Magnetic Variables!

Description

Students will learn about variables and magnets by making magnetic slime! Groups of
students will work together to change the amount of ingredients in magnetic slime to see
what variables affect the magnetism of the slime.
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Introduction

This is a two-day lesson that incorporates direct instruction about variables with a hands-on experiment
for students to conduct. The lesson teaches students about variables and how they contribute to the
results of an experiment or process. To introduce students to variables, they will make paper airplanes to
understand independent and dependent variables, as well as control groups. The lesson also integrates
what students already know about magnets and magnetism with an experiment on day two. Groups of
students will change different variables in a magnetic slime recipe. Then as a class they will compare the
magnetism, viscosity, and other elements of the slime to see how changing the different variables affects
the slime. Students will learn how to document their process and assess the data at the end of the
experiment. To assess understanding, students will complete an assessment, demonstrating their
knowledge of experimental design and variables.
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Curriculum Alignment

NC Essential Standards, 3-5 Science

4.P.1.1 Explain how magnets interact with all things made of iron and with other magnets to produce
motion without touching them.

4.P.2.1. Compare the physical properties of samples of matter (strength, hardness, flexibility, ability to
conduct heat, ability to conduct electricity, ability to be attracted by magnets, reactions to water and fire).
W 4.2 Write informative/explanatory texts to examine a topic and convey ideas and information clearly.
SL 4.4 Report on a topic or text, tell a story, or recount an experience in an organized manner, using
appropriate facts and relevant, descriptive details to support main ideas or themes; speak clearly at an
understandable pace.

Objectives

e Students will be able to understand how different variables affect outcomes
e Students will be able to explain how varying amounts of iron affect how magnets interact
e Students will be able to explain the process of an experiment

Time & Location

This lesson will take two, 45-minute class periods to complete. All activities can be done in a regular
classroom. If a lab space is available, day two may be completed in a lab.

Teacher Materials

Magnetic Slime Recipes
Copies of Assessment

e 1 ream of White Copy Paper

e 2 pieces of Chart Paper or use of a computer
e Markers

e 1 Pencil

[

[ ]

Student Materials

® Science Notebook (or place to record data and take notes)
e Copy Paper (cut into various sizes for paper airplanes) - 5 per group (or pair)
e Yard Stick/Meter Stick (1 per group or pair)

e i cup (per group) Liquid Starch

e Yicup (per group) Elmer’'s Glue

e 11b. bag Iron Oxide Powder

e 10 Disposable Bowls (1 per group)

e 10 Popsicle Sticks (1 per group)

e 1 per group Neodymium (rare earth) Magnets

e Paper Towels

e Magnetic Slime Recipes (1 per group or student).
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https://www.amazon.com/Purex-Sta-Flo-Liquid-Starch-Ounce/dp/B071Z53BJ1
http://www.amazon.com/Black-Iron-Oxide-Fe3O4-Synthetic/dp/B008LEOMJC/ref=as_li_ss_til?tag=frufunforboy-20&linkCode=w01&creativeASIN=B008LEOMJC
http://www.amazon.com/gp/product/B000W8O7P4?creativeASIN=B000W8O7P4&linkCode=w01&linkId=NVXBRYIIZLMKVIRI&ref_=as_sl_pc_ss_til&tag=frufunforboy-20

Safety

This lesson is safe and has few precautions to note. The main safety concern is the use of the iron oxide
powder. The powder should not be inhaled, tasted, etc. by students or adults. It may be necessary for the
teacher to prepare the iron oxide powder in advance for students. The Safety Data Sheet for the iron
oxide powder is available for reference. Students should not put the slime in their mouths after it has been
made; it is safe for them to touch.

Iron Oxide Powder - Safety Data Sheet

Student Prior Knowledge
Students should already have a base knowledge of magnets and magnetism before starting this lesson.

Teacher Preparations

On Day 1 the teacher needs to have the anchor chart (Appendix A) for variables prepared. The teacher
needs to have copy paper cut into different sizes and sorted for pairs of students. The teacher needs to
assign pairs of students if they are not choosing their partner on their own. A sample of the chart and
information for students’ science notebooks should be prepared.

