cartons 

Craft 

sticks/wooden 

skewers 

Tape Rubber bands Any other available 

materials 

The children are permitted to use anything else they think will help them 

accomplish their task and that has been approved by you, the teacher.

EXAMPLES: 

http://www.ehow.co.uk/videos-

on_9834_children_s-crafts_-milk-carton-

windmill.html 

Template can be found at: http://rubberstamping.about.com/od/projects/ss/Pinwheel_2.htm 

http://2.bp.blogspot.com/-ZQ5T9_ElwjE/UE0rBmivOTI/AAAAAAAACSc/KijAkMAgM8M/s1600/windmill.jpg
http://www.ehow.co.uk/videos-on_9834_children_s-crafts_-milk-carton-windmill.html
http://www.ehow.co.uk/videos-on_9834_children_s-crafts_-milk-carton-windmill.html
http://www.ehow.co.uk/videos-on_9834_children_s-crafts_-milk-carton-windmill.html
http://2.bp.blogspot.com/-ZQ5T9_ElwjE/UE0rBmivOTI/AAAAAAAACSc/KijAkMAgM8M/s1600/windmill.jpg
http://2.bp.blogspot.com/-ZQ5T9_ElwjE/UE0rBmivOTI/AAAAAAAACSc/KijAkMAgM8M/s1600/windmill.jpg
http://2.bp.blogspot.com/-ZQ5T9_ElwjE/UE0rBmivOTI/AAAAAAAACSc/KijAkMAgM8M/s1600/windmill.jpg
http://2.bp.blogspot.com/-ZQ5T9_ElwjE/UE0rBmivOTI/AAAAAAAACSc/KijAkMAgM8M/s1600/windmill.jpg
http://2.bp.blogspot.com/-ZQ5T9_ElwjE/UE0rBmivOTI/AAAAAAAACSc/KijAkMAgM8M/s1600/windmill.jpg
http://rubberstamping.about.com/od/projects/ss/Pinwheel_2.htm
http://2.bp.blogspot.com/-ZQ5T9_ElwjE/UE0rBmivOTI/AAAAAAAACSc/KijAkMAgM8M/s1600/windmill.jpg
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Name ____________________________________Date________________________ 

Windmill Design Challenge 

1) William Kamkwamba built his own working windmill. Your challenge is to

design and build your own windmill.

You can only use parts that are recycled from your school or 

brought in from home.  

First, draw a design of your windmill in the box below. Be sure to 

label what each part of the windmill is made from.  

Label where you will get the part (home, classroom, and cafeteria). 

Your windmill “blades” will rotate using wind energy. 

Your windmill will stand by itself in the wind. 

Explain how you will get your supplies. 

______________________________________________________________________________

______________________________________________________________________________ 

______________________________________________________________________________

______________________________________________________________________________ 
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2) Build your windmill.

3) Use a fan or other wind source provided by your teacher to test your design.

Do the windmill blades rotate? 

Did your windmill stand up in the wind? 

What worked? 

______________________________________________________________________________ 

_____________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

What needs changed (modified)? 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

4) How will you modify your design? Draw your new design.
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5) Make the changes described to your windmill.

6) Retest your windmill.

7) Describe how the design changes, affected the new testing results.

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 
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Summary 
The following activities allow students to learn about plants - their traits, their 

adaptations, and their life cycles – through observation and exploration. 

Clear Learning Targets 
“I can”…statements 

____ observe the life cycle of a plant as it progresses from germination to death. 

____ compare plant seeds and seedlings to their parent plants, noting similarities 

and differences. 

____ observe plant behaviors, noting their responses to environmental stimuli. 

____ test different variables on bean seeds to observe their response. 

____ discuss how plant variations can increase or decrease their chances for 

survival. 

Activity Highlights and Suggested Timeframe 
These activities are ongoing throughout the quarter.  

Days 1-2 
Engagement: The students will compare various seeds to their parent plants.  They 

will explore the parts and the functions of seeds through dissection and 

observation. 

Day 3 and 

ongoing 

Exploration:  The students will explore the life cycle, structures/features, and 

physical and behavioral characteristics of plants through observations and 

investigations. The students will follow the growth of a bean plant from seed to 

maturity, as well as observe subsequent generations if possible.  

Day 3 and 

ongoing 

Explanation:  The students will learn about the life cycle and behaviors of plants 

through observation, literature, videos, and online sites during the Explore and 

Explain lessons. They will record their findings in a journal. 

Day 3 and 

ongoing 

Elaboration:  In the previous 5E unit (Plant a Life ~ Structures and Functions) the 

students brainstormed ideas to test plant structures, functions, and behaviors during 

the Elaborate section. These ideas will be tested during the Exploration section of 

this unit.  

Days 28 

and on-going 
Evaluation: A teacher-created short cycle assessment will be administered at the 

end of the unit to assess all learning targets.  

Days 29-30 Extension/Intervention: Based on the short-cycle assessment, facilitate extension 

and intervention activities. These activities can also be visited throughout the unit 

according to student need.  

  3rd Grade Science Unit: 

  Plant A Life ~Structure and Function Part 2 
 Unit Snapshot 

Topic: Behavior, Growth and Changes 

Grade Level: 3 
Duration: 

Thirty- 30 minute sessions 
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LESSON PLANS 

NEW LEARNING STANDARDS: 
3.LS.1 Offspring resemble their parents and each other.

Organisms are similar to their parents in appearance and behavior but still show some variation. Although

the immature stages of some living things may not resemble the parents, once the offspring matures, it will

resemble the parent. At this grade level, the focus is on establishing, through observation, that organisms

have a reliable mechanism for ensuring that offspring resemble their parents. It is not appropriate or

necessary to introduce the genetic mechanisms involved in heredity, however, care should be taken to

avoid introducing the misconception that the individual organism has a way to select the traits that are

passed on to the next generation. As part of the study of the life cycle of organisms, the physical

appearance of the adults will be compared to the offspring (e.g., compare butterflies to determine if

offspring look exactly like the parents).

A considerable amount of animal behavior is directly related to getting materials necessary for survival

(food, shelter) from the environment and that influences what an animal learns. The focus at this grade level

is on examples provided through observation or stories of animals engaging in instinctual and learned

behaviors. Some organisms have behavioral traits that are learned from the parent (e.g., hunting). Other

behavior traits that are in response to environmental stimuli (e.g., a plant stem bending toward the light). At

this grade level, the definition of either instinctual or learned behavior is not learned. The focus is on making

observations of different types of plant and animal behavior.

Technology (e.g., webcam) can be used to observe animals in their natural or human-made environments.

3.LS.2  Individuals of the same kind differ in their traits and sometimes the differences give individuals an

advantage in surviving and reproducing.

Organisms have different structures and behaviors that serve different functions. Some plants have leaves,

stems and roots; each part serves a different function for the plant. Some animals have wings, feathers,

beaks; each part serves a different function for the animals. The observation of body parts should be limited

to gross morphology and not microscopic or chemical features. Comparison across species is not

appropriate at this grade level; only observation of variation within the same species is expected. This

content statement can be combined with the observation of the life cycles of organisms and/or the

observation of the similarity between offspring and parents.

There may be variations in the traits that are passed down that increase the ability of organisms to thrive and

reproduce. Some variations in traits that are passed down may reduce the ability of organisms to survive and

reproduce. Some variations in traits that are passed down may have no appreciable effect on the ability of

organisms to survive and reproduce. Variations in physical features among animals and plants can help

them survive in different environmental conditions. Variations in color, size, weight, etc., can be observed as

the organism develops.

Plants and animals that survive and reproduce pass successful features on to future generations. Some

grade-appropriate organisms to study are plants (e.g., radishes, beans) and insects (e.g., butterflies, moths,

beetles, brine shrimp). Comparisons can be made in nature or virtually. Venn diagrams can be used to

illustrate the similarities and differences between individuals of the same type.

