Science Activity Unit
Unit Introduction: This unit is based upon several inquiry activities from the Science and Technology Concepts
for Middle Schools Curriculum, Properties of Matter (National Academy of Sciences, 2000) in which students
will explore the properties of mixtures and solutions. Through these activities, students will learn various science
concepts, as well as build on processing skills and science habits of mind. Students will perform investigations to
learn about saturated solutions, solubility, the law of conservation of mass when a solute is dissolved in a solvent,
and the possibility of volume change when a solute and a solvent are mixed.
This unit will address a number of Massachusetts Frameworks Learning Standards, process skills, and science
habits of mind. These vary between inquiry activities.
Brief Description of Group to be Taught: This unit will be conducted with twenty-five eighth grade students
with varying ability levels, including a few children on IEP’s. The activities throughout the unit can be
challenging to those who have learning disabilities. Therefore, students with IEP’s will be carefully monitored
during the activities to assess whether additional help or guidance is needed.
Science module: Properties of Matter, Science and Technology Concepts for Middle Schools Curriculum
(National Academy of Sciences, 2000)
Unit Length: This unit includes ten 45-minute sessions. Students will be working in groups of four, in pairs, and
as a class during various parts of this unit. Students will work in groups of four or in pairs to perform the actual
procedure for the activity, but they will work as a class to discuss results and conclusions.
Driving Question: What mixtures do I encounter in my life and what can I determine about them?

Activity 1
Pure Substance or Mixture?
Group to be Taught: This activity will be conducted with twenty-five eighth grade students with varying ability
levels, including a few children on IEP’s.
Relationship of this Lesson to the unit: This activity is the first lesson in this unit of Mixtures and Solutions.
Students will be investigating whether unknown substances are either pure substances or mixtures through means
of experimentation.
Massachusetts Frameworks Strand and Learning Standard:


Physical Sciences (Chemistry and Physics)
Grades 6-8
Elements, Compounds, and Mixtures
Standard #8: Differentiate between mixtures and pure substances.

Science Concept:


Substances can be classified as pure substances or mixtures.

Process Skills:


Classifying
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Science Habit of Mind:


Offer reasons for findings and consider others’ reasons

Other Subject Area Objectives:


English Language Arts-Students will be asked to draw out the procedure for Day 2 Activity using

pictures only. This will help them practice how to make visualizations when reading. This
reading strategy will be used to build their reading comprehension skills.
Session Length: This activity will require two 50 minute periods.

Activity 1 Materials for Teacher:





Markers
Overhead transparency sheets
1 container labeled “Waste G”
1 container labeled “Waste H”

Activity 1 Materials for Each Student:



1 copy of data table Identifying Pure Substances and Mixtures
1 pair of safety goggles

Activity 1 Materials for Each Group:



















1 piece of granite (labeled A)
1 piece of slate (labeled B)
1 jar of white sand (labeled C)
1 blob of shaving cream in a petri dish (labeled D)
1 transparent bottle of vegetable oil, water, and detergent emulsion (labeled E)
1 transparent bottle of water mixed with food coloring (labeled F)
1 jar of confectioner’s sugar and zinc oxide mixture (labeled G)
1 jar of sulfur and iron filings mixture (labeled H)
4 magnifying loupes
2 lab scoops
2 dropping pipettes
4 petri dish lids or bases
4 sheets of black paper
1 magnet
4 test tubes
1 test tube rack
1 test tube brush
Access to water
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TIME
Prep

Day 1
20 min

Day 1
30 min

PROCEDURE
Make one copy of the data table and questionnaire to be used in
the activity for each student.

Label the granite and slate samples.

Fill eight jars with white sand and label them C.

Squirt shaving cream into each of the eight Petri dishes and label
them D.

Make mixtures E-H according to table listed in module.

Label containers for waste “Waste G” and another “Waste H”
Introduction:
1. Begin by asking the students if they can identify substances that
they encounter in their everyday lives as pure substances or
mixtures. Ask for a show of hands. Inform them that after they
have completed this exercise, they will be equipped to recognize
mixtures and pure substances in their every-day lives.
2. In order to determine their ideas about the meaning of a pure
substance, hand out a student questionnaire (see end of activity)
and explain to students that you are trying to gather an idea of
what they think the meaning of a “pure substance” is.
3. Give students 5 minutes to complete the questionnaire.


Discussion:
1. Begin by asking a few students to read their definitions of a pure
substance and a mixture.
2. Write five of the definitions on a transparency using an overhead
projector.
3. Ask students for examples of pure substances and write them on
the transparency.
4. After some examples have been written on the transparency, ask
the students to consider whether these fit into their own definitions
of a pure substance and a mixture. If not, ask them why they do
not agree.
5. Ask students how they can tell whether something is a pure
substance or a mixture. Write this question on the transparency
and ask students to provide some answers to the question. As they
report answers, construct a concept map on the transparency.
6. Assess which (if any) students can be coaches or models during
the inquiry based on their knowledge of the topic. Approach them
after the class and ask them if they’d be willing to be a coach to
the other students. This may allow the use of scaffolding.
7. Explain that this concept map will be displayed while they
perform their inquiry activity.
Homework:
1. Ask students to develop a real-life question that they want to answer
throughout the unit. 2. Ask students to draw out the procedure for
tomorrow’s activity using pictures only. This will help them practice how
to make visualizations when reading. This reading strategy will be used
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Day 2
9:05 to
9:20

Day 2
9:20 to
9:40

to build their reading comprehension skills in science.
Pre-Activity
1. Begin by establishing the rules and procedures for the activity.

Explain the definition of the getter (gets all materials for
the group), starter (keeps everyone on task), recorder
(responsible for making sure all group members are writing
down their data, ideas, etc.), and reporter (orally
summarizes groups data to the rest of the class). Note: each
seat is numbered and the list of these roles are posted with
a number next to each role.