On Day 2 the teacher needs to have the materials and stations prepared for students before beginning
the lesson. The teacher needs to assign groups of 3-4 students for Day 2 if the students are not choosing
their own groups. Printouts (and copies if you want students to glue them in their notebooks) of magnetic
slime recipes should also be provided for each group.

Activities

Day 1:

e The teacher will begin the lesson by talking with students about baking a cake and ask students
to raise their hand if they have ever baked a cake. Make a list of the important things to do
before, during, and after baking a cake. (This could be adapted to have students
Think-Pair-Share instead of discussing as a whole class first).

e Then the teacher will discuss with the class that no matter if you are baking a cake at home, are a
professional baker, a scientist, engineer, teacher, etc. that you must consider variables when
making or doing something.

e The teacher will define a variable as: “Anything that can change. Any factor, trait, or condition that
can exist in different amounts.” The definition could be on a pre-made anchor chart or
presentation slide. Students should think about when you bake a cake, the amount of any
ingredient can be a variable which would change the taste of the cake. Also, the baking
temperature could be a variable that would affect how quickly or how well the cake bakes.

e The teacher will explain how there are three different types of variables (independent, dependent,
and controlled) that scientists consider when doing an experiment. See chart below (Appendix A).

e The teacher will tell students they are going to think about variables like scientists today by
making paper airplanes. They will demonstrate the independent variable by using different sizes
of paper to test the dependent variable (the distance that the paper airplane flies). The controlled
variables (constants) will be paper type and force exerted to fly the plane. This lesson could be
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http://n.b5z.net/i/u/10066364/f/Black_Iron_Oxide_Synthetic_-_MSDS.pdf

Day 2:

more inquiry-based if students try and guess the different variables, rather than providing them
with a pre-made list.

The students will make a chart in their science notebooks noting the different variables to be used
in the experiment. Then they will make a chart to record the results of the experiment. A sample
or template may be provided.

The students will work in pairs to create paper airplanes; airplanes should utilize the same design
within the same group. Different groups may make different designs - as long as the designs
within the group are the same. If comparing results as a whole class, all groups’ designs should
be the same. This lesson could be adapted by having students work individually or in small
groups, instead of in pairs.

The students will record their results as they fly each paper airplane. The students should make a
test 5 paper airplanes. The students may test their airplanes in the classroom or in the hallway.
Students can measure in standards units of measure with meter or yard sticks or nonstandard
units of measure by measuring how many tile lengths the paper airplane flies.

Discuss as a class what the students noticed about the results of their testing (this can be done
on day 2 if there is no more time).

Before the lesson, the teacher will set up a station for each group of students with the following:
liquid starch, Elmer’s glue, iron oxide powder, disposable bowl, popsicle stick, paper towels, and
recipe card. The materials may be measured ahead of time by the teacher or the students can
measure if the teacher wants students to work on measurement. Measurements for each of the
above items may be found in the Materials List.

The teacher will review with students the 3 different types of variables from Day 1.

The students will share what they learned about the 3 different kinds of variables; what they are,
examples, etc.

The teacher will show the students magnets and ask them to recall what they know about how
magnets work. Students should already have some background knowledge about force and
motion with magnets.

The teacher will explain to students that they will apply their knowledge of variables and magnets
and use that information to make magnetic slime!

The teacher will explain that there are recipes for magnetic slime where various ingredient
ratios/amounts have been altered. The different groups will make different slime recipes and then
compare the magnetism of the slime with different ingredient amounts as a class. The teacher
can assign groups ahead of time or allow students to make their own groups of 3-4 students,
based on student need.

The students will form groups and take their science notebooks to a work station. In their science
notebooks, the students need to write down the recipe for magnetic slime that they will be
making. To save time, the teacher may print out multiple copies of the card so that students can
glue them into their notebooks, rather than writing them down.

Students will work in their groups to make their magnetic slime. The teacher will circulate to assist
students.