3.LS.3  Plants and animals have life cycles that are part of their adaptations for survival in their natural

environments.

Plants and animals have life cycles that are adapted to survive in distinct environments (e.g., bean plants

can be grown inside during winter, but cannot grow outside in the winter). Most life cycles start with birth,

then progress to growth, development, adulthood, reproduction and death. The process can be interrupted

at any stage. The details of the life cycle are different for different organisms.

Observation of the complete life cycle of an organism can be made in the classroom (e.g., butterflies,

mealworms, plants) or virtually. Hand lens, magnifying lenses, metric rulers and scales are some of the tools

that can be used to question, explore and investigate the physical appearance of living things.

When studying living things, ethical treatment of animals and safety must be employed. Respect for and

proper treatment of living things must be modeled. For example, shaking a container, rapping on insect

bottles, unclean cages or aquariums, leaving living things in the hot sun or exposure to extreme

temperatures (hot or cold) must be avoided.
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SCIENTIFIC INQUIRY and APPLICATION PRACTICES:  
During the years of grades K-12, all students must use the following scientific inquiry and application practices with appropriate 

laboratory safety techniques to construct their knowledge and understanding in all science content areas: 

Asking questions (for science) and defining problems (for engineering) that guide scientific 

investigations 

Developing descriptions, models, explanations and predictions. 

Planning and carrying out investigations 

Constructing explanations (for science) and designing solutions (for engineering)that conclude 

scientific investigations 

Using appropriate mathematics, tools, and techniques to gather data/information, and analyze and 

interpret data  

Engaging in argument from evidence 

Obtaining, evaluating, and communicating scientific procedures and explanations 

*These practices are a combination of ODE Science Inquiry and Application and Frame-work for K-12

Science Education Scientific and Engineering Practices

COMMON CORE STATE STANDARDS for LITERACY: 

See attached Common Core ELA standards that are addressed throughout this lesson. 

*For more information: http://www.corestandards.org/assets/CCSSI_ELA%20Standards.pdf

MATERIALS: 
Engage 

Seed Matching Game picture cards (best if 

reproduced on a color copier, can be 

attached to tagboard and laminated for 

durability) 

Explore 

Bean seeds (lima, kidney, etc.) – dry beans 

can be purchased inexpensively at a 

grocery store 

Water 

Squirt bottle for water (optional) 

Paper towels 

School milk cartons (to plant young bean 

seedlings – could be rinsed out from 

lunchroom) 

Larger milk/orange juice cartons or other 

containers (to transplant bean plants as 

they outgrow the small cartons) 

Soil (to plant bean seedlings) 

For the Gravitropism Activity (though a plant 

can simply be turned on its side as well): 

Bean plant seedling 

2 sponges 

String 

Explain 

Bean journal (Copied by teachers – include 

as many pages as desired) 

Materials listed in Resources section 

Elaborate 

Materials from Explore section 

Other materials needed for testing plant 

growth behaviors (student suggestions) 

VOCABULARY: 
Primary 

Appearance 

Behaviors 

Environment 

Environmental stimuli 

Function 

Generation 

Immature stages 

Life cycle 

Mature 

Observation 

Offspring 

Organisms 

Parents 

Reproduce 

Structures 

Survival 

Traits 

Variation 

Secondary 

(The students do not need to learn these words. 

However, they may be exposed to them while 

exploring the structures and behaviors of plants.) 

Cotyledon 

Embryo 

Gravitropism 

Phototropism 

Seed Coat 

http://www.corestandards.org/assets/CCSSI_ELA%20Standards.pdf
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STUDENT KNOWLEDGE: 

Prior Concepts  

PreK-2: Similarities and differences exist among individuals of the same kinds of plants and animals.  

Living things have physical traits and behaviors that influence their survival.  
Plants and animals have variations in their physical traits that enable them to survive in a particular 

environment. Some organisms exhibit seasonal behaviors that enable them to survive environmental 

conditions and changes.  

Future Application of Concepts 

Grades 4-5: Changes in the environment may benefit some organisms and be a detriment to other 

organisms. 

Organisms perform a variety of roles in an ecosystem.  
Grades 6-8: These observations will build to a description and understanding of the biological mechanisms 

involved in ensuring that offspring resemble their parents. Cell Theory will be introduced which will explore 

how cells come from pre-existing cells and new cells will have the genetic information of the old cells. The 

details of reproduction will be outlined.  
The reproduction of organisms will explain how traits are transferred from one generation to the next.  
The structure and organization of organisms and the necessity of reproduction for the continuation of the 

species will be detailed.  

SAFETY 

Although many of the seeds/plants may be edible, explain to the 

students that we will not eat during our science lessons. The edible 

plants may have been handled by many people and may not be 

clean. Allergies may also be a factor. 

Although the ethical treatment of plants is not a crucial issue as it is with 

animals, the students should still be aware that plants are fragile and 

must be handled with care if they are to survive. 

ADVANCED 

PREPARATION 

Create copies of picture cards for Seed Matching Game (best if 

reproduced on a color copier, can be attached to tag board and 

laminated for durability) 

Make a copy of the student Bean Plant Journal for each student. The 

journals will include one cover, one first page, multiple copies of the 

third “data and observations” page (approximately 12 pages if 

recording observations twice a week), and a few pages of the “what I 

have learned about plants this week” (approximately 6 pages - one for 

each week) to record on various days. 

Make multiple copies of the Group Bean Plant Comparisons page (at 

least one for each group of 4 students). 

Collect various materials needed for each lesson. 

ENGAGE 
(1 Day) 

(What will draw students into the 

learning? How will you determine 

what your students already know 

about the topic? What can be 

done at this point to identify and 

address misconceptions?  Where 

can connections be made to the 

real world?) 

Objective: The students will compare various seeds to their parent plants.  

What is the teacher doing? 

Seed Matching Game 

Provide the students (or groups of 

students) with the Seed Matching 

Game pictures. Provide time to 

match the corresponding 

pictures. 

What are the students doing? 

Seed Matching Game 

1. The students will match the seed

pictures to the corresponding

parent plant pictures. (They can

work in groups, with partners, or

individually.)
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Discuss their results. Do the seeds 

resemble the parent plant? Did 

you recognize any of the seeds? 

How did you decide which seed 

belonged to each plant? Did you 

use certain characteristics for the 

seeds you didn’t recognize? 

Provide them with a master copy 

to check their answers, then revisit 

the discussion questions. 

Discuss the “housing” for the 

seeds. Note that some seeds are 

formed inside of flowers 

(dandelions), some are formed in 

seed pods (beans), and others 

are formed inside of a fruit 

(apples). Other seeds (ie. 

pinecones) are naked and have 

no covering. 

Video 

Have the students watch the 

2-minute Scholastic Study 
Jams video Plants with Seeds 
at

http://studyjams.scholastic.c 
om/studyjams/jams/science/

plants/plant-with-seeds.htm. 
Discuss the concepts of 
germination and seed 
dispersal (as a behavior for 
plant survival).

This 3-minute video also 
contains information on seed 
dispersal in a very basic 
format:

https://www.youtube.com/
watch?v=j1hRxuy1ezQ

2. The students will check their

matches by comparing their

pictures to the master copy. Do

the seeds resemble the parent

plant? How did you decide

which seed belonged to each

plant? Did you recognize any of

the seeds? Did you use certain

characteristics for the seeds you

didn’t recognize?

EXPLORE 
(10 Days) 

(How will the concept be 

developed? How is this relevant 

to students‟ lives? What can be 

done at this point to identify and 

address misconceptions?)

Objective: The students will explore the life cycle, features, and physical and 

behavioral characteristics of plants through observations and 

investigations. The students will follow the growth of a bean plant 

from seed to maturity, as well as observe subsequent generations if 

possible. 
What is the teacher doing? 

Read the science text (Harcourt 

School Publishers, 4th grade, gray 

wolf cover), page 138, Seed 

Germination. 