Students should be instructed not to taste any of the
substances.
2. Assign groups of 4 and ask the getters to collect the tray
containing the apparatus and check the contents against the
materials list.
3. Ask each student to make predictions about the samples as to
whether or not they are mixtures or pure substances and why they
think they are pure substances or mixtures. Instruct them to do this
prior to beginning the activity.
4. Instruct them that they are to use their own techniques to
determine if each sample is a pure substance or mixture. They can
use only the items on their tray and water.
5. Encourage them to explore and play with the materials to see if
that helps them determine whether it is a pure substance or a
mixture.
6. Encourage them to share their ideas with their group partners,
present their ideas, and listen to feedback from their group
partners. Stress the importance of being able to trust one another
and that they are a community of learners.
7. Encourage them to offer reasoning for their ideas and consider
others’ reasoning.
8. Encourage them to ask their own questions about how they can tell
the substance is mixture or pure substance while conducting the
inquiry.
9. Explain how to use the loupe, the black and white paper as a
background for Petri dishes and the microscopes (if available).
10. Suggest that students split the work among members of the group
and then share observations.
Activity
1. Circulate around the room as students begin to investigate each
substance. Make observations and listen to their dialogue.
2. Students may be struggling with an effective technique, so ask
them what kinds of properties can define a mixture or pure
substance? Refer them to the concept map we made the previous
day in class. Ask them to think of these properties and try to test
for these using the tools provided to them.
3. If these questions are not successful, as them if the samples
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Day 2
9:40 to
9:55

contain more than one substance, each having their own
properties? How can you tell using the tools you were given?
What does it mean if the sample is made of only one substance or
more than one substance?
4. 2-minute warning: Inform students that they have two minutes to
finish up what they are doing and make sure they collectively
report their group findings in the data table.
Summary and Wrap-up:
1. Ask students to stop working on their activity and return the
materials to the tray, clean up their stations, dispose of G and H in
the appropriately labeled waste containers, wash the test tubes and
their hands.
2. Ask the reporter of each group to discuss the results their group
obtained for each sample. Ask them what evidence the group
collected that led them to their conclusions and what type of
approach they took to determine whether the sample was a pure
substance or a mixture.
3. Return students back to the concept map and ask them if their
ideas changed about how to tell whether something is a pure
substance or a mixture.
4. Ask students if they would either select one of their original
definitions of a pure substance from their questionnaire of if they
would like to develop a new one now having performed the
activity.
5. If the teacher felt as though the students did not truly grasp the
concept in the inquiry, give them an opportunity to revise their
work.
Homework: Ask students to read the procedure for activity 2 and write a
laboratory conclusion for this activity. In their conclusions, they should
answer the following questions for each sample they investigated: Is the
substance a mixture or substance? Why do you did you conclude it was a
mixture or pure substance? Was it the same throughout or did it have
different components? What is the difference between a pure substance
and a mixture? Can you think of some mixtures and pure substances you
encounter in your every-day life?

Novice
Process Skill

Can correctly classify
four substances as a
mixture or pure
substance.

Competent

Expert

Can correctly classify
six to seven
substances as a
mixture or pure
substances without the
teacher’s help.

Can correctly classify
all eight substances as
a mixture or pure
substance without
teacher’s help. Can
also utilize all tools
provided to them
without explanation.
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Habit of Mind

Offers legitimate
reasoning for a few
substances they
identified correctly.

Offers legitimate
reasoning and
conclusions for
identifying six to
seven substances
correctly.

Concept

Realize that some
substances are the
same throughout
while others are not
the same throughout.
Can explain why there
is a difference.

Can determine that
substances are either
pure substances or
mixtures by
identifying six to
seven of the
substances as a pure
substance or mixture
without teacher’s
supervision.
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Offers legitimate
reasoning for all eight
substances they
identified correctly
and explains why they
used the tools the way
they did.
Can determine that
substances are either
pure substances or
mixtures by
identifying all eight of
the substances as a
pure substance or
mixture without
teacher’s supervision.

Science Activity Unit
Questionnaire-Activity 1
Name: __________________________________________
Date: __/__/__

Identifying Pure Substances and Mixtures

1. What is your definition of a pure substance?

2. Give two examples of pure substances. For each, explain why you think it is pure.

3. If you were given an unknown sample of matter, how could you tell whether it was a pure
substance or a mixture?

4. Write your results for this inquiry in the data table on the next page.
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Sample

Pure Substance or
Mixture?

How did you Reach Your
Conclusion?

A

B

C

D

E

F

G

H

5. How can the properties of pure substances be used to discover whether a sample is a mixture?

6. Were all the samples well mixed? How did the extent of mixing affect your investigation?

7. If you are not satisfied with your original definition of a pure substance, write a new one below.
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Activity 2
Adding Water to Substances
Group to be Taught: This activity will be conducted with twenty-five eighth grade students with varying ability
levels, including a few children on IEP’s.
Relationship of this Lesson to the unit: This activity is the second lesson in this unit of Mixtures and Solutions.
Students will be investigating what happens when different substances are mixed with water. Through their
investigations, they will be able to identify the characteristics of solutions.
Massachusetts Frameworks Strand and Learning Standard:
Introduction to:


Physical Sciences (Chemistry and Physics)
Grades 6-8
Elements, Compounds, and Mixtures
Standard #10: Differentiate between physical changes and chemical changes.
Standard #5: Recognize that there are more than 100 elements that combine in a multitude of ways
to produce compounds that make up all of the nonliving things that we encounter.

Science Concepts:


Solutions are mixtures of a solvent and a solute.

Process Skills:


Observing

Science Habit of Mind:


Look at matter from many sides before drawing conclusions

Session Length: This activity will require one 50 minute period.

