
 

  

Name: Sarah Grollman      Lesson title: Silly Science 

Grade level: 4       Lesson topic: Liquids (continued)  

 

 

The main concept to be constructed during the lesson:  

 Students will explore the different characteristics of liquids, such as, the volume of a 

liquid is constant and a liquid takes the shape of its container.  

 Students will explore the concept physical changes.  

 

Additional concepts that are important to Expansion: 

 Students must be familiar with different characteristics of liquids.  

 Learners must be familiar with the concept of finding volume.  

 Students must understand the concept that some forms of matter change shape.  

 

Materials needed:  

 Sta-Flo liquid starch 

 Elmer’s White Glue 

 Food Coloring (assortment of colors—optional) 

 Gloves (if using food coloring) 

 Container of water (for each group): (container must have markings of measurement on it 

so that the students can measure the displacement of the silly putty). 

 Different containers: So that students can experiment with the silly putty and see that it 

can change into the shape of the container in which it is placed.  

 Hand sanitizer (help to clean up) 

 Paper towels (clean up) 

 

Safety precautions and/or Special procedures:  

 

 Goggles: Students should wear them while mixing all the ingredients together. 

 Apron: Students should wear it while mixing all the ingredients together.  

 Be careful when playing with the silly putty because it can stick to clothing, rugs, and/or 

other various surfaces.  

 Food coloring can dye hands, use gloves to prevent it from doing so.  

 Hand sanitizer helps to get silly putty out of most surfaces (hair, clothing) 

______________________________________________________________________________ 

Day 1: Silly Science 

 

Phase 1: Engagement 

Students should write the answers to the following questions in their lab journal. 

What is silly putty? 

o Based off our previous discussions, what do you think silly putty is….a solid, 

liquid, or a gas?  

o Brainstorm the different characteristics that silly putty has.  

o What are some of the characteristics that silly putty has that can be related to a 

solid, liquid, or a gas.  



 

  

 Students should create a chart on Excel to depict what characteristics silly 

putty has that is relatable to the three common states of matter.  

 Create silly putty.  

o 2 parts Elmer’s white glue 

o 1 part Sta-Flo Liquid Starch  

 Mix the two ingredients well. Putty should dry a little before the 

experiment is conducted. Experiment with adding more or less glue/starch 

to make a desired consistency.  

 

 

Two parts Elmer’s glue         One part Liquid starch 

(Left diagram)      (Second diagram) 

 

 

 

Phase 2: Exploration  

  

Process skills: 

 Observation: Students will be able to observe what characteristics silly putty exhibits.  

 Classification: Students will need to classify and organize their thoughts about different 

attributes they think silly putty will demonstrate.  

 Communication: The students will be required to communicate with their teacher about 

the traits that they think silly putty will show, as well as talking to their fellow lab-lover 

(group mate) to discuss their attributes of the silly putty. 

 Measurement: Students will measure the displacement of the silly putty in order to find 

the volume.  

 Prediction: Students are asked to predict what silly putty will be classified as with their 

previous knowledge on the different states of matter.  

 Defining Operationally: Learners are asked to use their previous knowledge on solids, 

liquids, and gases to describe what state of matter silly putty would be considered to be.  

 Experimenting: Children are experimenting with the silly putty to see what qualities will 

remain the same and which ones will change.  

 

Exploration activity:  

 Students will begin to explore their silly putty.  

o During this process, students are required to compare their findings with their 

fellow lab-lover.  

 Learners can try to put their silly putty into different containers and see 

what characteristics remain the same and which ones change.   

 Change of shape? 

 Learners may explore the volume of the silly putty.  

 Placing water into a graduated cylinder or other measurement 

device, and measuring the displacement of water after the silly 

putty has been added.  

o Make sure students are journaling throughout their experience.  

 What are they observing…why do they think so? 

 

 

 



 

  

______________________________________________________________________________ 

Day 2: Silly Science Continued  

 

Phase 3:  Explanation 

 

Key questions and desired answers:  

 When I measured the volume of the silly putty, I realized that… 

o Responses will vary depending on the size of the silly putty…but there should be 

displacement of the water regardless.  

 When I placed the silly putty into any container, it… 

o Changed into the shape of the container (when molded to do so).  

 Numerous characteristics of silly putty should have been discovered. Some of the 

attributes I discovered were… 

 Out of the three different common states of matter, I think that silly putty is considered to 

be ________________because…(make sure to provide details) 

 

 I will ensure that the students are experimenting with the silly putty and that they are 

heading into the right direction of experimenting with its volume and shape. As the 

students are working with their fellow lab-lover, I will walk around the classroom and 

interject my thoughts based upon their findings. I will ask them to discuss with me what 

they have found thus far, and what state they think silly putty is considered.  

 The concept statement that is meant to be constructed is that silly putty is a liquid because 

it forms into the shape of its container and has a definite volume.  

 

 

Phase 4: Expansion of the concept  
 

Process skills:  

 Communication: Students will be asked to converse with their lab-lover about their 

internet findings.  

 Inference: Students will draw a conclusion through their own experiment and through 

research as to what state of matter silly putty is.  