Once all batches of magnetic slime are prepared, students will be given a rare earth magnet to
test how magnetic their slime is, if at all. Students should record this data in their science
notebook. They will use qualitative descriptions to discuss the strength of the magnetic slime.

As a class the teacher will lead a discussion, comparing the groups’ magnetic slimes and their
strengths.
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e As a class, students should chart the amount of iron oxide powder and relate it to the strength of
the slime. The teacher should facilitate a discussion about how the different variables affected the
magnetic slime.

e The students will write about the process of making magnetic slime in their science notebooks by
integrating the variable vocabulary and a discussion of how the variables affected the slime.

Assessment
The teacher may use each student’s reflection (in their science notebook) as a formative assessment tool.

Standards addressed:
4.P.1.1 Explain how magnets interact with all things made of iron and with other magnets to produce
motion without touching them.

4.P.2.1. Compare the physical properties of samples of matter (strength, hardness, flexibility, ability to
conduct heat, ability to conduct electricity, ability to be attracted by magnets, reactions to water and fire).

W 4.2 Write informative/explanatory texts to examine a topic and convey ideas and information clearly.

SL 4.4 Report on a topic or text, tell a story, or recount an experience in an organized manner, using
appropriate facts and relevant, descriptive details to support main ideas or themes; speak clearly at an
understandable pace.

For a summative assessment, the students will answer an open ended prompt where they have to apply
their knowledge of variables to a hypothetical experiment. See Appendix B. The answer key can be found
in Appendix C.

The assessment will demonstrate to the teacher if the student understands how to distinguish between
dependent, independent, and controlled variables. It also will show if the student understands the
relationships between the three different types of variables.

Standards addressed:

From DPI - They must have experiences that allow them to recognize patterns in data and use data to
create reasonable explanations of results of an experiment or investigation. They should be encouraged
to employ more sophisticated language, drawings, models, charts and graphs to communicate results and
explanations.

4. L. 1.1 Give examples of changes in an organism’s environment that are beneficial to it and some that
are harmful.

*The summative assessment could be adjusted to include a word bank for students if need be.

Critical Vocabulary

Variable, Independent, Dependent, Controlled, Data, Magnetic,
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http://www.dpi.state.nc.us/docs/curriculum/science/scos/support-tools/new-standards/science/3-5.pdf
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Appendix B
NAME:
DATE:

VARIABLE ASSESSMENT

LucyY IS INVESTIGATING PLANT HEIGHT GROWTH. THE PICTURE BELOW SHOWS THE TWO DIFFERENT
WAYS THAT LUCY IS EXPERIMENTING WITH PLANT GROWTH.

1. WHAT 1S LucY's INDEPENDENT VARIABLE?

2. WHAT 1S LucY’s DEPENDENT VARIABLE?

3. EXPLAIN WHAT DIFFERENT VARIABLES (AT LEAST 2) LUCY SHOULD CONTROL FOR.
W/HY SHOULD LucY CONTROL THESE VARIABLES?
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4. Lucy's FRIEND JASON THINKS THAT SHE SHOULD PICK A DIFFERENT INDEPENDENT VARIABLE
TO INVESTIGATE PLANT GROWTH. DRAW A DIAGRAM TO SHOW WHAT VARIABLE LuCY cOuLD
USE FOR AN INDEPENDENT VARIABLE AND THEN EXPLAIN YOUR THINKING. WHAT DATA
SHOULD LUCY COLLECT AND WHY?

DiAGRAM:

EXPLANATION:

Appendix C
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Answer Key

1. Amount of light

2. Growth of plant

3. Possible answers: temperature, omount of water, time watered, type of
plant. Explaonation should show student understanding of variobles
and how not keep these variables constant may offect the results of
the experiment.

4. Possible answers: temperature, amount of water, time watered, type of
plant. The diagram should show a change in one of these new
independent variables. Explanation should show understaonding of
variobles and their relationships. Student should answer that Lucy is
still collecting data about how tall the plant grows because the
dependent varioble is not changing.