Activity 2 Materials for Teacher:











1 overhead projector
2 petri dish lids
1 large potassium permanganate crystal
1 jar containing sand
1 dropping pipette
1 pair of forceps
1 test tube rack
8 test tubes containing food coloring solution
10 250 ml beakers
1 container labeled “Zinc Oxide Waste”
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Activity 2 Materials for Each Student:



1 copy of the data table for recording results
1 pair of safety goggles

Activity 2 Materials for Each Group:





Labeled jars containing the following substances: Copper (II) sulfate, Sodium chloride, Zinc
oxide, Sulfur, Sugar
1 plastic container
1 sticky white label

Activity 2 Materials for Each Pair of Students Working In Groups:








1 test tube rack
5 test tubes
2 rubber stoppers
1 lab scoop
1 ruler
1 test tube brush
Access to water

TIME
Prep

9:05 to
9:20

PROCEDURE

Make one copy of the data table they will use for the inquiry for
each student.

Put 5ml of food coloring solution into each of eight test tubes.
Stand each tube in one 250 ml beaker.

Make sure all jars of reagents are labeled and full.
Introduction:
1. Begin by informing students that they are going to investigate a
mixture that they have encountered in their everyday lives.
2. Establish some rules with the students.

Wear safety goggles at all times.

Wash your eyes immediately in the eye wash if you splash a
solution in your eye.

Do not mix the contents of the different test tubes.

Wash hands at end of inquiry.

Ask each student to make predictions about what will happen
when they add water to each substance prior to beginning the
activity.

Encourage them to ask their own questions about what
happens when they add water to the substances.

Encourage them to explore and carefully observe what
happens when they do add the water to the various substances.

Encourage them share their ideas with their group partners,
present their ideas, and listen to feedback from their group
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partners.
3. Once the rules are established, ask getters to get a beaker and test
tube containing food coloring solution.
4. Ask students to quickly make predictions about what the mixture
is and what it is called (a solution).
5. Ask students to write all properties of this mixture that they
observe in their lab notebooks.
9:20 to
9:30

Discussion:
1. Begin by asking the reporters what their group observed about the
solution. Look for properties: it is a liquid, has uniform appearance
(colored), and it is clear transparent.

They may be struggling to mention these properties, so ask
them:

What phase is it in?

What are some of its properties (such as color)? What is its
appearance like? Is it transparent?
2. Once the students have had a chance to discuss their observations
as a class, discuss the properties of solutions with the class.
Instruct them that they will relate their observations to the
mixtures in their inquiry activity.
3. Instruct the students to keep the beakers for their inquiry, but
return the test tubes containing the food coloring solution.

9:30 to
9:45

Activity
1. The getters from each group of 4 should collect a tray containing
materials necessary for the inquiry activity. Students should work
in pairs of 2 within their groups and complete the data table
provided.
2. Circulate around the room as students begin to investigate what
happens when they add water to each substance. Make
observations and listen to their dialogue.
3. Ask students about their observations when water is added to each
substance. Students may struggle with explaining what happened
when they added water so, ask them what they think occurred
when they added water? How can you tell if a solute has dissolved
in a solvent? What properties are you looking for to determine if a
solution was created? If a solution was created, what was the
solute/solvent? Ask which was dissolved and which was doing the
dissolving.
4. 2-minute warning: Inform students that they have two minutes to
finish up what they are doing and make sure they collectively
report their group findings in the data table.
Summary and Wrap-up:
1. Ask students to stop working on their activity and clean up their
stations, place zinc oxide into the container provided.
2. Ask the reporters from each group to discuss the results the

9:45 to
9:55
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students obtained and ask them how they reached their
conclusions.
3. Ask some students for their definitions of a solute, solvent,
soluble, and insoluble and write them on a transparency. Once
their definitions are recorded, discuss the official definitions of
each term.
Homework: Ask students to read the procedure for activity 3 and ask
them to visualize the steps as we did in activity one. Also, ask them to
write a laboratory conclusion for this activity in their lab notebooks. In
their conclusions, they should answer the following questions for each
sample they investigated: What happened when you added water to each
substance? Was a solution created? If so, why do you think that occurred?
If not, why do you think a solution was not created? What do you think
that means about the substance when a solution is created and when a
solution is not created? If a solution was created, which was the
solute/solvent? If a solution was created, how does it compare to our food
coloring solution? What evidence did you collect that led you to your
conclusions?

Novice
Process Skill

Habit of Mind

Concept

Makes an observation
that something occurs
when water is added
to each substance.
Thinks the substance
disappears when the
substance is soluble in
water.
Makes quick
conclusions and
thinks that the
substances are
dissolving the water
rather than the water
doing the dissolving.

Concludes that a
mixture occurred
when substance in the
test tube dissolves the
water they added.

Competent

Expert

Makes an observation
that water is doing the
dissolving (i.e., the
solvent) and dissolves
certain substances and
not others.

Makes an observation
that water is the
solvent and some
substances are soluble
while others are
insoluble.

Makes careful
observations and
thinks about whether
the water is doing the
dissolving or the
substance is doing the
dissolving. After
careful thought, they
conclude that the
water is the solvent.
A mixture occurred
when the water
dissolved the
substance. Some
substances and water
did not create a

Makes careful
observations and
excludes the idea that
substances other than
water are doing the
dissolving before
concluding that a
solution is formed
when the solute
dissolves in water.
A solution was
created when we
added the solvent
(water) to some
solutes. Some solutes
were insoluble so a
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mixture.
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solution was not
created.
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Data Table-Activity 2

Name: __________________________________________
Date: __/__/__
Mixing Substances With Water
1. Write your observations in Table 1.
Table 1 What Happens to the Solid?