Bean Plants: 

This is an on-going activity that could 

last throughout the unit, and 

preferably, until the end of the 

school year.  

What are the students doing? 

http://studyjams.scholastic.com/studyjams/jams/science/plants/plant-with-seeds.htm
http://studyjams.scholastic.com/studyjams/jams/science/plants/plant-with-seeds.htm
http://studyjams.scholastic.com/studyjams/jams/science/plants/plant-with-seeds.htm
http://www.youtube.com/watch?v=6hcjxaBz8mw
http://www.youtube.com/watch?v=6hcjxaBz8mw
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See Bean Plant Teacher 

Page. 

Provide the directions and 

materials for the students to 

germinate a bean seed and 

have it grow into a bean 

plant. 

Facilitate the observation of 

the plant growth, asking 

students probing questions as 

they observe their results. 

Conduct guided 

investigations (as suggested 

on teacher page) to 

compare the physical and 

behavioral characteristics of 

the plants. 

Since the bean plants will take time 

to germinate and grow, the students 

can make outside plant 

observations during the unit: 

Plant other types of seeds. 

Radish seeds are fast-

growing and can be used to 

observe a different type of 

plant. They can also be 

compared to the bean 

seeds. 

Observe flowers in the 

schoolyard. The standard 

requires students to observe 

organisms in their natural 

environment. Take the 

students outside (if possible) 

to observe flowers. Do you 

notice flowers that are of the 

same type? Do they all look 

exactly the same or are 

there differences/variations 

in each flower?  

-The students can use

magnifying lenses to closely

observe the flowers‟

characteristics.

-Metric rulers can also be

used to compare plant

heights and the length of

leaves.

-Students can also count the

number of leaves on each

plant and compare with the

other plants.

1. The students will observe the life

cycle of a bean plant by

germinating seeds in plastic

baggies and then caring for the

growing plant.

2. They can manipulate the bean

plants to observe survival-based

behaviors and adaptations.

3. The students will record their

data and observations in their

Bean Plant journal (see Explain

section).
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-Explain that even if these

flowers came from the same

parent plant, each flower

may have its own variations –

just as the children have

variations from their parents.

As the fall continues, watch 

the flowers change, leaving 

seeds, and finally dying and 

decaying. Discuss how the 

seeds may be left on the 

ground to grow again once 

they have the warmth of 

spring. 

As a springtime follow-up, 

the students can observe the 

growth of the outside flowers. 

-They can also observe

dandelion growth in the

schoolyard (or even in their

own yards).

-They can note that

dandelion plants are various

sizes, have different number

of leaves and flowers, and

have leaves of different sizes.

-They can measure the

dandelion features to

compare. Discuss the

similarities and differences in

the dandelions. Can you find

a trait that would allow them

to have a better chance of

survival? (i.e. shorter

dandelions may not be run

over by a lawnmower) The

Resources section contains

specific books about

dandelions to include in this

activity.

Optional: 

Adopt a tree. Have the 

students chose a tree in the 

schoolyard. Beginning in the 

fall, make close observations 

(including measurements) of 

the tree and record them in 

a tree journal.  

-Observe the tree throughout

the school year, writing
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about the changes in the 

tree journal.  

-Students can take

photographs of their

adopted tree throughout the

seasons to include in their

journal. They should focus on

behavioral changes that

allow the tree to survive

during all seasons.

Website sources for adopting a tree: 

o http://treesacadiana.org/wp

content/uploads/2013/01/A

dopt-A-Tree-Booklet.pdf 

o http://www.canteach.ca/el

ementary/life9.html

o http://www.eduplace.com/r

dg/gen_act/nature/tree.htm

l

o http://www.brainpopjr.com/s

cience/habitats/forests/grow

nups.weml 

EXPLAIN 
(1-30 minute class) 

(What products could the 

students develop and share? 

How will students share what they 

have learned? What can be 

done at this point to identify and 

address misconceptions?) 

Objective: The students will learn about the life cycle and behaviors of plants 

through observation, literature, videos, and online sites. They will record their 

findings in a journal. 

What is the teacher doing? 

During the unit, the teacher is 

providing the students with 

various resources about plants, 

including books, videos, and 

websites. The Resources section 

of this unit contains many books 

that are useful for covering the 

standards and could be shared 

during read-aloud sessions. It 

also contains websites and 

videos that more thoroughly 

cover the concepts. The 

teacher-chosen resources 

should be included as daily 

lessons while the plants are 

growing. The students should 

closely observe and measure 

their plants twice a week. The 

videos and books should be 

shared on the days they are not 

working in their Bean Plant 

Journals. 

As the students are recording 

data, observations, and 

knowledge in their journals, the 

teacher will check these journals 

for understanding of the 

What are the students doing? 

1. The students are reading books,

watching videos, and exploring

websites (alone or as a class),

gaining a greater understanding

of plant life cycles and

behavioral traits.

2. While the students are observing

their growing bean seeds, they

will record their data and

observations in their Bean Plant

journals. While writing in the

journal, they will incorporate

information gained through the

various resources during the

week.

3. The students will share their

journal entries, including their

data, with other students in their

group and in the class.

http://treesacadiana.org/wpcontent/uploads/2013/01/Adopt-A-Tree-Booklet.pdf
http://treesacadiana.org/wpcontent/uploads/2013/01/Adopt-A-Tree-Booklet.pdf
http://treesacadiana.org/wpcontent/uploads/2013/01/Adopt-A-Tree-Booklet.pdf
http://www.canteach.ca/elementary/life9.html
http://www.canteach.ca/elementary/life9.html
http://www.eduplace.com/rdg/gen_act/nature/tree.html
http://www.eduplace.com/rdg/gen_act/nature/tree.html
http://www.eduplace.com/rdg/gen_act/nature/tree.html
http://www.brainpopjr.com/science/habitats/forests/grownups.weml
http://www.brainpopjr.com/science/habitats/forests/grownups.weml
http://www.brainpopjr.com/science/habitats/forests/grownups.weml
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concepts. 

The teacher will provide the 

students with time to work 

together in groups, and as a 

class, to share data, 

observations, and 

understanding.  

ELABORATE 
(5 Days) 

(How will the new knowledge be 

reinforced, transferred to new 

and unique situations, or 

integrated with related 

concepts?) 

Note: In the previous 5E unit (Plant a Life ~ Structures and Functions) the 

students brainstormed ideas to test plant structures, functions, and behaviors 

during the Elaborate section. These ideas will be tested during the Exploration 

section of this unit. 

Objective: The students will observe the behavioral characteristics of plants in 

response to changes in variables. 
What is the teacher doing? 

Have the students revisit their 

ideas/suggestions for testing 

the growth of a bean seed. 

Although the students do not 

need to know the actual 

term variable, they will 

change variables to test the 

growing of separate bean 

seeds. 

See the “Elaborate -

Changing Variables of Bean 

Plants Teacher Page” at the 

end of this unit. 

What are the students doing? 

1. The students will revisit their

ideas/suggestions for testing the

growth of a bean seed.

2. They will work with the teacher

to test the different

ideas/variables and observe

over time.

EVALUATE 
(What opportunities will students 

have to express their thinking? 

When will students reflect on 

what they have learned? How 

will you measure learning as it 

occurs? What evidence of 

student learning will you be 

looking for and/or collecting?) 

Objective: The students will demonstrate their understanding of the standards 

through discussion, participation in explorations, lab results, seed 

journals, exit tickets, and other assessments. 

Formative 

How will you measure learning as it occurs? 

1. As you facilitate the lessons,

teachers will need to observe

student participation in all aspects

of the lessons. Asking both lower and

higher-order questions will gauge

the amount of information the

students are learning. The teachers

should review student journals on a

weekly basis to check for

misconceptions and

understandings.

2. A checklist template is available

at the end of this unit. Teachers can

list concepts/learning targets to

record individual understandings

and misconceptions.

