Mass Estimation Detectives

Learning Objective: Students will be able to compare the mass of an unknown object to a known mass (a
benchmark) and use reasoning to make a reasonable estimate.

Key Vocabulary: Mass, Estimate, Gram, Pan Balance, Heavier, Lighter, About the Same

Materials Needed:

e Pan balances (1 per group of 3-4 students)

e A set of gram masses/cubes (e.g., 1g, 5g, 10g, 20g cubes/weights)

e A "Mystery Bag" for each group containing 5-7 small, common objects. For example:
A large metal spoon
A whiteboard marker

A small box of crayons

0

0

0

0 A roll of tape
0 A feather or a cotton ball

0 A rubber eraser

¢ A small notebook

e Student worksheet (see template below)

e Pencils

Activity Procedure
Part 1: Setting the Stage

1. Introduce Mass: "Today, we are going to be Mass Estimation Detectives! Mass is how much 'stuff' is inside
an object. We measure mass in units called grams."

2. Introduce the Tool: Show the pan balance. "This is our detective tool! It helps us compare mass. When both
sides are level, the masses are equal. If one side dips down, that object is heavier."

3. Establish a Benchmark: Hold up a 10-gram weight. "This is our 'Detective Clue.' It has a mass of 10 grams.
We will use this known mass to help us estimate the mass of all our mystery objects."

Part 2: Guided Practice - The "Heavier, Lighter, or About the Same" Game

1. Model: Take one object from a sample Mystery Bag (e.g., the spoon). Place the 10g weight on one side of
the balance and the spoon on the other.

2. Think Aloud: "Hmm, the spoon side is dipping down way low. That means the spoon is much heavier than
10 grams. | wouldn't estimate it's 11 grams—that's too close. | think it might be about 50 grams because
it's quite a bit heavier."

3. Try Another: Try a feather. "Wow, the 10g weight side is much lower. The feather is much lighter. | esti-
mate its mass is only about 1 gram."

4. Try a Third: Try an object that is close to 10g, like a marker. "This is tricky! The marker is just a little bit
heavier. | estimate its mass is about 12 or 15 grams."
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Part 3: Detective Work in Groups
1. Distribute Materials: Give each group a pan balance, a 10g weight, and a Mystery Bag.

2. Explain the Task: "Your job is to be detectives. For each object in your bag, you will first compare it to the
10g weight. Then, you will make your best estimate of its mass in grams and record it on your worksheet.

3. Circulate and Support: Walk around the room, asking guiding questions:
¢ "Is it much heavier, a little heavier, much lighter, or about the same?"
e "If the 10g weight is one unit, how many of those units do you think your object might be?"

e "That's a great estimate! What was your clue?"
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Student Worksheet: Mass Estimation Detectives

I

I

| :

I Detective Team:
| Our Known Mass Clue: 10 grams
I

i Directions: Test each mystery object against your 10g weight. Then, make your best estimate of its mass!

Mystery Object Heavier, Lighter, or My Mass Estimate (in grams)
About the Same as 10g?

I
I
| Spoon Heavier / Lighter / About the Same
! Marker Heavier / Lighter / About the Same
I
i Crayon Box Heavier / Lighter / About the Same
| Feather Heavier / Lighter / About the Same
I
. Eraser Heavier / Lighter / About the Same

Heavier / Lighter / About the Same

Heavier / Lighter / About the Same

I
I
I Heavier / Lighter / About the Same
I
I
| Heavier / Lighter / About the Same

Heavier / Lighter / About the Same

The Big Reveal!
Now, use the gram cubes to find the actua/ mass of one of your objects.

| chose the:

Its actual mass is: grams

How close was my estimate?
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Wrap-Up and Class Discussion
1. Share Findings: Ask a few groups to share one object they estimated well and one that was tricky.

2. Discuss Strategies: "What was a good strategy for making an estimate?" (e.g., thinking if it was a lot heavi-
er or a little heavier).

3. Connect to Real Life: "When have you estimated how heavy something was? When might a cook or a scien-
tist need to estimate mass?"

Differentiation

e For students needing support: Provide a word bank with choices for estimates (e.g., 1g, 5g, 10g, 20g,
50g). Work with them in a small group, focusing on the "Heavier/Lighter/About the Same" concept.

e For students needing a challenge:

0 Have them find the actual mass for ALL their objects and calculate the difference between their estimate
and the actual mass.

0 Give them a 1g weight and a 50g weight and ask them to decide which is the best "benchmark" to use for
each object and why.
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