 

Activity:  

 The students will go onto the internet and explore why silly putty acts the way it does 

o There are different characteristics that make silly putty hard to decipher between a 

liquid and a solid.  

 What arguments do people have to make it either a solid/liquid? 

 Do your arguments from your lab journal explain either of these points of 

view further? 

 

Science in personal and social perspectives: 

 Why is it important for scientists to understand the different characteristics of a liquid? 

 How do you think scientists use liquids within their experiments?  

 

 



 

  

Science and technology:  

 Students will be going onto the internet to do a further discovery of silly putty.  

 

Science as inquiry: 

 Do you think that the silly putty would act in the same manner if the amounts of 

ingredients were changed? 

o How do you think it would act differently? 

 

History and nature of science: 

 Why do you think silly putty was invented?  

 Do you think it was invented accidentally, or do you think the person whom invented had 

the idea and plan in his/her head? 

 

Phase 5: Evaluation of the Concept  
 

Hands-On Assessment: Students will demonstrate they know the characteristics of a liquid and 

solid through using the physical attributes of the silly putty to decipher what state of matter it is. 

 

Reflective Assessment: Students will be required to write in their observations of their silly 

putty in their lab journals. They will be asked several questions about what state of matter silly 

putty is and they will be asked to explain why they believe this to be true.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

  

Name: Sarah Grollman     Lesson title: Balloon Blow Up 

Grade level: 4       Lesson topic: Gases (continued) 

 

 

The main concept to be constructed during the lesson:  

 Students will explore the different characteristics of gases, such as; gases take the shape 

of their container and do not have a definite volume.  

 Students will understand that although you cannot see all gases, they do exist.  

 Students will explore the idea of mixing different substances to create a chemical 

reaction.   

 

Additional concepts that are important to Expansion: 

 Students must be familiar with the different characteristics of gases.  

 Students must understand that gas can be created through mixing different substances 

together.  

 

Materials needed:  

 .9 oz clean, empty, plastic bottle (per group)  

 1 balloon (per group)  

 3 tsp baking soda (per group) 

 4 tbsp vinegar (per group) 

 Measuring spoons (per group)  

 Paper towels (for cleanup) 

 Stop watch (per group) 

 Measuring tape (per group)  

Safety precautions and/or Special procedures:  

 Goggles: Students should wear them while mixing all ingredients together and during the 

experiment. 

 Be careful when placing the balloon on top of the soda bottle, so as not to dump the 

baking soda out.  

 If the experiment is done incorrectly the balloon can explode, it is necessary to stand as 

far away from the experiment as possible.  

 Make sure never to point the bottle with the balloon on top of it towards anyone.  

______________________________________________________________________________ 

Materials needed for day 3: 

 2 Liter bottle of diet Pepsi (can be regular, however, diet cuts down on cleaning—it is 

less sticky).  

 Adequate outdoor space (limits cleanup)  

 A box or roll of Mint Mentos.  



 

  

Safety precautions and/or Special procedures for day 3 

 Goggles: Wear when the mentos are being placed into the Pepsi and while the soda 

continues to spurt out of the top of the bottle.  

 Aprons (rain jackets): Mainly for the person actually dropping the mentos into the soda, 

in case they do not have enough time to back away.  

 Make sure students are a good distance away from the soda, so they do not get their 

clothes covered in it.  

 Make sure never to point the bottle of soda towards anyone. 

______________________________________________________________________________ 

Day 1: Balloon Blow Up 

 

Phase 1: Engagement 

In this phase, students will be asked to brainstorm with their fellow lab-lover to come up with 

answers to the following questions. Students will also watch a video to get a mental image as to 

what different gases look like.  

 

 From our previous lesson, what is a gas? 

o Can we name some different types of gases? 

 What do you think will happen if we mix two different substances together (vinegar and 

baking soda)? 

 What normally fills a balloon? 

 What do we breathe out?  

 

Phase 2: Exploration  

  

Process skills: 

 Observation: Students will observe what happens when the two substances mix (vinegar 

and baking soda). 

 Communication: Students are asked to communicate with their fellow lab-lovers, and 

then relay back to me what they have been discovering.  

 Measurement: Learners will be required to measure out specific amounts of both vinegar 

and baking soda.  

 Prediction: Lab-lovers are asked to predict what they think is going to happen when the 

two substances combine.  

 Experimenting: Students are experimenting with baking soda and vinegar to conclude 

that when mixed together, the two create a gas that can inflate a balloon.  

 

Exploration activity:  

 

 



 

  

 Using the .9 oz bottle, carefully place 2 tablespoons of vinegar into the bottle. 

 Take the balloon and spread open the mouth of the balloon (it is easiest if you use your 

first two fingers on each hand to spread apart each side.  

 Allow a fellow lab-lover to place 1 teaspoon of baking soda into the balloon (dry off the 

measuring spoon). 

 Carefully, without spilling any of the baking soda, stretch the mouth of the balloon over 

top of the bottles opening.  

 Completely turn the balloon upside down, so that the baking soda that was inside the 

balloon falls into the bottle with the vinegar.  