3. Exit tickets can be used by having

the students write about concepts

Summative 

What evidence of learning will demonstrate to you 

that a student has met the learning objectives? 

1. The teachers will analyze the

students‟ recorded observations

(student Bean Plant Journal)

from the Exploration/Evaluation

lesson. Although the exit tickets

can be used as formative

evaluations, the teacher can still

take a summative grade from

the results.
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they have learned (or answer a 

question posed by the teacher) 

after the day‟s lesson. There are 

samples of Exit Tickets at the end of 

this unit. 

4. The Plant Quick Write page

encourages the students to write

everything they know about plants

in a given number of minutes. This

can be used as a pre, mid, and

post-assessment by comparing the

written material.

COMMON 

MISCONCEPTIONS 

Students may not understand that each type of plant creates a unique 

seed. Only the seeds from a certain plant will grow into that specific 

plant. 

The same types of plants will always grow at the same rates. 

Seeds must have light to germinate. 

Plants must be watered every day in order to grow. 

Individual organisms can choose the traits they want to pass on to their 

offspring. 

The details of life cycles are the same for all organisms. 

Students may not understand that plants have behavioral traits that 

allow them to survive (ie. growing towards the sun).  

Strategies to address misconceptions: 

1. Many misconceptions will be addressed by simply observing seeds and

plants as they go through their life cycles. The students will also learn

more about plant needs as they care for them in the classroom (or

observe outside).

2. Resources found in the list below can also be used to address

misconceptions. Books, videos, and websites can be introduced to

students to clarify facts about plant traits and life cycles.

3. The Annenberg Media series Essential Science for Teachers can be used

to provide greater detail on life cycles within the elementary curriculum

and misconceptions students may have about various traits.

Extension/ 

Intervention 

EXTENSION 

1. The Resources section contains a

book list under the heading Books with

ideas for plant lessons and

explorations. These books contain

many ideas for further explorations.

2. Students may want to grow a seed

of their choice. For example, a student

may bring in an apple seed that she

found at lunch. Materials (extra

baggies, paper towels, milk cartons,

soil, etc.) can be available for

students to grow their own seeds. They

can then compare the growth and life

cycle with the other plants studied in

the classroom.

INTERVENTION 

1. The Resources section below lists

books, videos, and websites that can

be used to introduce or review the life

science concepts to all learners. Some

of the resources may be especially

helpful to students who are having

difficulty understanding the concepts.

2. Have the students act out the life

cycle of a plant, starting as a seed:

dropping, floating, etc. and ending as

a grown plant that is dispersing seeds.

They can also act out behaviors such

as bending towards the light and

growing up towards the sky.
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3. Take a field trip to the Franklin Park

Conservatory. Visit the website at

www.fpconservatory.org. The

conservatory is filled with plants from

around the world. There are school

programs available, as well as the

Blooms and Butterflies exhibit which

begins in March and runs into June.

4. The Columbus Metro Parks –

www.metroparks.net – have plant and

animal programs at the various park

locations. They can also bring

programs to schools, free of charge.

Visit the website, and click on the

Education link. Program titles include

Plant Science, Animal Adaptations,

Ohio Animals/Wildlife, and Monarch

Butterflies.

5. Get involved with Veggie U. This

Ohio-based program provides

students and teachers with lesson

plans, information, and materials to

grow their own vegetables in the

classroom. It is at a cost, but Veggie U

connects with grants and fundraisers

to help classrooms receive their

program. You can find more

information at

http://www.veggieu.org.

3. This video provides basic

information on the life cycle of plants:

http://www.youtube.com/watch?v=Tk

pBxLsX430. 

DIFFERENTIATION 

Lower-level: Students who struggle to work independently can be partnered 

with another student who can help support his/her needs. If there 

are a large number of students who need support during these 

lessons, the lessons can be completed with the help of upper-

grade “buddy” classes. There is also a variety of plant literature at 

all reading levels to accommodate those students reading below 

grade level. Some activities can also be conducted as a whole 

class if students are unable to work independently. 

Higher-Level: The students can choose a specific plant (besides the bean plant) 

to study in-depth independently, with a partner, or with a small 

group. There are further books and websites listed in the unit‟s 

Resources section. They may write a report, create a PowerPoint 

presentation, or dramatize an info-merical about their plants. The 

students may also choose to grow the seed of the plant they are 

studying and compare its‟ growth and behaviors to the bean 

plant.  

Strategies for meeting the needs of all learners including gifted students, English 

Language Learners (ELL) and students with disabilities can be found at the 

http://www.fpconservatory.org/
http://www.metroparks.net/
http://www.veggieu.org/
http://www.youtube.com/watch?v=TkpBxLsX430
http://www.youtube.com/watch?v=TkpBxLsX430
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following sites:  

ELL Learners: 

http://www.ode.state.oh.us/GD/DocumentManagement/DocumentDownload

.aspx?DocumentID=105521 

Gifted Learners: 

http://www.ode.state.oh.us/GD/DocumentManagement/DocumentDownload

.aspx?DocumentID=105522 

Students with Disabilities: 

http://www.education.ohio.gov/GD/DocumentManagement/DocumentDown

load.aspx?DocumentID=105523 

ADDITIONAL 

RESOURCES 

Textbook Resources: 

Websites: 

http://urbanext.illinois.edu/gpe/index.cfm - lots of information on plant 

structures and growth in a very student-friendly format 

http://www.brainpopjr.com/science/plants/plantlifecycle/grownups.we

ml - contains background info on growing plants as well as activities to 

do in the classroom and at home 

http://www.brainpopjr.com/science/plants/partsofaplant/grownups.we

ml - contains background info on plant parts as well as activities to do in 

the classroom and at home 

http://exchange.smarttech.com/details.html?id=84d474af-7452-4b09-

a653-13c493e9e810 –Smart Exchange pages on the life cycle of a plant 

http://www.co.brown.wi.us/i_brown/d/uw_extension/plant_parts_6-22-

2010.pdf - hands-on lesson ideas for learning about plant parts 

http://studyjams.scholastic.com/studyjams/jams/science/index.htm - 

various videos and slide shows about plant life 

http://www.watchknowlearn.org/Video.aspx?VideoID=17554&Categor

yID=2307 –short slideshow with both plant and animal adaptations; 

could be used as a quick review 

Short online videos showing plant behavioral traits and adaptations: 

Tickle Me Plant (56 sec.) 

http://www.youtube.com/watch?v=0o18UUSJgQA 

Venus Fly Trap (54 sec.) 

       http://www.youtube.com/watch?v=hGCg5bhV1X4  

Plant Adaptations at the Cincinnati Zoo (4 min. 34 sec.) 

       http://www.youtube.com/watch?v=fVfV5LMXh2s  

Recorded PowerPoint presentation (7 min. 41 sec.)  

       http://www.youtube.com/watch?v=BXFKMpKt1Hc  

Cactus Adaptations for Survival (first minute) 

       http://www.youtube.com/watch?v=HxVD4i7NSw8  

Jungle Plants (3 min. 10 sec.)  