Name of Substance

Appearances After Being Shaken 10 Times

Does it Dissolve? (Yes or No)

2. Write a full description of what happens when water is added to each substance:
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3. Write your own definitions of the following words:

Soluble

Insoluble

Solvent

Solute

Solution

Dissolve
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Activity 3
Saturating a Solution and Determining Solubility
Group to be Taught: This activity will be conducted with twenty-five eighth grade students with varying ability
levels, including a few children on IEP’s.
Relationship of this Lesson to the unit: This activity is the third lesson in this unit of Mixtures and Solutions.
Students will be investigating the concept of saturating a solution and determining solubility. Through their
investigations, they will be able to identify the point of saturation of various solutions and they will be able to
determine the solubility of two different substances.
Massachusetts Frameworks Strand and Learning Standard:
Introduction to:


Physical Sciences (Chemistry and Physics)
Grades 6-8
Elements, Compounds, and Mixtures
Standard #10: Differentiate between physical changes and chemical changes.
Standard #5: Recognize that there are more than 100 elements that combine in a multitude of ways
to produce compounds that make up all of the nonliving things that we encounter.

Science Concepts:

Day 1-2

Solutions can become saturated once the solute no longer dissolves in the solvent.
Day 3-4

Some solutes are more soluble than others.
Process Skills:


Formulating Hypotheses

Science Habit of Mind:


Keep permanent records of observations

Other Subject Area Objectives:


English Language Arts-Students will be asked to prepare a cogent essay as a homework assignment.
They will be asked to write an essay on how to find out how much sodium chloride dissolves in a given
amount of water.

Session Length: This activity will require four 50 minute periods.
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Activity 3 Materials for Teacher:



1 test tube of saturated copper II sulfate solution (with crystals in the bottom of the tube)
1 test tube rack sodium nitrate and sodium chloride (to refill student jars)

Activity 3 Materials for Each Student:



1 copy of the data table they should use to record results
1 pair safety goggles

Activity 3 Materials for each Group of 4 students


1 test tube containing saturated copper (II) sulfate solution (with crystals clearly visible at the
bottom)

Activity 3 Materials for Each Pair of Students Working in a Group:









1 100 ml graduated cylinder
2 test tubes
1 test tube rack
2 rubber stoppers (to fit test tubes)
1 lab scoop
1 labeled jar containing sodium chloride
1 labeled jar containing sodium nitrate
Access to a balance.

TIME
Prep

Day 1
20 min

PROCEDURE

Make one copy of the student worksheet Saturating a Solution and
one copy of student worksheet Determining Solubility for each
student.

Prepare saturated copper (II) sulfate solution by adding 70g of
copper (II) sulfate to 100 ml of hot water. Stir the solution
vigorously. Pour equal quantities of the saturated solution into
nine test tubes (one for each group of four students and one for the
teacher).

Make sure that all the jars are filled with sodium chloride and
sodium nitrate.
Introduction:
1. Begin by explaining that over the next few classes, they are going
to be performing some activities that will help them understand
solubility and saturated solutions. They will do this by examining
and making a saturated solution as well as by designing and
conducting an experiment to determine the solubility of two
different substances.
2. In order to determine the students’ ideas (prior knowledge) about
the meaning of a solution, solubility and a saturated solution, ask
the students to discuss what they think these terms mean (in their
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Day 1
30 min

Day 2
9:05 to
9:10

own words) in their groups for 5 minutes.
3. Once the groups have discussed the meanings of a solution,
saturated solution and solubility, ask the getters to obtain a test
tube containing the blue liquid (copper (II) sulfate saturated
solution).
4. Ask students to examine the blue liquid and ask them to write their
observations/predictions about what has occurred within the test
tube in their lab notebooks.
5. After 5 minutes, begin a discussion.
Discussion:
1. Begin by asking students about what they think the meaning of a
solution, solubility and a saturated solution are. Discuss the
definitions as a whole with the class and develop a class definition
of each.
2. Ask students what they predicted/observed about the solution.
Look for properties: The liquid is blue not clear, blue crystals are
at the bottom of the tube, the liquid may be a solution, the solute in
the solution is probably blue, and the crystals at the bottom of the
liquid could be undissolved solute. These observations may not be
clear to the students. If they are not, ask them questions such as,
do you think the liquid is a mixture or could it be a pure blue
liquid? What supports your conclusion?, What are the properties
of the liquid?, Is it the same throughout? Do you notice anything
at the bottom? What do you think that could be? Why do you think
there are blue crystals on the bottom? How do your observations
of this blue liquid compare to our definitions of a solution,
solubility and a saturated solution?
3. To relate this concept to a real life situation, ask students whether
they have ever added sugar to cereal. When they finished eating
the cereal was anything left on the bottom? Why?
4. Follow-up this discussion by summarizing the meaning of
solubility and a saturated solution.
Homework:
Ask students to brainstorm about the experiment they will develop to
determine the solubility of a solution. Ask them to write down their ideas
in their lab notebooks.
Pre-Activity
1. The getters from each group of 4 should collect a tray containing
materials necessary for the inquiry activity. Students should work
in pairs of 2 within their groups.
2. Ask the students to check the materials in their tray to the
materials list and divide the chemicals between the two pairs in
their group.
3. Establish rules for the inquiry: Students should wear their safety
goggles at all times.
4. Encourage them to make predictions prior to performing the
inquiry.
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5. Encourage them share their ideas with their partners, present their
ideas, and listen to feedback from their partners.
6. Encourage them to ask their own questions while conducting the
inquiry.