 Experiments will repeat the steps except with 2 teaspoons of baking soda. 

 They will be required to compare the two trials with one another and will be asked to 

create a chart using Excel. 

 Students should journal about their experience… 

o What do they see happening inside the bottle? 

o What is now happening inside the balloon? 

 How is this happening?  

o What did we create? 

o Can you draw a diagram of the bottle and the balloon and what happened within 

them? 

______________________________________________________________________________ 

Day 2: Balloon Blow Up Continued  

 

Phase 3:  Explanation 

For this part of the lesson, students will be broken up into groups of four (Their fellow lab-lover 

and another group of lab-lovers).  

 

Key questions and desired answers:  

 When the vinegar and baking soda mixed, I saw that… 

o Responses will vary, but they should mention that the baking soda/vinegar 

mixture began to fizz. 

 What happened to the balloon? 

o Why did the balloon inflate? 

 Vinegar and baking soda, when mixed together create carbon dioxide. The 

carbon dioxide inflates the balloon. 

 What evidence do you have to support that the balloon inflated? 

 We see that the balloon inflated because of the carbon dioxide that 

was created.   

 Even though we cannot see gas, how do we know it exists? 

o We saw the balloon fill up with carbon dioxide.  

 Gases have a definite volume because…? 

o They take the volume of their container. We also know that gases can escape an 

open container.  

 

 As the students are experimenting with the baking soda and vinegar, I will be walking 

around the room to ensure that the students are following all the safety procedures. I will 



 

  

ask the students to predict what is going to happen and then ask them to explain why they 

think the experiment happened the way it did.   

 The concept statement that is meant to be constructed is that gases do exist, even though 

we cannot see them. Gases produce different effects to help us know that they exist: when 

the vinegar and baking soda mixed, we saw a chemical reaction and the mixture began to 

fizz—producing carbon dioxide and the carbon dioxide inflated the balloon.   

 

Phase 4: Expansion of the concept  
 

Process skills:  

 Observation: Students are asked to go home and experiment with different materials and 

observe if the materials create similar reactions.  

 Communication: Students are asked to discuss their findings and their responses with 

another lab-lover. 

 Measurement: Students are asked if they think that the amount of substances used creates 

a difference. 

 Prediction: Learners are asked to predict what they think will happen when they use 

different types of vinegars.  

 Controlling Variables: Children are asked to control only one variable at a time, the 

amount of baking soda or the amount of vinegar.   

 Experimenting: Students will be experimenting at their house to understand further the 

concept of mixing different substances to create a similar outcome.  

 

Activity:  

 I challenge you to go home and find different materials that you believe will create a 

similar reaction. (Make sure to have a parental supervisor and that you are always careful 

when experimenting. Look online for other safe things to drop into vinegar). 

 What other liquid substances can be used to create the same reaction? (Once again, make 

sure to have a parents or guardian help you to experiment with different materials.  

 

Please write in your lab journals and discuss with a different lab-lover than your own.  

 

Science in personal and social perspectives:  

 Why is it important for scientists to understand the power of gases? 

 What are some gases that we use in our daily lives? 

 

Science and technology:  

 Do you think that certain technological advancements will/do allow us to see the gas in 

our universe?  

 

Science as inquiry: 

Discuss with another lab-lover that is sitting in your group the following questions. 

 Do you think that the amount of the substances we used in our experiment matter? 

o Change only one variable at a time. Does it make a difference? 

 Do you think it matters what type of vinegar you use? 

o Malt, Red Wine, and Rice 



 

  

 Do you think that the same effect will occur no matter what type of 

vinegar is used? 

 Predict what each type of vinegar will do to the experiment.  

 

History and nature of science: 

 How do you think the discovery of gases has helped scientists in the past? 

 Do you think that our world would be the same today if we had not found out particular 

characteristics about gas? 

 

Phase 5: Evaluation of the Concept  
 

 Pictorial: Students will be provided with several different pictures and will need to describe 

what picture will fulfill the requirements of the experiment.  

 

Reflective Assessment: Students will be required to write in their lab journals their observations 

of the experiment. They will be asked several questions about the gas such as what happens 

when the substances are mixed and why it happens.  

______________________________________________________________________________ 

Day 3: Balloon Blow Up Continued 

 

Process Skills: 

 Observation: Students will observe as the geyser spews Pepsi. 

 Communication: The learners will be asked to discuss with their fellow lab-lovers why 

they think the experiment works.  

 Inference: Students will be asked if the experiment will work with any type of soda.  

 

Phase 2: Exploration 

 Make sure the students are standing far enough back from the experiment.  

 Make sure that the bottle of soda is either level on the ground, or on top of a flat surface. 

 Drop the mentos into the soda at the same time (it may be easier if a roll of paper that is 

just big enough to hold the loose mentos is created).  

 Make sure the person that drops the mentos into the Pepsi know that they quickly need to 

remove themselves from the area of the Pepsi.  

 Students should journal about their experience… 

o What did you observe while outside? 

o What kind of reaction did you observe? 

 How do you know? 

