
LESSON 8: Does heating liquid water produce a new substance in the gas bubbles that
appear?

PREVIOUS LESSON We developed our model for making new particles from old particles using manipulatives. We read about what Dalton and other scientists did to test this
idea. We carried out two of their investigations. We argued that in both cases, we could figure out if there are new particles in the gases that form by testing
the properties of the gases.

THIS LESSON 
 

INVESTIGATION 
 

2 days 
 

We carry out an investigation to test the flammability of the gas produced by heating water. We collect
data on the mass and volume of different samples of the water we started with and two other clear liquids
and compare the mass and volume of each to the substance we collect from the gas produced by heating
this water. We analyze graphs of the data and determine that the ratio of mass to volume for a substance
is constant and that this is a property (density). We argue that the property data indicates that the gas is
made of the same particles that were in the water we started with.

NEXT LESSON We will carry out an investigation to test the flammability of gases produced from providing energy to water with electricity. We will revise our models to
reflect the particle level changes happening we produces gases from water by heating (boiling) vs. with electricity (electrolysis)

BUILDING TOWARD NGSS 
 

MS-PS1-1, MS-PS1-2, MP-PS1-5 
 

WHAT STUDENTS WILL DO 
 
Use mathematical and computational thinking by graphing mass vs. volume data for different substances and calculating the average ratio of
mass to volume (a unit rate) [scale, proportion, quantity] for the samples measured to determine the density of different clear liquids.

Argue from evidence and critique two arguments on the same topic; strengthen these arguments by using additional empirical evidence
(patterns) and scientific reasoning to support an explanation for whether the substances collected from the gas produced by the heated water
is made of different types of particles or the same type of particles (patterns) as the water that we started with.
 
WHAT STUDENTS WILL FIGURE OUT 
 

Density is calculated as a ratio of mass to volume (a unit rate). It is constant (a property) for any sample of a substance, regardless of
size.



Lesson 8 • Learning Plan Snapshot
Part Duration Summary Slide Materials

1 5 min NAVIGATION
Review some of the tests we wanted to do on the gases we can
capture from the bubbles forming in the heated water and what
question(s) these tests would help us answer.

A computer and projector,

2 15 min CARRYING OUT PROPERTY TESTS ON THE GAS FROM THE
HEATED WATER
Orient to the heated water collection equipment, conduct a
flammability test, and make observations of the liquid that appears at
the exit of the system.

B computer and projector, Heated water lab

3 20 min PROBLEMATIZING, PLANNING, AND CARRYING OUT A NEW
INVESTIGATION
Introduce the problem of identifying the clear liquid, when there are
lots of clear liquid substances. Plan which data are needed to
determine the density of liquids and carry out the investigation.

C-E white board markers, computer and projector, Mass and volume data collection
lab

End of day 1

4 17 min ANALYZING AND INTERPRETING DATA
Plot data collected from the previous investigation and analyze and
interpret patterns in the data plotted using graphs and tables.

H-K calculator, 12 small sticky notes per group of 4 students, 4 ceramic magnets, 3
graphs and tables on poster paper for recording mass vs. volume data collected,
computer and projector,

5 8 min COLLECTING DATA ON THE DENSITY OF THE CLEAR LIQUID M-N index card or scrap paper, 3 graphs and tables on poster paper for recording
mass vs. volume data collected, computer and projector, clear liquid collected
from heated water, 25 mL graduated cylinder, digital scale, 2 small sticky notes,

6 17 min ARGUING FROM EVIDENCE
Evaluate arguments, identify elements (evidence and scientific
principles) to include to strengthen each argument, and write a revised
argument.

O-P Evaluating and improving alternate arguments, Arguing from evidence poster from
lesson 2, computer and projector,

7 3 min NAVIGATION
Make predictions about the gas we could collect from the test we
conducted using a battery to run electricity through water.