       http://www.youtube.com/watch?v=H9MV5CgPgIQ  

http://www.ode.state.oh.us/GD/DocumentManagement/DocumentDownload.aspx?DocumentID=105521
http://www.ode.state.oh.us/GD/DocumentManagement/DocumentDownload.aspx?DocumentID=105521
http://www.ode.state.oh.us/GD/DocumentManagement/DocumentDownload.aspx?DocumentID=105522
http://www.ode.state.oh.us/GD/DocumentManagement/DocumentDownload.aspx?DocumentID=105522
http://www.education.ohio.gov/GD/DocumentManagement/DocumentDownload.aspx?DocumentID=105523
http://www.education.ohio.gov/GD/DocumentManagement/DocumentDownload.aspx?DocumentID=105523
http://urbanext.illinois.edu/gpe/index.cfm
http://www.brainpopjr.com/science/plants/plantlifecycle/grownups.weml
http://www.brainpopjr.com/science/plants/plantlifecycle/grownups.weml
http://www.brainpopjr.com/science/plants/partsofaplant/grownups.weml
http://www.brainpopjr.com/science/plants/partsofaplant/grownups.weml
http://exchange.smarttech.com/details.html?id=84d474af-7452-4b09-a653-13c493e9e810
http://exchange.smarttech.com/details.html?id=84d474af-7452-4b09-a653-13c493e9e810
http://www.co.brown.wi.us/i_brown/d/uw_extension/plant_parts_6-22-2010.pdf
http://www.co.brown.wi.us/i_brown/d/uw_extension/plant_parts_6-22-2010.pdf
http://studyjams.scholastic.com/studyjams/jams/science/index.htm
http://www.watchknowlearn.org/Video.aspx?VideoID=17554&CategoryID=2307
http://www.watchknowlearn.org/Video.aspx?VideoID=17554&CategoryID=2307
http://www.youtube.com/watch?v=0o18UUSJgQA
http://www.youtube.com/watch?v=hGCg5bhV1X4
http://www.youtube.com/watch?v=fVfV5LMXh2s
http://www.youtube.com/watch?v=BXFKMpKt1Hc
http://www.youtube.com/watch?v=HxVD4i7NSw8
http://www.youtube.com/watch?v=H9MV5CgPgIQ
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Discovery Ed: 

How Plants Grow (all segments) 

The World of Plants: The Structure of 

Plants (Segments 1-4) 

The Basics of Biology: The Kingdom of 

Plants (Segments 6 – 8) 

Plant Parts and Their Uses 

The Magic School Bus Goes to Seed 

Literature:  

There are many informative books about plants, and all at various reading 

levels. This literature can be found in J580 - 583 section of the library. The 

following are some examples of books that can supplement the life science 

lessons concerning plant traits and life cycles. 

Learning About Plants (Learning Playground), 2012. World Book, Inc.: 

Chicago, IL. 

Burnie, D., Plant, 1989. Alfred A. Knopf: New York, NY. 

Carle, E., The Tiny Seed, 1987. Scholastic, Inc.: New York, NY. 

Ganeri, A., Plant Life Cycles (Nature’s Patterns), 2005. Heinemann 

Library: Chicago, IL.- short readings about the various parts and some 

behaviors of plants. Could be used for quick reads in the exploration 

lessons. 

Gibbons, G., From Seed to Plant, 1991. Holiday House: New York. 

Goodman, E., Plant Secrets, 2009. Charlesbridge: Watertown, MA. 

Heller, R., The Reason For A Flower, 1983. Grosset & Dunlap: New York, 

NY. 

Jordan, H. J., How a Seed Grows, 1992. Harper Collins Publishers: New 

York: NY. 

Lauber, P., Be A Friend To Trees, 1994. HarperCollins Publishers: New York, 

NY. 

Lawrence, E., What Lily Gets from Bee: and other Pollination Facts, 2013. 

Bearport Publishing: New York, NY. 

Morgan, S., Plant Life Cycles (Earth Cycles), 2012. Smart Apple Media: 

Mankato, MN. 

Oxlade, C., Flowering Plants (Step-by-Step Science), 1998. Children‟s 

Press. Danbury, CT. 

Peterson, C., Plants Need Sunlight, 2009. Cherry Lake Publishing: Ann 

Arbor, MI. 

Posada, M., Dandelions: Stars in the Grass, 2000. Carolrhoda Books: 

Minneapolis, MN. 

Rene, E., Investigating Why Leaves Change Their Color (Science 

Detectives), 2009. Rosen Publishing Group: New York, NY. 

Rosenberg, P., What Is A Plant? (21st Century Junior Library), 2009. Cherry 

Lake Publishing: Ann Arbor, MI. 

Ross, M. E., Life Cycles, 2001. The Millbrook Press, Inc.: Brookfield, CT. 

Taylor, H., Plants Feed on Sunlight and Other Facts About How Things 

Grow (You’d Never Believe It But . . .), 1998. Copper Beech Books: 

Brookfield, CT. 

Book series about plant parts: 

Blackaby, S. (2003, Picture Window Books: Minneapolis, MN) contains 

the separate titles:  

Buds and Blossoms: A Book About Flowers 

Catching Sunlight: A Book About Leaves 

Plant Packages: A Book About Seeds 
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Plant Plumbing: A Book About Roots and Stems 

An easy-reading series about plants parts, written by Vijaya Khisty 

Bodach (2007. Capstone Press: Mankato, MN) contains the separate 

titles: Flowers, Fruits, Leaves, Roots, Seeds, Stems. 

The Life Cycle of a . . . book series written by Angela Royston (Heinemann 

Library: Chicago, IL) follows separate plants and animals through various ages 

in their life cycles with photos and simple text. The separate plant titles are: 

Apple, Mushroom, Oak Tree, Pumpkin, and Sunflower. 

Books with ideas for plant lessons and explorations: 

Benbow, A. and Mably, C., Lively Plant Science Projects, 2009. Enslow 

Publishers, Inc.: Berkeley Heights, NJ. 

Duke, S., Step-by-Step Experiments with Plants, 2012. The Child‟s World: 

Mankato, MN. 

Marsico, K., Step-by-Step Experiments with Life Cycles, 2012. The Child‟s 

World: Mankato, MN. 

Reilly, K. M., Explore Life Cycles!, 2011. Nomad Press: Chicago, IL. 

Taylor-Butler, C., Experiments with Plants (A True Book), 2012. Children‟s 

Press: New York, NY. 

Whitehouse, P., Plants (Science Fair Projects),2008. Heinemann Library: 

Chicago, IL. 

Books for higher-level learning: 

Davis, B. J., How Do Plants Get Food?, 2010. Chelsea Clubhouse: New 

York, NY. 

Hicks, T. A., Why Do Leaves Change Color?, 2011. Marshall Cavendish 

Benchmark: New York, NY. 

Hirsch, R., The Life Cycles of Plants (Language Arts Explorer), 2011. Cherry 

Lake Publishing: Ann Arbor, MI. 

Books for struggling learners/readers: 

Godwin, S., From Little Acorns . . . A First Look at the Life Cycle of a Tree, 

2001. Picture Window Books: Minneapolis, MN. 

Kottke, J., From Seed To Dandelion, 2000. Children‟s Press: Danbury, CT. 

Lundgren, J. K., Plant Life Cycles (My Science Library), 2012. Rourke 

Publishing LLC: Vero Beach, FL. 

Saunders-Smith, G., Sunflowers, 1998. Capstone Press: Mankato, MN. 

Wade, M. D., Plants Grow!, 2009. Enslow Publishers, Inc.: Berkeley 

Heights, NJ. 

Weiss, E., From Seed To Dandelion, 2008. Children‟s Press: Danbury, CT. 

Whitehouse, P., Seeds (Plants), 2002. Heinemann Library: Chicago, IL. 

Victoria Huseby has an easy-reader life cycle series entitled Looking At Life 

Cycles (Black Rabbit Books: Mankato, MN.). These separate plant titles can be 

found in the series: Daisy and Oak Tree. 

Joanne Mattern has an easy-reader life cycle series about plants (Weekly 

Reader Early Learning Library: Milwaukee, WI). Books in the How Plants Grow 

series include: How Apple Trees Grow, How Corn Grows, How Grass Grows, How 

Peas Grow, How Pine Trees Grow, and How Tulips Grow. 
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Movies: 

Life Science. Rock „N Learn, Inc., P.O. Box 3595, Conroe, TX 77305 – this 

video has segments that match the standards: Plant Parts, Butterfly Life 

Cycle, Animal Characteristics, Genetic Adaptations 

Plant Life for Children: All About Plant Structure & Growth, 2000, 2006. 