Phase 3:  Explanation 

For this part of the lesson, students will be broken up into groups of four (Their fellow lab-lover 

and another group of lab-lovers). 

 

 

  

 



 

  

Key questions and desired answers:  

 Why do you think the Mentos and the Pepsi reacted the way they did? 

o The mentos have many pores on the coating. The coating allows a bunch of 

bubbles to form on each pore.  

o When the pores are all covered it creates a lot of fizz in the container of Pepsi.  

o When all the gas bubbles pop, it creates a geyser of Pepsi—the air bursts out of 

the top of the Pepsi bottle.  

 

 The students will be asked to observe the experiment from a distance. Once we go back 

into the classroom, the students will be asked to discuss with their lab-lovers why they 

think the Pepsi and the Mentos reacted the way they did. As the students are discussing, 

the teacher will be walking around the room guiding the student’s discussions into the 

correct direction.  

 The concept statement that is meant to be constructed is that gases do exist, even though 

we cannot see them at all times. Gases can be created by combining different substances.  

 

Phase 4: Expansion of the concept  
 

Process skills:  

 Observation: Students are asked to go home and experiment with different materials and 

observe if the materials create similar reactions.  

 Communication: Students are asked to discuss their findings and their responses with 

another lab-lover. 

 Measurement: Students are asked if they think that the amount of substances used creates 

a difference. 

 Prediction: Learners are asked to predict if the amount of soda, the type of soda, or the 

amount of Mentos will make a difference in the outcome of the experiment.  

 Controlling Variables: Children are asked to control only one variable at a time, the 

amount of soda, the amount of Mentos, or the type of soda.   

 Experimenting: Students will be experimenting at their house to understand further the 

concept of mixing different substances to create similar outcomes.  

 Graphing: Learners will be asked to chart their answers and show the relationship 

between variables.  

 Interpreting Data: Students will be asked how the different variables affect the 

experiment based off their charting.  

 

Activity: 

 I challenge you to go home and experiment with different amounts of soda and different 

candies to see if a similar effect is created (make sure, only one variable is changed at a 

time). Please make sure that a parent or guardian is nearby to assist. Please chart or graph 

your answers of how the variables affected the outcome of the experiment.   

 

Please write in your lab journals and discuss with a different lab-lover than your own the answers 

to the following questions.  

 

 



 

  

Science as inquiry: 

Discuss with another lab-lover that is sitting in your group the answers to the following 

questions. 

 Do you think it matters how many mentos you use? 

o Will the smaller amount of mentos create a small geyser? 

 Does it matter what type of soda you use? 

 Does it matter what type of candies you use? 

 If you use a smaller amount of soda, what happens to the effect of the geyser? 

 

History and nature of science: 

 How do you think someone discovered that this reaction occurs? 

 Do you think that the person was learning through play, or do you believe that the person 

had a distinct idea in their mind what was going to happen? 

 

Phase 5: Evaluation of the Concept  
 

Reflective Assessment: Students will be required to write in their lab journals their observations 

of the experiment. They will be asked several questions about the gas such as what happens 

when the substances are mixed and why it happens.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

  

Name: Sarah Grollman     Lesson title: What’s the Matter 

Grade level: 4      Lesson topic: Matter: An Introduction 

 

 

The main concept to be constructed during the lesson:  

 Students will explore the different characteristics of the three states of matter: solids, 

liquids, and gases.  

 Students will find out that there are 3 common states of matter. 

 

Additional concepts that are important to Expansion: 

 Students will need to understand the different characteristics of each state of matter.  

 Students will need to use their knowledge to help them classify different objects in their 

appropriate states of matter.  

 

Materials needed:  

 Variety of solid objects 

o Pennies 

o Pencils 

o Bouncy balls 

 Variety of liquids 

o Water 

o Kool-aid 

o Orange juice  

 Gases 

o Balloon filled with air, 

o Air that we breathe (an example)  

 Variety of containers  

o Empty butter container 

o Beaker 

o Bowl,  

o Square containers 

Safety precautions and/or Special procedures:  

 Goggles: Some materials may splash while experimenting. 

  Apron: To protect against materials getting onto clothing.  

 

Phase 1: Engagement 

 

In this phase, students will be asked to create a KWHL chart to show me what they already know 

abuot the concept of matter, what they want to know about the topic, how they can find out more 

about the topic and at the end of the unit they will fill in what they learned about matter. Students 

will also be asked to brainstorm with their fellow lab-lover to come up with answers to the 

following questions.  

 What is matter? 



 

  

 How many different forms of matter do you think there are?  

 What do you think the different states of matter have in common? 

 Think of things around you... what do you see that you think consists of different matter?  

  

Phase 2: Exploration  

  

Process skills: 

 Observation: Students will observe the different states of matter.  

 Classification: Learners will be asked to group their different objects based on their 

different characteristics.  

 Communication: Students are asked to communicate with their fellow lab-lovers and then 

are asked to relay back to me what they are discovering.  

 Predictions: Children are asked to think and predict about what they think the three states 

of matter are.  

 Experimenting: Students are experimenting with the different materials so that they can 

discover the different states of matter. 