Q computer and projector,

End of day 2



Lesson 8 • Materials List
per student per group per class

Heated water lab materials Safety goggles Hot plate
two 250 mL erlenmeyer flask
water
#6 cork with hole in it connected to 2 eyedroppers
connected to 1-2 ft vinyl tubing
wooden matches
digital thermometer

Mass and volume data collection
lab materials

25 mL graduated cylinder
digital scale (shared between
groups of 4)

soapy water bin
rinse water bin
1L container of rubbing alcohol
container of glycerin
container of water

Lesson materials science notebook
calculator
index card or scrap paper
Evaluating and improving
alternate arguments

12 small sticky notes per group
of 4 students
4 ceramic magnets

computer and projector
white board markers
3 graphs and tables on poster paper for recording mass vs.
volume data collected
clear liquid collected from heated water
25 mL graduated cylinder
digital scale
2 small sticky notes
Arguing from evidence poster from lesson 2

Materials preparation (15 minutes)
Review teacher guide, slides, and teacher references or keys (if applicable). 

Make copies of handouts and ensure sufficient copies of student references, readings, and procedures are available. 

Day 2: Prepare 3 poster-sized graphs and 3 data tables that will be used to post mass and volume data. The graphs can be created by placing a tick mark in increments of every 2 cm (or
every 1.5 cm) on the x-axis and y-axis for every 1 ml and every 1 gram.

Partition the room into 3 sections and post a graph and data table for water in one section, a graph and data table for rubbing alcohol in another section (about 8 feet away), and a
graph and data table for glycerine in another section (about 8 feet away from the rubbing alcohol section), so that three lines of students can easily access each of these posters.
Example images of these are shown here:



Day 1: Heated Water Lab
Group size: Whole class
Setup: Connect a 1-2 ft. piece of vinyl tubing and two eye droppers by sticking the pointed end of one eye dropper into one end of the tubing and the non-pointed end of the
second eyedropper into the other end of the tubing. Each eyedropper should be pushed into the tubing at least ¼ inch. Because the glass can break if you push it too hard,
prepare the vinyl tubing prior to doing this by submerging each end in very hot water (130-160 °F), which will make it more pliable to work with. It is recommended to do this
while wearing protective gloves, in the event that the eyedropper breaks. Here is an image of what the final assembly will look like:

Test the procedure for this lab as outlined in the learning plan.
Safety:

Wear safety goggles and use hot mitts when working with heated water and glassware.
Keep lit matches at least 1 inch away from the end of the tubing where hot gas is escaping.
The hot gas escaping from the tubing can scald and burn skin. Be careful to not hold your hand directly in front of it.

Storage:
Save the liquid generated from all classes that conduct this lab in a clear beaker. Collect at least 20 mL of the liquid. You
will measure its mass and volume on day 2.

Day 1: Mass and Volume Data Collection Lab
Group size: 4 students, with sub-groups (pairs) in each group.
Setup: Prepare a soapy water wash bin and rinse water wash bin students can use to quickly wash and rinse out their graduated
cylinders when they are done with them. This will be particularly important to do for cylinders used to measure the glycerin.
Label the containers from which students will get water, glycerin, and rubbing alcohol.
Put out the digital scales and graduated cylinders that students will also need for the lab.

Safety:
Keep rubbing alcohol far away from heat sources. It is flammable.

Storage:
You can recover and reuse the rubbing alcohol and glycerin if you wish (if you are sure they weren’t contaminated or mixed).

Disposal:
The contents can be disposed of down the drain when the lab is complete.



Lesson 8 • Where We Are Going and NOT Going

Where We Are Going

This lesson helps students measure and use density as a property of a liquid. We again emphasize that properties are measured in the same conditions (e.g. room temperature), but do
not dwell on the role atmospheric pressure plays when such measurements are taken (i.e., properties are measured at locations with the same atmospheric pressure, for example, at sea
level).