Schlessinger Media: P.O. Box 580, Wynnewood, PA 19096. 

Flowers (Bill Nye the Science Guy). Disney Education Productions. 1200 

Thorndale Ave. Elk Grove Village, Illinois 60007. 

Plants (Bill Nye the Science Guy). Disney Education Productions. 1200 

Thorndale Ave. Elk Grove Village, Illinois 60007. 

The Magic Schoolbus Goes to Seed: Growing Places with Plants. 

Scholastic Inc. 

The Science of Plants (Discovery School Science). Discovery 

Communications, Inc.: Silver Spring, MD 20910. – three 20-minute videos; 

The Life Cycle Generation P covers many life cycle standards. Nature’s 

Neighbors demonstrates behavior adaptations.  
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Seed Matching Game 
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http://www.google.com/imgres?q=dandelion&safe=active&hl=en&biw=1011&bih=588&tbm=isch&tbnid=FC_4JZRh8E6JJM:&imgrefurl=http://www.gnet.org/dandelion-from-weedy-to-wonderful/&docid=qaJikCbbacCFKM&imgurl=http://www.gnet.org/wp-content/uploads/dandelion-seed.jpg&w=400&h=249&ei=49SwUffgK5S00AH-mICQCQ&zoom=1&iact=hc&vpx=679&vpy=76&dur=750&hovh=177&hovw=285&tx=178&ty=135&page=3&tbnh=146&tbnw=235&start=37&ndsp=21&ved=1t:429,r:51,s:0,i:238
http://www.google.com/imgres?q=dandelion&safe=active&hl=en&biw=1011&bih=588&tbm=isch&tbnid=FC_4JZRh8E6JJM:&imgrefurl=http://www.gnet.org/dandelion-from-weedy-to-wonderful/&docid=qaJikCbbacCFKM&imgurl=http://www.gnet.org/wp-content/uploads/dandelion-seed.jpg&w=400&h=249&ei=49SwUffgK5S00AH-mICQCQ&zoom=1&iact=hc&vpx=679&vpy=76&dur=750&hovh=177&hovw=285&tx=178&ty=135&page=3&tbnh=146&tbnw=235&start=37&ndsp=21&ved=1t:429,r:51,s:0,i:238
http://www.google.com/imgres?q=dandelion&safe=active&hl=en&biw=1011&bih=588&tbm=isch&tbnid=FC_4JZRh8E6JJM:&imgrefurl=http://www.gnet.org/dandelion-from-weedy-to-wonderful/&docid=qaJikCbbacCFKM&imgurl=http://www.gnet.org/wp-content/uploads/dandelion-seed.jpg&w=400&h=249&ei=49SwUffgK5S00AH-mICQCQ&zoom=1&iact=hc&vpx=679&vpy=76&dur=750&hovh=177&hovw=285&tx=178&ty=135&page=3&tbnh=146&tbnw=235&start=37&ndsp=21&ved=1t:429,r:51,s:0,i:238
http://www.google.com/imgres?q=dandelion&safe=active&hl=en&biw=1011&bih=588&tbm=isch&tbnid=FC_4JZRh8E6JJM:&imgrefurl=http://www.gnet.org/dandelion-from-weedy-to-wonderful/&docid=qaJikCbbacCFKM&imgurl=http://www.gnet.org/wp-content/uploads/dandelion-seed.jpg&w=400&h=249&ei=49SwUffgK5S00AH-mICQCQ&zoom=1&iact=hc&vpx=679&vpy=76&dur=750&hovh=177&hovw=285&tx=178&ty=135&page=3&tbnh=146&tbnw=235&start=37&ndsp=21&ved=1t:429,r:51,s:0,i:238
http://www.google.com/imgres?q=dandelion&safe=active&hl=en&biw=1011&bih=588&tbm=isch&tbnid=FC_4JZRh8E6JJM:&imgrefurl=http://www.gnet.org/dandelion-from-weedy-to-wonderful/&docid=qaJikCbbacCFKM&imgurl=http://www.gnet.org/wp-content/uploads/dandelion-seed.jpg&w=400&h=249&ei=49SwUffgK5S00AH-mICQCQ&zoom=1&iact=hc&vpx=679&vpy=76&dur=750&hovh=177&hovw=285&tx=178&ty=135&page=3&tbnh=146&tbnw=235&start=37&ndsp=21&ved=1t:429,r:51,s:0,i:238
http://www.google.com/imgres?q=dandelion&safe=active&hl=en&biw=1011&bih=588&tbm=isch&tbnid=FC_4JZRh8E6JJM:&imgrefurl=http://www.gnet.org/dandelion-from-weedy-to-wonderful/&docid=qaJikCbbacCFKM&imgurl=http://www.gnet.org/wp-content/uploads/dandelion-seed.jpg&w=400&h=249&ei=49SwUffgK5S00AH-mICQCQ&zoom=1&iact=hc&vpx=679&vpy=76&dur=750&hovh=177&hovw=285&tx=178&ty=135&page=3&tbnh=146&tbnw=235&start=37&ndsp=21&ved=1t:429,r:51,s:0,i:238
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Explore – Bean Plants – Teacher Page 

The germination of a bean seed and its growth into a parent plant will allow 

students to observe the life cycle of a plant. During this process, the students will 

observe the plants‟ physical features as well as the physical and behavioral 

characteristics that help it to survive and reproduce. 

A sample of the many online resources for germinating and growing seeds: 

http://www.buzzle.com/articles/life-cycle-of-bean-plant.html 

http://www.greeneducationfoundation.org/institute/lesson-clearinghouse/294-How-to-Grow-Beans-in-a-Plastic-

Bag.html 

http://voices.yahoo.com/teaching-plant-life-cycle-lima-beans-1590595.html 

http://oklahoma4h.okstate.edu/aitc/lessons/primary/beans.pdfhttp://oklahoma4h.okstate.edu/aitc/lessons/pri

mary/beans.pdf 

http://urbanext.illinois.edu/gpe/case1/index.html - contains much information on plant parts, seed 

germination, and growing plants inside in a very student-friendly 

1. Have the students review the information they discovered during the Seeds, Inside and Out section of

the Structures and Function Engage lesson. What do you know about a seed? (seed coat, food source,

embryo) Did any part of the seed resemble the parent plant? What parts allow the seed to grow into a

plant?

2. What else does a seed need to germinate? Facilitate a discussion about the needs of a seed/plant.

Record the suggestions on a chart.

3. Explain to the students that they are going to test the germination of bean seeds and observe their life

cycles.

Procedures: 

1) Using permanent markers, have each student put his/her name on the top of a plastic baggie.

2) Fold a paper towel so that it fits in the baggie. Wet the paper towel so that it is moist, but not

soaking. Place the wet paper towel in the baggie. Optional: A row of staples can be placed across

the baggie as a shelf for the seeds to rest on.

3) Each student will decide which type of bean to place in his/her baggie. Place 3 of the same type of

bean seeds in the baggie, giving them adequate space. (Three beans are used to increase the

chances of having two beans germinate and for comparison purposes).

http://www.buzzle.com/articles/life-cycle-of-bean-plant.html
http://www.greeneducationfoundation.org/institute/lesson-clearinghouse/294-How-to-Grow-Beans-in-a-Plastic-Bag.html
http://www.greeneducationfoundation.org/institute/lesson-clearinghouse/294-How-to-Grow-Beans-in-a-Plastic-Bag.html
http://voices.yahoo.com/teaching-plant-life-cycle-lima-beans-1590595.html
http://oklahoma4h.okstate.edu/aitc/lessons/primary/beans.pdfhttp:/oklahoma4h.okstate.edu/aitc/lessons/primary/beans.pdf
http://oklahoma4h.okstate.edu/aitc/lessons/primary/beans.pdfhttp:/oklahoma4h.okstate.edu/aitc/lessons/primary/beans.pdf
http://urbanext.illinois.edu/gpe/case1/index.html
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4) Hang the baggies near a light source (i.e. staple to a bulletin board or tape to a window if the

weather is warm enough).