 

Exploration activity:  

Students will work together with their group of four lab-lovers.  

Create a chart based on classifications. 

 Students will be asked to create a chart based on their classifications using Excel.  

 Students will be asked to explore the different materials that have been provided for them 

within their groups (water, honey, pencils, and pennies).  

 During their exploration, they will be asked to record and discuss any observations they 

are making about the different materials that have been provided.  

 

Phase 3:  Explanation 
The poem will be introduced towards the end of this phase to continue to keep the students 

engaged throughout the lesson. 

It will also help them to make sure their classifications of the different forms of matter are 

accurate.  

 

For this part of the lesson, students will be broken up into groups of four. (Their fellow lab-lover 

and another group of lab-lovers). Please answer the following questions in your lab journal.  

 

Key questions and desired answers: 

 Through my observation, I learned that there are _________ common forms of matter.  

o Three  

o We can prove this because… 

 Through my observation, I concluded that the similarities and differences between the 

states of matter are… 

o Solid does not change shape, but gases and liquid do. The volume of a liquid and 

a solid remain constant, while the volume of the gas changes based on its 

container.  

 



 

  

 As the students are experimenting with the different forms of matter, I will walk around 

and guide their learning. I will continually ask the groups questions and steer them into 

understanding the different characteristics of matter.   

 The concept statement that is meant to be constructed is that there are three different 

common states of matter. These states of matter have differences and similarities that set 

them apart from one another. 

 

Phase 4: Expansion of the concept  
 

Process skills:  

 Observation: Students are asked to go home and experiment with different materials and 

observe if the materials possess similar qualities.  

 Communication: Students are asked to discuss their findings and their responses with 

another lab-lover. 

 Experimenting: Students are asked to experiment and observe the qualities of the 

different states of matter without using every sense.  

 

Activity:  

 I will challenge you to go home and find different materials that you believe fall under 

the different states of matter. 

 

Please write in your lab journals and discuss with a different lab-lover than your own.  

 

Science in personal and social perspectives:  

 Why is it important for scientists to understand the different forms of matter? 

 What type of matter is always around us? 

 

Science and technology:  

 Do you think that the discovery of the different forms of matter has helped scientists in 

further experiments with technology? 

o How? 

o Why? 

 

Science as inquiry: 

Discuss with another lab-lover that is sitting in your group the following questions. 

 Without using one of your senses, do you think you would be able to classify the states of 

matter similarly, to when you are able to use all of your senses? 

o Try it and write down any observations into your lab journal.  

 

History and nature of science: 

 For how long do you think matter has been understood? 

 Do you think that one scientist, or multiple scientists help lead to the discovery of matter? 

 

 

 

 



 

  

Phase 5: Evaluation of the Concept 

 

Pictorial Assessment: Students will be given a variety of pictures and then will be asked to 

decide whether each picture is a solid, liquid, or gas.  

 

Reflective Assessment: Students will be able to describe the three different states of matter and 

what attributes each state of matter possesses. Learners will also create their own poem, story, or 

other form of literature to demonstrate their knowledge and understanding on the three different 

common states of matter and their characteristics.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

  

Name: Sarah Grollman    Lesson title: Exploration of the Invisible 

Grade level: 4      Lesson topic: Gases 

 

 

The main concept to be constructed during the lesson:  

 Students will explore the different characteristics of gases such as, gas does not have a 

definite volume and gases take the shape of their container.  

 Students will understand that although you cannot see all gases, they do exist.  

 

Additional concepts that are important to Expansion: 

 Students must be familiar with different characteristics of gases.  

 Students must understand that gas can be created through mixing different substances 

together.  

 

Materials needed:  

 Can of scented spray 

 Balloons 

 Goggles 

 

Safety precautions and/or Special procedures:  

 

 Careful with the can of scented spray—make sure as to not inhale or point into the 

direction of anyone’s faces.  

 Careful while waving arms in front of people—make sure students stay a good distance 

away from one another, so as not to hit anyone.  

 

Phase 1: Engagement 

In this phase, students will be asked to brainstorm with their fellow lab-lover to come up with 

answers.  

Students should be recording their answers in their lab journals.  

 

 What do you think a gas is? 

 Can you see a gas? 

 What are some examples of different gases that you have experienced? 

 

Phase 2: Exploration  

  

Process skills: 

 Observation: Children will be able to observe the different characteristics of gases.  

 Communication: Learners will need to communicate with their fellow lab-lovers and the 

teacher about the properties they discover.  

 

Exploration activity:  

Students should journal about their observations.  

 Ask the students to wave their hands in front of their faces.  



 

  

o What do you feel? 

o Can you see the air that you are moving around in front of your face? 

o Because you cannot see the air…does that mean that it is not there? 

 Spray the room fragrance. 

o What happens after you spray the deodorizer?  

 You cannot really see the spray…but you know that it is there.  

o How can you tell that the spray is in the air? 

 You can smell it.  

 Take the balloon and ask the students to each inflate the balloon.  

o What do you notice about the balloon? 

o What is inside of it? 

 How do you know? 