Students often think that the gas in the bubbles produced by heating water is air, rather than water vapor. One piece of evidence to support that this gas is not air, or at least that it
consists of more water vapor than the air around us, will be the result of a flammability test.

Where We Are NOT Going

We do not introduce the fact that 1 mL is equivalent to 1 cubic centimeter, though you can make this connection if you wish.

We do not distinguish that the gas coming out of the flask from the heated water is likely a mixture of the gas above the water (air) and the water vapor released from the gas in the
water bubbles when they reach the surface.



5 min

15 min

LEARNING PLAN for LESSON 8
1 · NAVIGATION
MATERIALS: science notebook, computer and projector

Start the heated water lab equipment. Make sure the heated water lab is already set up and heating.

Connect to the previous lesson. Project slide A. Explain that you have some water heating to make it produce gas bubbles, as in the
previous lesson. Discuss the questions on the slide.

Suggested prompt Sample student response

What were some of the tests we wanted to do on the gases we
captured from these bubbles?

We wanted to do property tests.

We wanted to test its flammability and its density.

What question(s) would these tests help us answer? They would help us figure what substance was in the gas bubbles.

2 · CARRYING OUT PROPERTY TESTS ON THE GAS FROM THE HEATED WATER
MATERIALS: Heated water lab, science notebook, computer and projector

Prepare students to record observations. Say, Let’s get ready to do some tests on this gas coming from this heated water. Show slide B. Give
students a minute to prepare their notebooks.

Have students get splash goggles and put them on.

Conduct a flammability test and make observations of the liquid collected.

Gather students around the flask of heated water. The water should already be boiling at this point. Remind students that we
discussed testing the flammability of the gas in the bubbles rising from the water.



Point out the bubbles rising to the surface of the water.

Show students the cork and tubing system and point out how similar it is to what was used to test
helium gas.

Using two hot mitts, attach the system to the Erlenmeyer flask.

Strike a match and hold the flame near the gas coming out of the end of the eyedropper at the
end of the vinyl tube (about 1-2 inches from the end). The flame will go out. Have students record
this observation in their notebooks.



20 min

Point out that this might be because the gas is coming of the tube pretty fast, and it simply blew out the flame. However, if that isn’t
the case, then maybe the gas itself isn’t flammable. Ask students to look back at their table of gas properties and identify which
gases are flammable, and thus are ruled out. Students should say that the gas can’t be air, hydrogen, oxygen, methane, or propane.

Capture some of the gas coming out of the tube. Lift the end of the tube with the second
eyedropper and drop it into another Erlenmeyer flask. Do not seal this second flask with a cork.
Point out that you are leaving this partially open because scientists discovered that heated gases
can sometimes build up too much pressure (due to many fast-moving particles). If too much
pressure builds in this closed system, it can lead to the container rupturing or exploding.

Ask students to describe what they notice happening on the walls of the container over the next couple of minutes (students may
have already seen this on the tubing itself). Students should say that they notice clear liquid droplets appearing on the walls. Have
students record this observation in their notebooks.

Ask students what they think this clear liquid might be; they will likely say it is water.

Ask students, The gas is coming out of one flask and moving into another. But clear liquid is appearing as the gas cools down. Do you think the gas
made of the same type of particles as the water we started with or different types of particles?

Students are likely to say it is most likely made of water particles, but accept all responses.

3 · PROBLEMATIZING, PLANNING, AND CARRYING OUT A NEW INVESTIGATION
MATERIALS: Mass and volume data collection lab, science notebook, white board markers, computer and projector

Problematize how the clear liquid might be a new substance. Say, Though the clear liquid looks like water, looks can be deceiving. There are
many types of substances that are clear liquids that aren’t water. Let me show you a few examples.

Show slide C. Say, Water, glycerin, and rubbing alcohol are all different substances, made of different particles. Each cup shown is filled with one
of these different substances. Notice that they are all clear liquids at room temperature.