Day 2
9:10 to
9:35

9:35 to
9:55

Activity
1. Ask students to investigate what happens when they continue to
add salt to a test tube filled halfway with water. Variables are not
controlled in the procedure so students will be adding an arbitrary
amount of salt. At the end of the inquiry, they will be questioned
about this.
2. Circulate around the room as students begin to investigate what
happens when they add the salt to water. Make observations and
listen to their dialogue.
3. Ask students about their observations as they work through their
investigation. They may struggle with which one is the solvent
and which one is the solute. Plan: Ask them what happens when
you add just one or two lab scoops of salt? What about after 3 or
4? Do you see anything starting to form on the bottom of the tube,
why? What does that say about which one is the solvent and
which one is the solute? How do you know how much salt you
added? What if you need to describe your procedure to someone
so they can repeat it?
4. Ask the students to complete the Saturating a Solution worksheet
once they are through with the activity.
5. 2-minute warning: Inform students that they have two minutes to
finish up what they are doing.
Summary and Wrap-up:
1. Ask students to clean up their stations.
2. Ask them what they think happened, looking for an answer that
includes the idea that the water has dissolved as much salt as it
could.
3. Ask them what evidence they collected that led them to their
conclusions.
4. Ask them the following questions: How many scoops of salt did
you add? Once a noticeable difference arises in the class, ask them
why they think there was a difference in the number of salt scoops
it took to saturate a solution? How could we design this
experiment so that everyone begins to see salt building up at the
bottom at the same time? What is it called when we keep
something constant in the experiment? When is a solution
saturated?
Homework:
Prepare a one page essay on how you find out how much sodium chloride
dissolves in a given amount of water.
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Day 3
15 min

Day 3
35 min

Introduction
1. Pose the following question, Using the apparatus you have been
given and a balance, how could you compare how much of each of the
two substances, sodium chloride and sodium nitrate, dissolves in
water?
2. Give students 5 minutes to brainstorm this topic, keeping in mind
the following questions, What will you need to measure?, How will
you calculate the amount dissolved? How will you know when you
have a saturated solution?
Discussion:
1. Conduct a brainstorming session to come up with a class procedure.
2. During this brainstorming session, students should agree upon each step
of the procedure.
3. Discuss any problems and limitations identified by the students
(specifically, look for the need to quantify the amount of solvent and
solute used).
4. Once a procedure is established, have students re-evaluate and answer
the same questions you asked them before: What will you need to
measure?, How will you calculate the amount dissolved? How will you
know when you have a saturated solution? Ask them if the procedure the
class developed will answer these questions. Be sure the procedure they
develop will address these questions.

Day 4
9:05 to
9:35

Homework:
Ask students to make an outline of the procedure they will follow the next
day in class for their inquiry in order to familiarize themselves with the
procedure and ask students to develop a data table for their results.
Activity
1. Encourage students to make predictions prior to beginning the
activity.
2. Encourage students to take detailed notes in only their bounded lab
notebooks. Remind them of the importance of establishing
permanent records.
3. Encourage students to share their ideas with their group partners,
present their ideas, and listen to feedback from their group
partners. Encourage them to offer reasoning for their ideas and
consider others’ reasoning.
4. Encourage them to ask their own questions during the inquiry.
5. Have students work in pairs to conduct the inquiry procedure and
instruct them to record their results in the table.
6. Circulate around the room as students begin to investigate. Make
observations and listen to their dialogue.
7. Ask them what happened to the mass? If no change occurred, ask
them why do you think there was no change?, Did they create a
saturated solution with the same amount of substance added? If
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not, which one dissolved first, why?
8. Ask students about their observations as they work through their
investigation.
9. After the students have completed their investigations, have them
pour their solutions down the sink with large amounts of water.
10. 2-minute warning: Inform students that they have two minutes to
finish up what they are doing.
11. Ask them to clean their test tubes and return the apparatus to the
tray.

Day 4
9:35 to
9:55

Summary and Wrap-up:
1. Ask students to calculate the number of grams of each substance
that dissolved in the water. Ask them if the different substances
are equally as soluble in water.
2. Have a class discussion on this and compare results.
Homework:
Have students write a lab report on their inquiry and ask them to answer
the following assessment questions: What does it mean to be soluble and
insoluble? Why do some substances dissolve at a different rates? What
does that say about the solutes? What did you conclude form this activity
with regard to the solubility of sodium chloride versus sodium nitrate?

Novice
Process Skill

Habit of Mind

Concept

Competent

Expert

1. Formulating
hypothesis that salt
reached a point where
it couldn’t dissolve
any more water.

1. Water could not
dissolve any more salt
when we saw salt
developing at the
bottom.

2. Sodium chloride
and sodium nitrate
dissolves water at
different rates.

2. Water dissolves
sodium chloride and
sodium nitrate at
different rates.

Has some notes about
observations in lab
notebook and others
in another notebook.
Some notes are in pen
and others are in
pencil.
Day 1-2:
Salt piled up at the
bottom once salt could

Has notes in pen
about procedures,
observations, and data
in their bounded lab
notebook.

1. A saturated
solution was created
when the solvent
(water) could not
dissolve any more
salt.
2. Sodium chloride
and sodium nitrate
dissolve at different
rates. Therefore, they
have different levels
of solubility.
Has detailed notes in
pen about procedures,
observations
(including drawings),
and data in their
bounded lab
notebook.
Day 1-2:
A saturated solution
was evident when no

Day 1-2:
Salt began to gather at
the bottom of the test
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no longer dissolve the
water.
Day 3-4:
Sodium nitrate and
sodium chloride
dissolve in water
differently

tube once the water
could no longer
dissolve the salt.
Day 3-4:
Sodium chloride and
sodium nitrate
dissolves at different
rates when dissolved
by water.
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more salt could be
dissolved by the
water. At this point,
the solute (salt) began
to appear at the
bottom of the test
tube.
Day 3-4:
Sodium chloride and
sodium nitrate
dissolves at different
rates when dissolved
by water. Therefore,
they must have
different levels of
solubility.
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Questionnaire-Activity 3
Name: __________________________________________
Date: __/__/__

Saturating a Solution

1. How many scoops of sodium chloride dissolved in water?

2. How did you know that no more would dissolve?

3. What is your definition of a saturated solution?
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Questionnaire-Activity 3
Name: __________________________________________
Date: __/__/__

Determining Solubility

1. What are you trying to find out?

1. What materials will you use?

2. What is your procedure?

3. Design a data table to record your results and calculations.

5a. How many grams of each substance dissolved in water? (Make sure you record the volume of
water you used.)
_______ g sodium chloride dissolved in _______ ml water
_______ g sodium nitrate dissolved in _________ ml water
b. Are different substances equally soluble in water?