5) The students will record the “planting” process in their Bean Plant Journals.

6) Observe the seeds over time. Every few days, the students will document their observations in a

student bean journal. These observations can include but are not limited to: length of time it takes to

begin germination, the color and length of the plant parts that are growing, the behavior of the

plant (i.e. roots growing down, stem growing up), characteristics of plant parts (i.e. veins in leaves).

Have the students measure the lengths (in centimeters) of two bean sprouts: the longest root, the

stem, the width of the largest leaf, and then count the number of leaves. The students will record their

data in their journal. Measuring tape may work best if they roots or stems are curved.

7) Every week, have a group of students (with the same type of bean plant, i.e. lima or kidney)

compare their plants using a Group Bean Plant Comparison Chart (see below). The students will

chose one of their plants and record its measurement data on the group chart. Each student in the

group will add data from his/her chosen plant to the chart. Students will make comparisons with

their teammates‟ plants, comparing individuals of the same type of plant. Have them keep their

charts in a folder to have the data over time or hang them in the classroom.

Did the seeds all germinate at the same time? Are they growing at the same rate? Do the bean 
plants have the same parts? How are these parts helping the plant to survive? Why do you think 
that some plants are growing faster/better/stronger than others?  

 This data can also be added to a classroom chart if the teacher would like to compare all of the plants

of the same type of bean.

 Discuss the variations between the lima and the kidney bean plants. A group of students with lima bean

data can merge with a group that has kidney bean data to compare their results. Results can also be

compared as a whole class.

What similarities or differences do you observe between lima and kidney bean plants? Venn 

diagrams can be created to compare and contrast the bean seeds. 

8) If the paper towels begin to dry out, small amounts of water can be added to the towel (squirt

bottles are useful).

9) As the bean plants outgrow the baggie, they can be transplanted into empty lunchroom milk

cartons with soil - and then into larger milk or juice cartons (or other larger containers). The plants

can continue to be observed as they grow and form their own bean seeds. The cycle can continue

by planting these new bean seeds and watching them grow into a similar bean plants. This allows

the students to observe that the bean seeds will grow into the same plant as their parent plant.

 The comparisons can continue at the teacher‟s discretion, omitting the measurement of the

roots as they will be covered in soil.

Important Concepts to Cover During this Exploration 

 Study the behavioral traits of plants that help them to survive.

How can this trait help this plant survive in its environment? Note that these traits are inherited (given)

from the parent plants. These behaviors are inherent in the plant - the plants are unable to learn them.

Many of the plant behaviors are a response to environmental stimuli (the external surroundings in which

a plant or animal lives, which tend to influence its development and behavior, Reverso online

dictionary).

The Resources section also contains movie, online resources, and short video clips that demonstrate

behavioral traits in plants.
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 Gravitropism – response to gravity 

1) Allow a bean seed to germinate, growing roots and a shoot.

2) Soak 2 sponges in water. Place the bean plant between the 2 sponges so that the roots are

covered by them. Allow the shoot to stick out of the sponges.

3) Tie the sponges together with a string, with the plant still inside.

4) Hang the bean plant upside down in a location with sun (or adequate lighting).

5) Keep the sponges moist, but not soaking. A squirt bottle works well.

6) Observe the bean plant over time. The shoot should bend and grow upwards.

7) Explain that gravity pulls objects to the Earth. Gravitropism pulls the roots to the ground while the

rest of the plant grows towards the sky.

Book source: Explore Life Cycles! by Kathleen M. Reilly 

 A potted plant or a (bean sprout in a baggie) can also be turned on its side. Observe to see if

the plant bends and grows upwards.

Phototropism – response to light source 

1) Once the bean plants are growing in the milk carton, their leaves will need to absorb (sun)light

to make food. If possible, place the bean plants on a table near a window.

2) Observe the positioning of the plants‟ leaves. Do they grow straight up (due to gravitropism) or

bend?

3) Turn the plants so that the leaves are not facing/bending towards the sunlight.

4) Observe over time. What behavior do you notice in the plant? What causes the leaves to

change direction and bend toward the window/light?

 Very short videos demonstrating gravitropism and phototropism: 

http://www.youtube.com/watch?v=mYZXax8V_L0 

http://www.youtube.com/watch?v=eqCDrWrBXO8 

http://www.youtube.com/watch?v=5JXm1USHlQY 

 If a plant dies, it can be discussed as a part of the life cycle. It can be left in the container or placed

outside on the ground. It will then become food for insects and decay to create rich soil for new plants.

The students should be exposed to the death and decay of plants as it is a crucial stage in the life

cycle. The should understand that not every seed will germinate and not every plant will grow to

become an adult plant. Death can interrupt the life cycle at any stage.

 Could we grow these plants outside? Could they grow in the winter? When is the best season to grow a

plant outside? Explain your reasoning. A few seeds could be planted outside (or a baggie of seeds

could be taped to the outside of a classroom window) to check the answer. If the seeds germinate and

grow, leave them outside as the weather cools. Will the bean plants survive in the cool/cold weather?

Discuss that these plants can be grown in a warmer climate, but the seeds would not germinate in the

winter. Why would the seeds not germinate in the winter? (They need warmth.)

 What would happen if we try to grow our bean plants in the desert? What adaptations might they

need?

 While the plants are growing, students can watch the Bill Nye the Science Guy video, Plants. It is

available on YouTube: http://www.youtube.com/watch?v=HD8L83LOy4k

http://www.youtube.com/watch?v=mYZXax8V_L0
http://www.youtube.com/watch?v=eqCDrWrBXO8
http://www.youtube.com/watch?v=5JXm1USHlQY
http://www.youtube.com/watch?v=HD8L83LOy4k
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Elaborate – Changing Variables of Bean Plants  – Teacher Page 

Growing in Darkness. The teacher can place baggies with seeds in different areas to compare the 

growth. It is suggested to place 2 baggies of seeds in a dark space (ie. closet, in a box). The students 

may be surprised to find that the bean seed will germinate and grow (it needed warmth, but did not 

need light to make food since it has its own food source). The plant will be a whitish/yellowish color since 

it is not exposed to the sun and lacks chlorophyll/green pigmentation. Once the cotyledon (food 

source) is absorbed the plant will die if it remains in the dark as it is unable to make food. If another plant 

is taken out and exposed to light, it will turn green again as it needs the chlorophyll to collect light for 

food. These plants can be compared to the plants that are growing in the light of the classroom.  

Other possible variables to test: 

 Place a baggie of seeds in a refrigerator. Will the seeds germinate in the cold temperature?

 Place a dry paper towel in a baggie with seeds. Will the seeds germinate without moisture?

 Wet a paper towel with a liquid besides water. Do the seeds need water to grow or simply

moisture from a liquid?

 Keep a baggie of seeds unsealed. What happens to the paper towel when it is exposed to

the air? Will the seeds still germinate?

 Tape/hang a baggie of seeds upside down. Which direction do the bean seeds grow? The

stems? The roots? (Gravitropism is explained in the Explore Teacher Page.)