Phase 3:  Explanation 

For this part of the lesson, students will be broken up into groups of two.   

 

Key questions and desired answers:  

 What are some characteristics you observed while experimenting with the room 

deodorizer and waving your arms? 

o We cannot see air (the gas), but we can feel it.  

 How do we know that gases exist? 

o We can smell the scents in the air and we can feel it as the wind blows 

 Using the balloon, what do you think is another characteristic of gases? 

o Gases take the shape of the container that contains them.  

 

 I will continually be asking the students different questions that will direct the students 

into the correct concepts about the gases that they are using in their experiment. The 

students will be working within their lab-lovers groups so that they are able to bounce 

different ideas off one another.  

 The concept statement that is meant to be constructed is that despite the fact that we 

cannot see them, gases do exist. Gases have different effects that we can see and 

therefore allow us to know that they do exist.  

 

Phase 4: Expansion of the concept  
 

Process skills:  

 Communication: Students are asked to discuss their findings and their responses with 

another lab-lover. 

 

Activity:  

 I challenge you to go home and find out what different gases are beneficial or hazardous 

to our environment.  

o What kinds of gases are beneficial?  

 Why are these gases beneficial while others are not?  

o What different kinds of gases are hazardous to our environment and to our health? 

 What makes these gases different from those that are beneficial? 



 

  

o Are there any gases that are both harmful and beneficial to our environment or our 

health? 

 

Please write in your lab journals and discuss with a different lab-lover than your own for the 

following questions.   

 

Science in personal and social perspectives:  

 Why is it important to understand the correlation between the production of different 

gases and our environment? 

 

Science and technology:  

 Do you think that certain technology will be able to help eliminate certain gases within 

our environment that are hazardous to our health and the environment?  

 

Science as inquiry: 

 Do you think that all gases react the same way with other substances? 

 

History and nature of science: 

 Do you think that gas has been helping scientists for as long as scientists have been 

experimenting? 

 

Phase 5: Evaluation of the Concept  
 

Hands-On Assessment: Students will demonstrate their ongoing understanding of a gas by 

using the various experiments to express their comprehension of gases.  

 

Reflective Assessment: Within their lab journals, students will record observations and will be 

asked several questions regarding different theories and ideas about gases.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

  

Name: Sarah Grollman      Lesson title: That is Solid!  

Grade level: 4        Lesson topic: Solids 

 

 

The main concept to be constructed during the lesson:  

 Students will explore the different characteristics of solids: such as, solids have a definite 

volume and a definite shape.  

 

Additional concepts that are important to Expansion: 

 Students must be familiar with different characteristics of solids.  

 

Materials needed:  

 Blocks of wood 

 Pencils 

 Rocks 

 Tennis Balls 

 Seashells 

 Coins 

 Containers with different volume markings 

Safety precautions and/or Special procedures:  

 Make sure that the students know the appropriate handling of the materials and know not 

to throw things at one another, or behave immaturely.  

Phase 1: Engagement 

In this phase, students will be asked to talk with their fellow lab-lover to come up with answers 

to the following questions.  

 

 What do you think a solid is? 

 What type of characteristics do solids have? 

 

Phase 2: Exploration  

  

Process skills: 

 Observation: Learners will be able to observe the attributes of solids through using their 

senses to experiment with the different examples. 

 Communication: Students will be asked to communicate their thoughts about solids with 

their lab-lovers and then come back into a group discussion.  

 Measurement: Learners will be required to measure the \displacement of water as they 

measure the volume of an object. 

 

Exploration activity:  

Students will work in their lab-loving pairs in order to explore their materials.  



 

  

 Students will be able to experiment with the different solids that are brought into the 

classroom, such as, blocks of wood, pencils, rocks, tennis balls, seashells, and coins.  

 They will use the different containers to experiment with the concept of volume 

 

Phase 3:  Explanation 

Students will need to respond to the following questions in their lab journals.  

 

Key questions and desired answers:  

 Through exploring with the different solids, I realized that… 

o Solids have various characteristics: they have a definite volume and a definite 

shape.  

 When experimenting with volume, I realized that….because… 

o I realized that every solid had a definite volume because the volume never 

changed.  

 Solids are different from gases and liquids because… 

o Solids have a definite shape and volume. Liquid has a definite volume but not 

shape, and gases do not have either definite shape or a definite volume.   

o I can prove this by… 

 Exploring the different characteristics of all the three states of matter.  

 

 As the students are experimenting with the different solids, I will be walking around and 

will be talking to different groups. I will ask them what kinds of ideas they are forming 

about solids, and if they are what they expected. I will also ask them questions to guide 

them into the correct direction if they are not on point with their discussions.  

 The concept statement that is meant to be constructed is that solids have different 

characteristics. They are different from gases and liquids, even though they share similar 

attributes.  

 

Phase 4: Expansion of the concept  
 

Process skills:  

 Classification: Students are asked to go home and find an assortment of solids. They are 

asked to be able to explain why those objects may be classified as a solid.  

 Communication: Students are asked to come back to class with examples of solids and 

explain why they believe their objects are solids.  