Kristy Macedo– Page 24

Science Activity Unit
6. Did you encounter any problems with your experiment or with the approach used? If so, describe
them. Could any of these problems have affected your results?

7. How could you use the property of solubility to help identify a type of matter?
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Activity 4
Mixing Water and Alcohol and Dissolving a Solid and Measuring Mass
Group to be Taught: This activity will be conducted with twenty-five eighth grade students with varying ability
levels, including a few children on IEP’s.
Relationship of this Lesson to the unit: This activity is the fourth lesson in this unit of Mixtures and Solutions.
Students will be investigating what happens to the mass and volume of a solute when dissolved in a solvent.
Through their investigations, they will discover that the mass of a solute is conserved during dissolving while the
volume of a solvent and solute may change during dissolving.
Massachusetts Frameworks Strand and Learning Standard:
Introduction to:


Physical Sciences (Chemistry and Physics)
Grades 6-8
Elements, Compounds, and Mixtures
Standard #10: Differentiate between physical changes and chemical changes.
Standard #5: Recognize that there are more than 100 elements that combine in a multitude of ways
to produce compounds that make up all of the nonliving things that we encounter.

Science Concepts:
Over the three days of the activity:



Mass is conserved during dissolving.
The combined volume of a solvent and solute may change during dissolving.

Process Skills:


Predicting.

Science Habit of Mind:


Offer reasons for findings and consider others’ reasons

Session Length: This activity will require three 50 minute periods.

Activity 4 Materials for Teacher:


1 plastic bucket labeled “Ethanol Waste”

Activity 4 Materials for Each Student:



1 copy of the data table they should use to record results for each student
1 copy of the questionnaire they will use to answer questions about dissolving a solid and
measuring the mass.
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1 pair safety goggles

Activity 4 Materials for each Group of 4 students












2 250ml beakers
4 100ml graduated cylinders
2 dropping pipettes
4 test tubes
2 lab scoops
2 labeled jars containing sodium chloride
2 labeled 100 ml bottles containing ethyl alcohol (ethanol)
4 paper towels
Access to water
Access to electronic balance.

TIME
Prep

Day 1
9:05 to
9:15

Day 1
9:15 to
9:35

PROCEDURE

Make one copy of the data table and the questionnaire to be used
in the inquiry for each student.

Draw a table for class results on a transparency or on the board
with the following column headings: “Change in Volume on
Dissolving (in mL) and “Change in Mass on Dissolving (in g).

Label bottles of ethanol and jars of sodium chloride.

Label plastic bucket “Ethanol Waste”
Pre-Activity:
1. Begin by explaining that over the next few classes, they are going
to be performing some activities that will help them understand
what happens to mass of a solute and the volume of a solute and
solvent during dissolving.
2. Instruct the getters to collect the tote trays containing materials
and ask them to split the contents of the tray equally between the
two pairs in their group. Students will be working in pairs.
3. Instruct students that safety goggles should be worn during both
inquiries and at all times.
4. Encourage them to ask their own questions about what happens
when they mix water and alcohol.
5. Encourage them to share their ideas with their group partners,
present their ideas, and listen to feedback from their group
partners. They should present their reasoning to other group
members and consider their group members’ reasoning as well
while working on the activity.
Activity:
1. Begin by asking students to predict what they think the mass and
volume will be when they add water and alcohol together.
2. Instruct them to perform the inquiry. Circulate around the room as
students begin to investigate. Make observations and listen to their
dialogue.
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3. Ask students about their observations as they work through their
investigation. Ask them what happened to the mass and the
volume when they added the alcohol and water. Ask them why
they think this occurred. How do you know if you measured the
mass and volume correctly? If you didn’t, how could that affect
your results?
4. 2-minute warning: Inform students that they have two minutes to
finish up what they are doing.
Day 1
9:35 to
9:55

Summary and Wrap-up:
1. Ask students to clean up their stations.
2. Ask them to fill in the class data table under “Change in Volume
on Dissolving (in mL).
3. Review the class results together and ask the students what they
observed. Ask them what evidence they collected that led them to
their conclusions.
4. Ask them if they know why the volume changed? Why didn’t the
mass change?
Homework: Students should answer the questions on the sheet with the
data table for this activity. In addition, students will write a conclusion in
their lab notebooks about this activity. Students should address why the
volume should change and why the mass should not change in this
activity.

TIME
Day 2
9:05 to
9:25

Day 2
9:25 to
9:55

PROCEDURE
Introduction:
1. Ask students whether they think their findings from the previous
inquiry apply to mass being conserved when a solid is dissolved in
a solvent.
2. Ask students to have a brainstorming session to develop a
procedure of how they could find out if mass is conserved when a
solid is dissolved in a solvent. Some students may struggle with
this activity individually, so students may work in pairs.
Discussion:
1. Ask students to share the procedure they developed with the class.
2. Conduct a class discussion regarding the procedures and use
questioning to address procedures you consider to be incorrect.
3. Through discussion, the class as a whole should agree upon a
procedure to perform the inquiry.
4. Ask students to predict what they think will happen to the mass
when the salt dissolves in water.
Homework: Students should prepare on outline of the procedure for Day
3 of this activity in order to familiarize themselves with the procedure.
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Day 3
9:05 to
9:25

Activity:

Day 3
9:25 to
9:55

Summary and Wrap-up:

1. Encourage them to share their ideas with their group partners,
present their ideas, and listen to feedback from their group
partners. Encourage them to offer reasoning for their ideas and
consider others’ reasoning.
2. Encourage them to ask their own questions during the activity.
3. Instruct getters to gather the material necessary to perform the
inquiry.
4. Once students begin the inquiry, circulate around the room as
students begin to investigate. Make observations and listen to their
dialogue.
5. Ask students about their observations as they work through their
investigation. Ask them what happened to the mass when the salt
dissolved in water? Ask them why they think this occurred. How
do you know your measurements are accurate? How could that
change or affect your results?