Other variables can be tested at the students‟ suggestions. 
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Group  Bean  Plant  Comparison  Chart 

Date  __________________________ 

Plants 

Length of 

Longest 

Root 
(cm) 

Length of 

Stem 
(cm)

Number of 

Leaves 

Width of 

Largest 

Leaf 
(cm)

_______________’s 

Plant 

_______________’s 

Plant 

_______________’s 

Plant 

_______________’s 

Plant 
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______________________________’s 

Bean Plant Journal 
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Date  ____________________ 

I chose to  plant  2  ___________________________  bean  seeds.        
 (type of bean)

This is how I planted my seeds: 

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

Illustration of my seeds in the baggie: 
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Date _____________________________ 

  Illustration: 
 Bean Plant Comparison Chart 

This is what I observed: 

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________ 

Length of 

Longest 

Root 
(cm) 

Length of 

Stem 
(cm) 

Number 

of 

Leaves 

Width of 

Largest 

Leaf 
(cm) 

Bean 

#1 

Bean 

#2 
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This is what I learned about plants this week: 

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________ 
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Name  ______________________________________________________________________ 

Plant Quick Write 

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________

___________________________________________________________________________-

_____________________________________________________________________________

___________________________________________________________________________ 
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Class Recording List 

Questions or statements about what students should learn/understand 

(comments or check marks placed underneath in each student’s row) 

Students’ 

Names 

Understands that 

plants respond to 

environmental 

stimuli  

Understands the 

life cycle of a 

plant 
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Students’ 

Names 
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Exit Ticket 

Name  ____________________________________________ 

Sarah’s plant grew straight and tall. She places the plant next to her window. After a few days, 

she notices that the plant is bending towards the window.  

Explain to Sarah why her plant is now bending towards the window. 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 

  ====================================================== 
Exit Ticket 

Name  ____________________________________________ 

Explain how gravity affects a plant’s growth. 
________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

_______________________________________________________________________________________

Represent this in a picture: 
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Exit Ticket – Answer Key 

Name  ____________________________________________ 

Sarah’s plant grew straight and tall. She places the plant next to her window. After a few days, 

she notices that the plant is bending towards the window.  

Explain to Sarah why her plant is now bending towards the window. 

Answers will vary. The students should write about the plants bending towards 

the light in order for their leaves to collect more light. The leaves need the light 

to make food for the plant. They do not need to use the term phototropism. 

  ====================================================== 
Exit Ticket – Answer Key 

Name  ____________________________________________ 

Explain how gravity affects a plant’s growth. 

Answers may vary. The students should write about the fact that the roots of a 

plant will react to gravity by growing down in the ground. The sprout/plant will 

grow upward towards the sky. They do not need to use the word gravitropism. 

  Represent this in a picture: 
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Common Core ELA Standards for Reading: Informational Text 
Key Ideas and Details  

CCSS.ELA-Literacy.RI.3.1 Ask and answer questions to demonstrate understanding of a text, referring explicitly to the text as 

the basis for the answers. 

CCSS.ELA-Literacy.RI.3.3 Describe the relationship between a series of historical events, scientific ideas or concepts, or steps 

in technical procedures in a text, using language that pertains to time, sequence, and cause/effect. 

Craft and Structure  

CCSS.ELA-Literacy.RI.3.4 Determine the meaning of general academic and domain-specific words and phrases in a text 

relevant to a grade 3 topic or subject area. 

CCSS.ELA-Literacy.RI.3.5 Use text features and search tools (e.g., key words, sidebars, hyperlinks) to locate information 

relevant to a given topic efficiently. 

Integration of Knowledge and Ideas  

CCSS.ELA-Literacy.RI.3.7 Use information gained from illustrations (e.g., maps, photographs) and the words in a text to 

demonstrate understanding of the text (e.g., where, when, why, and how key events occur). 

CCSS.ELA-Literacy.RI.3.8 Describe the logical connection between particular sentences and paragraphs in a text (e.g., 

comparison, cause/effect, first/second/third in a sequence). 

Range of Reading and Level of Text Complexity  

CCSS.ELA-Literacy.RI.3.10 By the end of the year, read and comprehend informational texts, including history/social studies, 

science, and technical texts, at the high end of the grades 2–3 text complexity band independently and proficiently. 

Common Core ELA Standards for Writing 

CCSS.ELA-Literacy.W.3.2 Write informative/explanatory texts to examine a topic and convey ideas and information clearly. 

CCSS.ELA-Literacy.W.3.2a Introduce a topic and group related information together; include illustrations when useful to 

aiding comprehension. 

CCSS.ELA-Literacy.W.3.2b Develop the topic with facts, definitions, and details. 

CCSS.ELA-Literacy.W.3.2c Use linking words and phrases (e.g., also, another, and, more, but) to connect ideas within 

categories of information. 

CCSS.ELA-Literacy.W.3.2d Provide a concluding statement or section. 

Range of Writing                                                                                                                                                     CCSS.ELA-

Literacy.W.3.10 Write routinely over extended time frames (time for research, reflection, and revision) and shorter time 

frames (a single sitting or a day or two) for a range of discipline-specific tasks, purposes, and audiences. 

Common Core ELA Standards for Speaking and Listening 
Comprehension and Collaboration  

CCSS.ELA-Literacy.SL.3.1 Engage effectively in a range of collaborative discussions (one-on-one, in groups, and teacher-

led) with diverse partners on grade 3 topics and texts, building on others‟ ideas and expressing their own clearly. 

CCSS.ELA-Literacy.SL.3.1a Come to discussions prepared, having read or studied required material; explicitly draw on that 

preparation and other information known about the topic to explore ideas under discussion. 

CCSS.ELA-Literacy.SL.3.1b Follow agreed-upon rules for discussions (e.g., gaining the floor in respectful ways, listening to 

others with care, speaking one at a time about the topics and texts under discussion). 

CCSS.ELA-Literacy.SL.3.1c Ask questions to check understanding of information presented, stay on topic, and link their 

comments to the remarks of others. 

CCSS.ELA-Literacy.SL.3.1d Explain their own ideas and understanding in light of the discussion. 

CCSS.ELA-Literacy.SL.3.2 Determine the main ideas and supporting details of a text read aloud or information presented in 

diverse media and formats, including visually, quantitatively, and orally. 

CCSS.ELA-Literacy.SL.3.3 Ask and answer questions about information from a speaker, offering appropriate elaboration and 

detail. 

Presentation of Knowledge and Ideas                                                                                                               CCSS.ELA-

Literacy.SL.3.4 Report on a topic or text, tell a story, or recount an experience with appropriate facts and relevant, 

descriptive details, speaking clearly at an understandable pace.    

CCSS.ELA-Literacy.SL.3.6 Speak in complete sentences when appropriate to task and situation in order to provide requested 

detail or clarification. (See grade 3 Language standards 1 and 3 here for specific expectations.) 

http://www.corestandards.org/ELA-Literacy/RI/3/1/
http://www.corestandards.org/ELA-Literacy/RI/3/3/
http://www.corestandards.org/ELA-Literacy/RI/3/4/
http://www.corestandards.org/ELA-Literacy/RI/3/5/
http://www.corestandards.org/ELA-Literacy/RI/3/7/
http://www.corestandards.org/ELA-Literacy/RI/3/8/
http://www.corestandards.org/ELA-Literacy/RI/3/10/
http://www.corestandards.org/ELA-Literacy/W/3/2/
http://www.corestandards.org/ELA-Literacy/W/3/2/a/
http://www.corestandards.org/ELA-Literacy/W/3/2/b/
http://www.corestandards.org/ELA-Literacy/W/3/2/c/
http://www.corestandards.org/ELA-Literacy/W/3/2/d/
http://www.corestandards.org/ELA-Literacy/W/3/10/
http://www.corestandards.org/ELA-Literacy/W/3/10/
http://www.corestandards.org/ELA-Literacy/SL/3/1/
http://www.corestandards.org/ELA-Literacy/SL/3/1/a/
http://www.corestandards.org/ELA-Literacy/SL/3/1/b/
http://www.corestandards.org/ELA-Literacy/SL/3/1/c/
http://www.corestandards.org/ELA-Literacy/SL/3/1/d/
http://www.corestandards.org/ELA-Literacy/SL/3/2/
http://www.corestandards.org/ELA-Literacy/SL/3/3/
http://www.corestandards.org/ELA-Literacy/SL/3/4/
http://www.corestandards.org/ELA-Literacy/SL/3/4/
http://www.corestandards.org/ELA-Literacy/SL/3/6/
http://www.corestandards.org/ELA-Literacy/L/3
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