Suggest that maybe the clear liquid that formed when the gas cooled down was a different clear liquid than the one we started with. Ask
the question on the slide and have students share their ideas.



Suggested prompt Sample student response

How else might we be able to tell these substances apart? We could smell them (odor).

Maybe they feel different?

What were some ways we were able to tell gases apart? Density and flammability

Reintroduce the role of density as a property. Say, we know density is a property and it is something that we can actually measure. Let’s try and
find the densities of some known, clear liquids and compare them to the density of the liquid we captured. We can use that data to make some
claims about whether the clear liquid is a new substance or if it is the same thing that we started with.

Plan an investigation. Show slide D. Read the text on the slide to remind students of the range of the density values they have looked at
so far and the units in which they were reported. Discuss how we might measure a sample of liquid in grams and liters.

Suggested prompt Sample student response

The g stands in these units stands for grams. How could we measure
the number of grams of a liquid sample?

We could weight it.

We could put it on a digital scale.

The L stands for liters. Another unit of measurement that is used is
milliliters. How could we measure the number of liters or milliliters of
a liquid in a sample?

We could measure its volume.

We could use a beaker or graduated cylinder.

Say, We know how to take the mass of the container with the sample in it and subtract the weight of the container before we put the sample in it.
Let’s talk a bit more about how to measure the volume. Getting a very precise measurement of the volume can be a bit tricky, because of the way
liquids behave in containers.

Introduce how to measure liquid levels. Show slide E. Discuss the questions on the slide. Students should notice that the liquid level is
curved. Tell students that this effect is common when measuring liquids in glass containers and the convention is to measure the
volume of the liquid at the lowest point on this curved surface (called the meniscus of the liquid).

Point out that between the 10 mL and 15 mL marks there are 10 markings, or graduations. Ask students to guess the value of each line.
Students should say that each line is an additional 0.5 mL. Mark these on the whiteboard with a marker, to help show that the bottom
of the meniscus is about halfway between 13.0 mL and 13.5 mL. Point out that a reasonable estimate for the bottom of the meniscus
might be 13.2, 13.25, or 13.3 mL.

Pass out copies of Density calculations of clear liquids. Show slide F. Have students record their predictions and add this handout to their
notebook.

Ask students to share their predictions. Expect that some students may argue that the mass should be directly proportional to the
volume, so that doubling the volume will result in double the mass (16.0 g) and halving the volume should result in half the mass (4.0
g). Not all students may agree. Any uncertainty or controversy around these predictions can help further motivate the data collection.

Say, it sounds like we should collect some data to see if our predictions are correct.

Assign teams. Make two subgroups per each group of four students. Have the first subgroup of two students add “rubbing alcohol” to
their data table on Density calculations of clear liquids as the second liquid they will investigate (in addition to water). Have the second
subgroup of two students add “glycerin” to their data table on Density calculations of clear liquids as the second liquid they will investigate



17 min

(in addition to water). Tell students that they will share a single digital scale between each group of four students.

Show slide G. Break the classroom groups of four into three sections. For each test, assign one section of the groups to measure out
around 10-14 mL of liquid, another section of the groups to measure out around 15-19 mL of liquid, and the final section of the groups
to measure around 20-24 mL of liquid.

Carry out the lab. Keep this procedure posted for the remainder of the time students are completed day 1 of the lesson.

End of day 1

4 · ANALYZING AND INTERPRETING DATA
MATERIALS: science notebook, calculator, 12 small sticky notes per group of 4 students, 4 ceramic magnets, 3 graphs and tables on poster paper for recording mass vs. volume data
collected, computer and projector

Plot data collected from the previous investigation. Show slide H. Pass out four sticky notes and ceramic magnets to the groups of
students. Review the instructions on the slide.