 

Activity: 

 I challenge you to go home and bring back to school an assortment of solids. Try to find 

different solids than those that most people would normally think of. Be ready to explain 

to the class why you believe your solids fit the description of a solid.  

 

Please write in your lab journals and discuss your answers with a different lab-lover than your 

own.  

  

 



 

  

Science in personal and social perspectives:  

 Why is it necessary for scientists to be able to classify items such as solids, liquids, or 

gases? 

 Do you think that different matter can be turned into a solid, if it is not originally?  

Science and technology:  

 Do you think that certain technological advancements will/do allow us to transform 

different solids into either liquids or gases? 

o What are some examples? 

 

History and nature of science: 

 How long do you think it has been since scientists began classifying objects as solids?  

 Has the discovery of solids helped scientists in any way? If so, how?   

 

Phase 5: Evaluation of the Concept  
 

Hands-On Assessment: Children will demonstrate that they know the characteristics of a solid 

after discovering a solid’s attributes through exploring the different objects with their senese.  

Students will be given an assortment of different objects that they will need to classify as a solid, 

liquid, or a gas.  

 

Reflective Assessment: Students will be required to write in their lab journals their observations 

through their learning experience. They will be asked several questions about the solids 

throughout the lesson.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

  

Name: Sarah Grollman      Lesson title: Liquidity Split 

Grade level: 4        Lesson topic: Liquids 

 

 

The main concept to be constructed during the lesson:  

 Students will explore the different characteristics of liquids, such as liquids take the shape 

of their container and have a constant volume.  

 Students will understand there are differences amongst liquids. 

 

Additional concepts that are important to Expansion: 

 Students must be familiar with different characteristics of liquids.  

 

Materials needed:  

 Honey 

 Water 

 Kool-aid 

 Apple Juice 

 Spare paper or plastic cups (about 2 extra paper cups per student) 

 Sharpie 

 Masking tape 

 Paper towels (for cleanup) 

 Access to a freezer (for freezing point) 

Safety precautions and/or Special procedures:  

 Apron: To prevent students from getting kool-aid or honey onto their clothing. 

 

Phase 1: Engagement 

In this phase, students will be asked to brainstorm with their fellow lab-lover to come up with 

unanimous answers.  

 

 What is a liquid? 

 What type of characteristics do liquids have? 

 What type of liquids do you know of? 

 

Phase 2: Exploration  

  

Process skills: 

 Observation: Learners will observe the differences between various liquids. 

 Communication: Students are asked to communicate with their fellow lab-lovers, and 

then relay back to me what they have been discovering.  

 Experimenting: Students are experimenting with various liquids and their characteristics. 

 

 



 

  

Exploration activity:  

Students will spend the first half of their exploration gathering information about the liquids 

through observation and play.  

 After the first half of the lesson, students will be asked to experiment with the honey, and 

compare it to the other forms of liquids such as the honey, water, and kool-aid.  

o How do the different liquids poor? 

 At the end of the lesson, students will write their team name on a piece of duct tape and 

place it on the bottom of a cup. 

o They will put water into the cup and place it into the freezer. 

 These will both be checked during a future lesson.  

Phase 3:  Explanation 

For this part of the lesson, students will be broken up into groups of four (Their fellow lab-lover 

and another group of lab-lovers).  

 

Key questions and desired answers:  

 When we poured the honey and the water, we noticed that…. 

o The honey poured a lot slower. 

 Why does water pour faster than honey? 

o There is a difference in texture. 

 This is called viscosity. The higher the viscosity, the slower the liquid.  

 What do you think will happen to the water as it is in the freezer? 

o It will freeze.  

 Why do you think your prediction will occur?  

 

 As the students are experimenting with the liquids, I will ask them lesson-guiding 

questions to ensure that the students are on the right track. The students will be in groups 

and will be able to bounce ideas off one another throughout the exploring process. 

 

  The concept statement that is meant to be constructed is that all though there are many 

different examples of liquids, they are not all the same. The students will be able to grasp 

a better understanding on the different attributes of liquids through their exploring.  

 

Phase 4: Expansion of the concept  
 

Process skills:  

 Observation: Students are asked to go home and experiment with different liquids and 

how fast they freeze or pour.  

 Communication: Students are asked to discuss their findings and their responses with 

another lab-lover. 

 Measurement: Student will need to measure their amounts of liquid to freeze.  

 Experimenting: Students will be experimenting at their house to understand further the 

concept of mixing different liquids to find out what outcomes occur. The will also be 

experimenting with different liquids to see which one freezes the fastest.  

 



 

  

Activity: 

 I will challenge you to go home and explore different liquids. What types of things do 

you notice about the different liquids? Do they all pour the same? Place small samples 

into the freezer of each liquid and check on them every few minutes and try to figure out 

which liquid freezes the fastest, and why (make sure all samples are the same size). Try 

mixing different liquids together, do they all mix completely? 

 

Please write in your lab journals and discuss with a different lab-lover than your own the answers 

to the following questions. Careful, they are in depth questions and will need you to take your 

time.   

 

Science in personal and social perspectives:  

 How does knowing the different viscosity levels of liquids help people in their everyday 

lives? 