1. Ask students to clean up their stations.
2. Ask them to fill in the class data table under “Change in Mass on
Dissolving (in mL).
3. Have students answer the following questions: What have you
discovered by doing these two inquiries, What happens to the
mass of one type of matter when it is dissolved in another type of
matter?, Does the same rule apply to volume?, How do your
results compare with what you already know about what happens
to the mass and volume of matter during a phase change?
4. Have a class discussion based on these questions once the students
have answered them individually.
5. Ask students to now define the conservation of mass in terms of
changes of phase and dissolving.
6. Have a class discussion on this definition.

Homework: Ask students to prepare a report or poster of their findings
for this activity (i.e., create an artifact), specifying what they observed,
what they concluded and what evidence they collected that led them to
their conclusions. Students will be expected to perform a 3-5 minute oral
presentation of their results.
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Novice

Competent

Expert
Predicts mass will not
change during
dissolving due to the
conservation of mass.
Volume will change
because some of the
solute has been
dissolved by the
solvent.
Mass is conserved
during dissolving due
to the law of
conservation of mass
and volume of a
solute and solvent
may change during
dissolving depending
on solubility.
Mass does not change
during dissolving due
to law of conservation
of mass, but volume
of a solute and a
solvent may not
change depending on
the type of solute and
solvent.

Process Skill

Predicts mass and
volume will change
during dissolving.

Predicts mass will not
change during
dissolving while
volume will.

Habit of Mind

Since mass didn’t
change during
dissolving in this case,
it never changes
during dissolving.
Since volume
changed, it always
does during
dissolving.
Mass stays the same
during dissolving.
The volume always
changes during
dissolving.

Mass doesn’t change
in this case, volume
did because some of
the solute dissolved in
the solvent. It may
not always change,
but mass will be the
same during
dissolving.
Mass does not change
during dissolving and
volume of a solute
and solvent may
change during
dissolving.

Concept
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Questionnaire and Data Table-Activity 4
Name: __________________________________________
Date: __/__/__

Mixing Water and Alcohol

4. Complete Table 1.
Table 1 Predictions and Results for Activity 4

Liquid

Volume of Liquids (mL)

Mass of Liquids and Cylinders After
Mixing (g)

Water

Alcohol

Predicted measurements (water + alcohol)

Actual measurements (water + alcohol)

Differences

2a. What type of mixture was formed when you mixed the water and the ethyl alcohol?

b. What happened to the volume?

c. What happened to the mass?

3. What conclusions can you reach from this inquiry?
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Questionnaire-Activity 4

Name: __________________________________________
Date: __/__/__

Dissolving a Solid and Measuring Mass

1. Write your procedures below.

2. Record your results from the inquiry.

3. What can you conclude from your experiment?
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If I Had Time Additions:
In my unit, I could use the science probe Hydromania I TRK: Properties of Water. The name of the lab
activity that uses a lab probe is The Greater-Dissolver. Students will explore the properties of water that make it
an outstanding solvent, using conductivity as an indicator.
I could also use a simulation in my unit. The simulation I thought would be beneficial can be found at
http://physioweb.med.uvm.edu/bodyfluids/osmosis.htm. There is a simulation on this site that shows the behavior
of water and a solute in a simple solution. Students can increase or decrease the number of solute molecules to
see what kind of effect it has on the solution.