Show slide I. Orient students to the places where the posters for
the three different substances are located. Explain that they
should form a line in front of the poster for one of the
substances they tested, place their magnet at the appropriate
coordinates, and then move to the right and post their sticky
notes on the table, allowing the next person to post their
magnets and sticky notes. Ask the students who have data for
glycerin to start with that poster, students who have data for
rubbing alcohol to start with that poster, and the 2nd person of
each sub-group pair, should post data for water. This should take
about three minutes to post all the data.

Here is an example of the water data:

Analyze and interpret patterns in the graphs and tables. Show
slide J. Allow students 3 minutes to record what patterns they
notice in the data on a new page of their science notebooks.

Ask students to share out some of the patterns they noticed.
Start with patterns within the graph and table for one substance
and then shift to having students compare the graphs and tables
of different substances.✱

✱✱ STRATEGIES FOR THIS BUILDING
UNDERSTANDINGS DISCUSSION
 
The goal of this discussion is to make
connections to the work that students are
doing in their 7th grade math classes,
related to two ideas. Students should:

Decide that mass and volume are
in a proportional relationship for
each substance (for example, this
might be demonstrated by testing
for equivalent ratios in a table or
graphing on a coordinate plane
and observing whether the graph
is a straight line through the
origin).
Identify the constant of
proportionality (unit rate) from
tables, graphs, or an expression
(mass divided by volume) and
identify this unit rate as the
density of the substance.



Suggested prompt Sample student response

What patterns do you notice about the shape of each of the graphs? They form nearly straight lines.

How does the slope or steepness of the line in each of the three
graphs compare?

The line for glycerin is the steepest and the line for rubbing alcohol is
the least steep.

Looking at the table for water, what would you say is the average
increase in grams for each additional mL?

Water is about an extra 1 g for every 1 mL.

Looking at the table for glycerin, what would you say is the average
increase in grams for each additional mL?

Glycerin goes up about 1.2 grams for every additional mL.

Looking at the table for rubbing alcohol, what would you say is the
average increase in grams is for each additional mL?

Glycerin goes up about 0.8 grams for every additional mL.

Say, You’ve seen straight line relationships like this before in math. It looks like this line goes through 0,0 (zero mL of the substance is 0 grams).
When that is the case, we call this a directly proportional relationship and such lines have a constant unit rate. We can find the unit rate for this graph
by taking any y-value and dividing by any x-value. In our case, that would be any amount of mass in grams divided by a corresponding amount of
volume in mL. This unit rate will be in grams per mL and is the density of the substance. Let’s calculate a few those for values of water.

Add a third column next to each table using a sheet of paper that can later be removed. Title this column “mass (C) �volume (D) =
density, which is a unit rate (in grams per ml).”

Show slide K. Pass out four more sticky notes to each group. Ask
each group to calculate this ratio for their own row and record it
in column E in Density calculations of clear liquids . Have students
individually record their calculations on sticky notes and post
them on the third column of the table in the room. This should
take about 3 minutes.

An example poster is shown here:

Ask students what they notice about all the values in this column
in each table. They should say values are very similar.

Say, This is because density shouldn’t change for a given substance.
Three times as much volume should have three times as much mass
and half as much mass should take up half as much volume. The ratio
of mass to volume should be constant for a substance measured in the
same conditions (e.g. at room temperature).

Add this idea on the word wall:
Density is calculated as the ratio of mass to volume (a
unit rate). It is constant (a property) for any sample of a substance, regardless of size.

Show slide L. Have students work with a small group to calculate the averages for each of the substances and record them in their third
table on Density calculations of clear liquids. Allow 3 minutes for this.



8 min

Compare our calculated densities to known densities for these substances Have a few students report these average densities. Write
them on the board. Say, Other scientists have done similar experiments and calculated the average densities to be 1.0 g/mL for water, 0.78
g/mL for rubbing alcohol, and 1.26 g/mL for glycerin. It is likely that students will have a similar ranking (glycerin is the most dense and
rubbing alcohol is the least dense), though the exact densities may be off by +/- 0.1 g/mL.