Appendix D
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/ Magnetic Slime Recipe A \

Ingredients
% cup Liquid Starch
% cup Elmer’s Glue
2 tablespoons lron Oxide Powder
Disposable Bowl
Popsicle Stick
Paper Towels

Directions

Put %4 cup of liguid starch into The bowl,

Add 2 tablespoons of iron oxide powder. Stir until well
mixed.

Add % cup of Elmer’s glue and mix

Keep sfirring into slime starts fo form. Then take the
slime out of the bowl and mix with your hands. Squish
until it is well mixed.

'lmLuid_

/ Magnetic Slime Recipe B \

Ingredients
% cup Liquid Starch
% cup Elmer's Glue
2 tablespoons iron Oxide Powder
Disposable Bowl
Popsicle Stick
Paper Towels

Directions
Put ¥ cup of Hiquid starch into the bowl.
Add 2 tablespoons of iron oxide powder. Stir until well
mixed.
Add % cup of Elmer's glue and mix.
Keep sfirring into slime starts to form. Then take the
k slime out of the bow! and mix with your hands. ScLulsh

until it 1s well mixed.

11cLu1d_
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/ Magnetic Slime Recipe C \

Ingredients
“ cup Liguid Starch
% cup Elmer's Glue
2 tablespoons lron Oxide Powder
Disposoble Bowl
Popsicle Stick
Paper Towels

Directions
Put % cup of 11q_u1d starch info the bowl.
Add 2 tablespoons of iron oxide powder. Stir until well
mixed.
Add % cup of Elmer's glue and mix
Keep 5#1rrmg into slime starts to form. Then take the

\ slirme out of the bowl and mix with your hands. Squish

until it is well mixed.

lhthd.

/ Magneﬂr: Slime Recipe D \

Ingredients
% cup Liguid Starch
% cup Elmer's Glue
3 tablespoons Iron Oxide Powder
Disposable Bowl
Popsicle Stick
Paper Towels

Directions
Put % cup of quyhd starch into the bowl
Add 5 tablespoons of iron oxide powder. STir until well
mixed.
Add % cup of Elmer's glue and mix.
Keep sfirring into slime starts to form. Then take the

\ slime out of the bowl and mix with your hands. 5cLu15h

until it is well mixed.

llquld.
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/ Magnetic Slime Recipe £ \
mgredhems

% cup L‘LcLuld Starch

A cup Elmer’s Glue

1 tablespoon Iron Oxide Powder
Disposable Bowl

Popsicle Stick.

Poper Towels

Directions
Put % cup of 'uoLuid starch into the bowl.
Add 1 Tablespoon of iron oxide powder. Stir until well
mixed.
Add % cup of Elmer's glue and mix
Keep stirring into slime starts to form. Then take the
slime out of the bowl and mix with your hands. Squish

until it is well mixed.
\ Pat the slime dry with a paper towel to remove extra
liguid.
/ Magnetic Slime Recipe F \

Ingredients
% cup Liguid Starch
% cup Elmer's Glue
% tablespoons lron Oxide Powder
Disposable Bowl
Popsicle Stick
Paper Towels

Directions
Put % cup of liquid starch into the bowl
Add % tablespoon of iron oxide powder. STir until well
mixed.
Add % cup of Elmers glue and mix.
Keep stirring into slime starts fo form. Then take the
K slime out of the bowl and mix with your hands. Squlsh

until it is well mixed.

11cLu'Ld_
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/ Magmeﬂc Slime Recipe G \

Ingredients
Y cup Liguid Starch
¥s cup Elmer's Glue
4 tablespoons lron Oxide Powder
Disposable Bowl
Popsicle Stick
Paper Towels

Directions
Put % cup of llqﬁul.d starch into the bowl

Add 4 Tablespoons of iron oxide powder. Stir until well
mixed.
Add ¥ cup of Elmer's glue and mix
Keep stirring info slime starts fo form. Then take the
\ slime out of the bowl and mix with your hands. Squish

until it is well mixed.

11CLU1d_
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