 What are some liquids that we use in our daily lives? 

 

Science and technology:  

 Do you think that different technological advancements allowed us to freeze liquids 

quicker? Look online to see if you can find any examples.  

 

Science as inquiry: 

 Do you think that all liquids would be able to mix together? 

o What about oil and water…what happens if you mix the two together?  

 Do you think that all liquids freeze at the same temperature? 

 

History and nature of science: 

 How did liquid first start helping individuals with their everyday lives? 

 Do you think there has always been the same amount of liquid in our universe?  

 

Phase 5: Evaluation of the Concept  
 

Reflective Assessment: Students will be required to write in their lab journals their observations 

of their exploration. They will be asked several questions in the expand to further their grasp on 

the concepts. 

 

 

 

 

 

 

 

 

 

 

 

 



 

  

Name: Sarah Grollman    Lesson title: Water Wonders 

Grade level: 4      Lesson topic: Solids, liquids, and gases 

 

 

The main concept to be constructed during the lesson:  

 Students will understand that different substances can be seen in the three common states 

of matter.  

 

Additional concepts that are important to Expansion: 

 Students must be familiar with the different characteristics of gases, liquids, and solids.  

 

Materials needed:  

 Cups of frozen water (from a previous lesson).  

 Ice cubes (one per student) 

 Water 

 Paper towels (for cleanup) 

Safety precautions and/or Special procedures:  

 Careful of liquid dripping onto the floor…could cause for a slippery walk.  

 

Phase 1: Engagement 

In this phase, students will complete their KWHL chart from the first day of instruction. They 

will need to write down what they have learned about the concept of matter. Students will also be 

asked to brainstorm with their fellow lab-lover to come up with answers to the following 

questions. Students should record their observations.  

 

 Do you think that it is possible for any substance to be considered more than one different 

state of matter? 

 What do you think happened to the water that we put into cups from a few days ago? 

 What have we learned about liquids, solids, and gases? 

o Create a chart on the board.  

 

Phase 2: Exploration  

  

Process skills: 

 Observation: Students will be able to observe what happens after water is put into the 

freezer and then what happens when ice melts.  

 Communication: Students are asked to communicate with their fellow lab-lovers, and 

then relay back to me what they have been discovering.  

 Prediction: Lab-lovers are asked to predict what they think is going to happen after the 

ice melts.  

 

 

 



 

  

Exploration activity:  

 Students will be asked to observe what happened to their team’s cup of water. 

 Learners will be asked to place their given ice cube onto the desk. 

o What does the ice cube do? 

Phase 3:  Explanation 

For this part of the lesson, students will be broken up into groups of two (their lab-lovers and 

themselves). 

 

Key questions and desired answers:  

 As we placed the ice cube onto our desks, we realized that… 

o It gradually became smaller, leaving a puddle of what on our desk.  

 We noticed that the longer the ice cube sat…. 

o The smaller it got 

 We think that one of the factors to change a substance from one state of matter to another 

is… 

o Temperature 

 Through the lesson, we learned that… 

o A substance can be considered all three states of matter. One way to alter a 

substance in a state of matter is to raise, or lower the temperature.  

 

 As the students are observing their cups of ice (water) and their ice cubes on their desks, 

the teacher will be around asking questions that guide the student’s thinking into the 

desired direction. They will be working in groups and will be able to bounce ideas off 

one another.    

 The concept statement that is meant to be constructed is that certain substances can be 

considered a solid, liquid, and a gas. Temperature is one thing that is able to alter 

difference substances into different states of matter.   

 

Phase 4: Expansion of the concept  
 

Process skills:  

 Observation: Students are asked to go home and experiment with different materials and 

observe if the substances are able to be found in the three states of matter.  

 Classification: Students will need to use their classifying skills in order to demonstrate 

they know that their substance can be considered all common states of matter.  

 Communication: Students are asked to discuss their findings and their responses with 

another lab-lover. 

 Experimenting: Students will be experimenting at their house to understand further the 

concept of different substances being found in all forms of matter.   

 

Activity:  

 I challenge you to go home and experiment with different substances to find substances 

that would be able to considered a solid, liquid, and gas.  

 



 

  

Please write in your lab journals and discuss with a different lab-lover than your own, the 

answers to the following questions.  

 

Science in personal and social perspectives:  

 Why is it important for scientists to understand that certain substances can be all three 

common states of matter?   

 

Science and technology:  

 Do you think that certain technological advancements will/do allow us to alter states of 

matter that never have been altered?  

 

History and nature of science:  

 How long ago do you think scientists realized that certain substances could be found in 

all three states of matter?  

 

Phase 5: Evaluation of the Concept  
 

Pictorial Assessment: Students will be given numerous pictures of different states of matter and 

be asked to describe what state each picture represents.  

 

Reflective Assessment: Students will be required to write in their lab journals their observations 

of the experiment. They will be asked several questions about the states of matter. Students will 

be asked to create a diagram using their knowledge about solids, liquids, and gases. The diagram 

must easily demonstrate differ attributes of each state of matter. 

 