The two types of assessments I did not think of using in my unit plan are clinical interviews and
daily journals. I think the classroom interviews are very appropriate for my unit because my unit
includes a number of whole class discussions. This poses an issue if the same students are always
participating in class discussions. If this occurs, I will not be able to assess the students who do not
regularly participate in classroom discussions. With the clinical interviews, I can gather a sense of what
they understand relative to the unit (i.e., are they grasping the concepts) and how they are progressing.
From this individual assessment, I can decide if further guidance is necessary. If I found this to be the
case, I could offer the students an opportunity to revise their work.
In order for me to conduct these individual assessments and still have ample time to address any
concerns, I would need to conduct them twice a week during the two week unit. For week one, I would
conduct the interviews after activity 2 and day 2 of activity 3. For week two, I would conduct them after
day 1 of activity 4 and after day 3 of activity 4.
The other type of assessment I did not think of using in my unit, but would be very appropriate,
would be daily journals. For the same reason noted above, since I use a large number of discussion
assessments in my unit, I may not be able to accurately assess each individual student. Therefore, with
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daily journals, students could write reflections of their approach, what questions they thought of when
performing the activities, and what they learned from performing each inquiry activity.
I would ask students to write in their journals after each activity. So, they would be writing in
their journals four times throughout the unit. If I felt as though they missed something by reading their
journal reflections, I would offer them a chance to revise their work.
Unit Reflections:
I taught two days work of activities at King Philip Middle School in Norfolk, Massachusetts.
First, I taught day two of activity three where students performed an inquiry to discover that solutions
can become saturated once the solute no longer dissolves in the solvent. For this activity, I taught a
group of 25 students, many with IEPs. The teacher of the class did not share with me how many
students were on IEPs, but she said a large number of students in the class were on IEPs.
I began my lesson by asking students what the meaning of a solution is. Some students answered
using their own definitions of a solution. Some of their answers were partially correct, so I would ask if
anyone would like to add to that person’s definition rather than saying their definitions were only
partially correct. A few more students added to their definitions and we were able to establish a
reasonably accurate definition of a solution. One student read the definition of a solution directly from
the textbook to me. This shows that the student thinks the correct answer is what is most important. If I
had to teach this lesson again, I would specify that they should provide a definition of a solution using
their own words.
Once we discussed the definition of a solution, they were given the procedure for the inquiry and
asked to work on the activity. I told them that I’d give them 20 minutes to complete the activity.
As students worked on the activity, I circulated around the room as students investigated what
happened when they added salt to water. I went to each pair of students and asked them what happened
when you add just one or two lab scoops of salt? What about three or four? Most of the students said
that not much happened and it looked like the salt dissolved. Some told me that the salt dissolved the
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water. I used that as a teaching moment to ask them is salt the solute or solvent? Some students told me
that the salt was the solute, so I asked them, if salt is the solute, how can the salt be dissolving the water?
They realized that the water is the one really doing the dissolving, not the salt. I continued to make
observations and circulate around to the various pairs throughout the activity. I observed that students
were using varied amounts of salt to add to the water, so some reached saturation sooner than others.
They added salt using long-metal lab scoops. I also asked them if they were starting to see anything
forming on the bottom of the test tube and if so, why? Most students said that it was salt gathering on the
bottom because the water could not dissolve any more salt. Some other students were still confused
with the idea that salt was doing the dissolving and said the salt could not dissolve any more water. I
spent some time with those students trying to teach them that the water was doing the dissolving, not the
salt.
After the activity, students were asked to answer a questionnaire about their observations. After
they completed the questionnaire, we reconvened as a class for a discussion. I asked the students what
they think happened. A few students participated and said that the water dissolved as much salt as it
could. I asked them what evidence they collected that led them to their conclusions. They said that they
kept adding more and more salt until the salt started appearing on the bottom of the test tube. They said
before it appeared on the bottom, the water must have dissolved the salt. I asked the students how many
scoops of salt they added before seeing salt on the bottom. They had varied responses. Some added
three or four, while others added five or six. I asked them, how could we design this experiment so that
we can be sure we start seeing the salt at the bottom of the test tube at the same time? A few students
volunteered and said by adding the same amount of salt. I then took that opportunity to introduce the
idea of controlling variables. I then followed up with an explanation of a saturated solution and told
them they created a saturated sodium chloride solution in their experiment.
There are a few things I would change about my lesson if I were to teach this lesson again. First,
I would have students working in pairs at their lab stations. The teacher of the class told me that they
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usually work at stations set up at the back of the classroom. This is how she wanted to set up my lab
activity so I followed her instruction. This caused some behavioral issues because the whole class was
grouped together, all in the same corner of the room.
In addition, I would add a few more questions to my class discussion to engage the students in
further discussion. Some additional questions would be: How do you know how much salt you added?
What if you needed to describe this to someone so they could repeat your procedure and get the same
results you did? What is it called when we keep something constant in the experiment? Also, I’d ask,
when is a solution saturated before explaining the concept of a saturated solution. I’ve added these
questions to my unit.
The second activity I taught was day one of activity four. I taught this activity with a different
group of students. This class was made up of 21 students. Unlike the previous class I taught, this class
did not have any students on IEPs.
The purpose of this activity was for students to perform an inquiry to discover that mass is
conserved during dissolving while the combined volume of a solvent and solute may change during
dissolving. They had to combine water and alcohol.
I began my lesson by asking students what the meaning of a solution is in their own words. The
students who answered my question gave me a reasonable definition of a solution. Once I had 4 or 5
definitions from students, I gave them the official definition of a solution.
After we discussed the definition of a solution, the students were given a copy of the procedure
for the inquiry and asked to work on the activity. I told them that they would have 20 minutes to
complete the activity.
I experienced the same behavioral issues that I had in the previous class because once again, the
teacher of the classroom instructed me to set up the materials at the back corner of the classroom (where
the electronic scales were located). The students were crowded in this area and were just talking with
their partners while waiting to use the electronic scale.
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In addition, I was a little disappointed with the teacher of the classroom because I sent her the
procedure ahead of time and she told me she had all of the supplies necessary to do the activity. When I
arrived in her classroom and requested 100 ml graduated cylinders, she told me that she only had a few
50 ml graduated cylinders and a few 10 ml cylinders. Therefore, I had to have half of the class use 25
ml of water and alcohol as opposed to 50 ml like the procedure called for. The other half of the class was
instructed to use 5 ml of water and alcohol when performing the inquiry.
During the inquiry, I circulated around to the pairs of students and asked them what they thought
would happen to the mass and volume when they mixed the water and alcohol. Some students said that
they would both change, while others said that just the volume would change. After they mixed the
water and alcohol, I asked them what happened to the mass and volume. I got various answers. Some
said the mass went up and so did the volume. Some said they both stayed the same. Others said the
volume went down and the mass stayed the same. I refrained from asking them why they thought this
occurred at the time because I wanted to save this for the class discussion.
Once the 20 minutes were over, I had them answer some questions about the inquiry. After they
completed the questions, we had a class discussion. I asked each pair what results they obtained. As
mentioned above, the results varied greatly. Only a few students obtained the expected results (mass
should not have changed and volume decreased). Therefore, I told the students what the expected
results should have been and I asked them why they thought the mass wouldn’t change. One students
answered because mass is conserved during dissolving. I agreed and re-iterated this to the group and
asked them if they had any questions. No other students raised their hands. When I asked them about
why the volume should decrease, a few students said that it decreases because some of the alcohol was
dissolved by the water. I agreed and once again asked them if they had any questions. Lastly, I asked
them if mass is always conserved and if volume always changes. Some students told me that mass
should never change, but volume may not change because it would depend on how much of the solute
dissolved in water.
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If I had to teach this lesson again, I would be sure I had the 100 ml graduated cylinders for all
pairs. I think that may have made a difference in the inconsistent class data. In addition, I would like
the students to be more spread out so they are not all crammed in the back of the room.
In addition, I would ask them, how do you know if you measured the mass and volume
correctly? If you didn’t, could that have an affect on your results? I have added these questions to my
unit. The teacher of the classroom told me that they know the proper techniques for measuring mass and
volume. Based on this information, I did not specify that they needed to be very precise when taking
measurements. I would definitely remind them of this if I taught this lesson again.
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