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ENGAGE:  
Anchoring Phenomenon

INTRODUCING THE ANCHORING PHENOMENON

The baking soda and vinegar reaction, the flask, and the balloon are an 
example of a closed system, meaning no matter escapes the system. As 
the chemical reaction proceeds, the mass of the system remains constant 
because mass is conserved in chemical reactions. Students can observe 
this conservation of mass phenomenon by reading the mass on the 
balance and noting that the mass of the system remains constant. When 
the balloon is removed from the flask, the system is no longer closed and 
the gas escapes, which causes the mass of the system to decrease.

Encourage students to go online to view a video of the baking soda and 
vinegar reaction.

Lesson Objective
Students explain how chemical equations model chemical reactions and 
demonstrate the law of conservation of matter.

Build on Prior Lessons
In Lesson 1, students learned that physical changes do not change the 
identity of a substance, but chemical reactions rearrange atoms of reactants 
into new products. Lesson 2 builds on this as students use chemical equations 
to model chemical reactions.

Culturally Responsive Education
Begin by activating your students’ prior knowledge and cultural or community 
funds of knowledge related to the word conservation. Use what you learn from 
student responses to help students connect new academic concepts to their 
knowledge and interests. For example, students may describe what actions 
they do to conserve natural resources. Connect how the word conservation is 
used in environmental issues and in scientific conservation laws.

Allow students to choose how they respond to the TELL prompt. This can 
increase relevance, engagement, and empowerment. And students are more 
likely to show what they know if they have control over how their knowledge 
is communicated. Invite students to share  with the class in a safe and 
affirming environment.

Explore ONLINE!

11T  Physical Science Unit 4 Chemical Processes and Equations

DO NOT EDIT--Changes must be made through "File info" 
CorrectionKey=NL-A

Houghton Mifflin Harcourt®, and HMH® are trademarks or registered trademarks of Houghton Mifflin Harcourt. © Houghton Mifflin Harcourt. All rights reserved. 01/23  WF1692500  

13T  Physical Science Unit 4 Chemical Processes and Equations

Hands-On Lab  Small groups   30 minutes

When Chemicals React!

   Developing and Using Models

Students carry out and observe a chemical reaction and examine an equation that 
models what happens in the reaction.

Safety Information
Remind students to wear safety goggles, gloves, and aprons during the lab and clean 
up. Remind students to alert the teacher of any spilled liquid and wipe up the floor 
immediately; it is a slipping hazard.

Setup
• Provide multiple stations with a bottle of vinegar, a bottle of dish soap, and a 

container of baking soda so that more than one team can measure out their 
materials at a time.  

• To make diluted dish soap, use about ¾ dish soap about ¼ water.

• Make sure the funnel is completely dry before students add the baking soda. Using 
a funnel with a wider stem will also help prevent clogging.

Teardown
Pour the products down the drain and rinse the bottles well for the next class period.

Strategies
After lab clean up or the day after the lab, have students participate in a modeling 
exercise to show the conservation of matter:

• Write the reaction equation across the top of the board. Have sticky notes of four 
different colors available to students.

• Have two students use the sticky notes to model the atoms in the reactants. For 
example, they could put one blue, one yellow, one green, and three red sticky notes 
under “NaHCO

3
.” 

• Have two students rearrange the sticky notes representing the atoms of the 
reactants to represent of the products.

• Lead a discussion to help students recognize that all atoms from the reactants were 
used in the products and that no atoms had to be added, and so matter was neither 
created nor destroyed.
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HANDS-ON LAB

When Chemicals React!

MATERIALS

• baking soda, 8 g

• balance

• bottle, plastic, 250 mL

• cup, small

• dish soap, diluted, 30 mL 

• food coloring, 3 drops

• funnel

• graduated cylinder,  
100 mL or larger

• tub, plastic

• vinegar, 60 mL

 

 

You will carry out an investigation to observe what happens when acetic 
acid and baking soda are mixed. Acetic acid is a liquid ingredient in vinegar 
that gives vinegar its distinctive odor and taste.

 STEP 1 Place the funnel in the bottle and then put the bottle in the 
center of the plastic tub.

 STEP 2 Use a graduated cylinder to add 60 mL of vinegar and 30 mL 
of diluted dish soap into the bottle. Add 3 drops of the food 
coloring of your choice to the bottle.

 STEP 3 Wash and dry the funnel.

 STEP 4 Measure 8 g of baking soda into a cup.

 STEP 5 Predict what you think will happen when you pour the baking 
soda into the bottle.

 STEP 6 Place the clean, dry funnel in the bottle. Then, in one motion, pour the 
baking soda into the bottle and quickly remove the funnel.

 STEP 7 What evidence did you observe that a chemical reaction had taken place?

 

Sample answer: I think the baking soda will dissolve in the vinegar 

and produced bubbles.

Sample answer: As soon as the baking soda hit the liquid, the liquid started to 

bubble. The gas bubbles got caught in the soap and made a foam that came 

out of the bottle. The formation of a gas is a sign that a chemical reaction has 

happened.
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 STEP 8 The chemical reaction you observed is:

sodium bicarbonate   +   acetic acid   →  sodium acetate  +      water  +  carbon dioxide

   (solid)         (liquid)        (liquid)      (liquid)       (gas)

     NaHCO
3
    +         C

2
H

4
O

2
   →   NaC

2
H

3
O

2
     +     H

2
O    +        CO

2

How can you use the chemical equation to explain what you observed when you  
added baking soda (sodium bicarbonate) to vinegar (acetic acid)? Use atoms in  
your explanation.
Sample answer: The chemical equation shows that the atoms of the sodium 

bicarbonate and acetic acid rearranged to form sodium acetate, water, and 

carbon dioxide. Carbon dioxide is the gas that was formed and filled the 

bubbles.
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Hands-On Lab Scoring Rubric
Points Criteria

Records observations clearly and completely

Supports conclusions and explanations with valid and reliable evidence

Follows lab procedures carefully and fully
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