Check understanding of these units by scaling up the values. Ask students, If we know water is 1.0 gram per mL, then how many grams
would 100 mL of water be? Students should say 100 g.

Emphasize what they have discovered by saying, The mass divided by the volume for any substance should always be the same at room
temperature conditions. That constant ratio is its density.

5 · COLLECTING DATA ON THE DENSITY OF THE CLEAR LIQUID
MATERIALS: science notebook, index card or scrap paper, 3 graphs and tables on poster paper for recording mass vs. volume data collected, computer and projector, clear liquid
collected from heated water, 25 mL graduated cylinder, digital scale, 2 small sticky notes

Make predictions about the density of the unknown liquid. Show slide M. Give students a minute to share their predictions with a
partner.

Invite students to gather around a demonstration table where you have a sample of the clear liquid collected from the heated water
setup for students to measure its mass and volume.

Collect data needed for determining density of the unknown liquid.
Determine the mass of an empty 25 mL or 100 mL graduated cylinder. Have a student record this on the board.
Pour the clear liquid collected from the heated water into the graduated cylinder.
Calculate the mass again. Have a student record this on the board.
Read the volume of liquid in the graduated cylinder. Have a student record this on the board.

Students calculate the density of this liquid. Pass out index cards to students. Show slide N. Ask them to independently answer
the questions on the slide on an index card and turn them in to you when they are done. This should take less than two minutes.

ASSESSMENT
OPPORTUNITY

The set of questions students answer on their index cards serves as a formative assessment of student
progress toward meeting the “use mathematical and computational thinking” part of the lesson level
performance expectation. This progress is achieved by using and calculating the ratio of mass to volume (a
unit rate).

On their index cards, students may record that the density of the clear liquid is close to 1.0 g/mL.
Alternatively, they may record:

n answer that is double the volume of the sample the class just measured or
an answer that is double the number of grams of the sample the class just measured.

Ask, Is the density of this liquid similar to any of the three known clear liquids? Students should say that it is very close to the density of water
(1.0 g/mL).

Identify the coordinates for this data point (volume, grams) on the water graph for the sample you just measured. Show that a similar
coordinate on the other graphs does not match the linear trend in the data plotted on those graphs.

Say, It seems like the graphs and tables that helped us find the density of each liquid also provide us strong evidence about what the unknown clear
liquid is. I think we can use this and our earlier observations about the other properties of that gas to make some evidence based arguments about
whether or not the gas we collected is made of a different type of particle (a new substance) than the water we started with.



17 min

3 min

Ask students to turn and talk with an elbow partner for a minute about this question, before heading back to their seats.

6 · ARGUING FROM EVIDENCE
MATERIALS: Evaluating and improving alternate arguments, science notebook, Arguing from evidence poster from lesson 2, computer and projector

Evaluate alternative arguments. Show slide O. Read the text on the slide and have students talk with a partner about the slide content.
While they are doing this, pass out copies of Evaluating and improving alternate arguments to students. After 3 minutes, bring students
back together as a class.

Say, Though we might agree with these claims, they are lacking what we said makes a strong, evidence based argument. Refer back to the anchor
poster from lesson 2 to emphasize that there is lots of evidence that could be used to make a stronger argument and a stronger connection to
scientific principles.

Identify elements to include to strengthen each argument. Say, Use this handout to list observations we took that we could use to strengthen
this argument. What data did we collect? Take 3 minutes to individually list the key pieces of data on question 2 of your handout.

ALTERNATE
ACTIVITY

You can also have students complete question 2 of their handouts with a partner rather than individually.

Show slide P. Briefly have students pause and say, Now shift to looking back at the scientific principles we have that are relevant to this
argument. Identify which ones are relevant and write those down on question 3 on your handout.

Write a revised argument. After 3 to 4 minutes, have students pause again. Read the text on question 4 of Evaluating and improving
alternate arguments. Say, Take the remaining time to write a response to question 4 on a separate sheet of paper.

A few minutes before the end of the period, have students staple their completed Evaluating and improving alternate arguments to
their separate sheet of paper and turn in both sheets.✱

ASSESSMENT
OPPORTUNITY

Check the assessment guidance section for the elements to look for in student responses.

✱✱ SUPPORTING STUDENTS IN
THREE-DIMENSIONAL LEARNING
 
This is an excellent 3D assessment
opportunity, as students have been
practicing engagement in the SEP of
arguing from evidence at multiple points in
previous lessons. Students will need to
apply the cross cutting concept of patterns
at the macroscopic level (property based
observations) to what must be happening
at a particle level (patterns). They will also
need to draw on the disciplinary core ideas
that (1) properties (like density,
flammability, and state of matter at room
temperature) are unique characteristics of
substances and(2) that the properties of
substances are based on the structure of
the particles that make up those
substances.

7 · NAVIGATION
MATERIALS: computer and projector

Show slide Q, and read the text. Ask students to discuss this question with a partner.

ALTERNATE
ACTIVITY

Have students talk with a partner about this question and then revisit it in a whole class discussion at the
start of the next lesson:

We also built a device that used a battery to produce gas bubbles. If we did that test again, do you
think the gas we could collect from that test would produce the same particles as the ones we
collected today from the heated water?

If time is short, you can have students consider this question for the first time at the start of the next lesson.



Additional Lesson 8 Teacher Guidance

SUPPORTING
STUDENTS IN
MAKING
CONNECTIONS IN
ELA

CCSS.ELA-LITERACY.W.7.1 Write arguments to support claims with clear reasons and relevant evidence.

CCSS.ELA-LITERACY.W.7.1.A Introduce claim(s), acknowledge alternate or opposing claims, and organize
the reasons and evidence logically.

CCSS.ELA-LITERACY.W.7.1.B Support claim(s) with logical reasoning and relevant evidence, using accurate,
credible sources and demonstrating an understanding of the topic or text.

CCSS.ELA-LITERACY.W.7.1.C Use words, phrases, and clauses to create cohesion and clarify the
relationships among claim(s), reasons, and evidence.

CCSS.ELA-LITERACY.W.7.1.D Establish and maintain a formal style.

CCSS.ELA-LITERACY.W.7.1.E Provide a concluding statement or section that follows from and supports the
argument presented.

CCSS.ELA-LITERACY.W.7.2.C Use appropriate transitions to create cohesion and clarify the relationships
among ideas and concepts.

CCSS.ELA-LITERACY.W.7.2.D Use precise language and domain-specific vocabulary to inform about or
explain the topic.

CCSS.ELA-LITERACY.W.7.2.E Establish and maintain a formal style.

The above learning goals are the focus of the written argument that students produce at the end of day 2 of
this lesson.

SUPPORTING
STUDENTS IN
MAKING
CONNECTIONS IN
MATH

CCSS.MATH.CONTENT.7.RP.A.2.A Decide whether two quantities are in a proportional relationship, e.g., by
testing for equivalent ratios in a table or graphing on a coordinate plane and observing whether the graph
is a straight line through the origin.

CCSS.MATH.CONTENT.7.RP.A.2.B Identify the constant of proportionality (unit rate) in tables, graphs,
equations, diagrams, and verbal descriptions of proportional relationships.

Both of these math goals are the focus of this lesson. The question of whether the relationship between
mass and volume is proportional is motivated through prediction questions about what would happen to
the mass of a sample of a substance if you tripled or halved the volume of the sample. Students plot the
data they collect and analyze and interpret the plots of data at the start of day 2. They look for whether the
graph is a straight line through the origin, calculate the ratio of grams to mL for each sample, and use this
ratio to calculate the average unit rate (grams per 1 ml) for each graph.


