2
P ’. HTips for Teachers

Balancing Chemical Equations

The Balancing Chemical Equations simulation allows students to explore synthesis, decomposition,
and combustion reactions and play a game to test their balancing strategies.

Intro Screen

Three unbalanced equations with small coefficients help familiarize students with what needs to be
balanced and what can be varied to generate a balanced chemical equation.
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Several unbalanced equations representing synthesis, decomposition, and combustion reactions are
available to help students develop strategies for balancing equations.

VARY
coefficients until
the equation is
balanced and in
simplest terms

«f Balanced
& Simplified

CHOOSE from 3
reaction types

&

@ Synthesis @ Decomposition © Combustion

Balancing Chemical Equations

Carpenter, Rouinfar & Salpepi, April 2026

A

sl

.DA

) ©
o

SELECT an
equation to start
balancing

[JC,H, + (10, = [1CO, + [ H,0 B ==

[JCyH, + [0, = [ CO, + [JH,0
[JCyHsOH + (] 0, = [1CO, + [T H,0
[[JCH3OH + ] O, =[] CO, + [JH,0

[JC,H, + (] O, = []CO, +[1H,0

D CoH, + 0, + [1CO, + [H,0 [ 4|

@& < @ |PhET :




Game Screen

The Game challenges students to balance 5 randomized equations per level, with coefficients from 1-7.
Students can submit up to 2 attempts per question for feedback, but there are no scales or bar charts.
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Insights into Student Use

Scales and Bar Charts

Students first learning to balance equations may at first rely solely on the balance scales or bar charts for
balancing. This gives them a great working definition of a balanced equation, but it is the Equations
screen which helps them to move beyond these tools to more general strategies for balancing, and
focuses their attention on the symbols and molecules.

Equation and Game Feedback @
¢ On all screens, students will receive feedback when an equation is balanced. On the
. ) “ y «f Balanced
Intro screen, a smiley face and a checkmark with the word “Balanced” will appear. ¢ Not Simplified
The Equations and Game screens have additional feedback indicating whether the —r

balanced equation is in simplest form.
e For the Game, when the equation is balanced but not with the lowest coefficients (e.g., 2A + 2B —
2AB), we count the answer as incorrect, but ask them to try again with the prompt shown at the right:
e For the Game, when students submit an unbalanced equation on their first attempt, they have the
option to “Show Why”. This feature uses a different representation for each level: Level 1 uses balance
scales, Level 3 uses bar charts, and Level 2 uses a mix of both representations.

Suggestions for Use
See all published activities for Balancing Chemical Equations.

¢ Hide the molecules and ask students to balance an equation and draw the molecules represented.
This can reinforce differences between subscripts and coefficients, and get students comfortable

switching between both symbols and molecular-scale pictures.
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e Compare strategies: Ask student groups to compare how they arrived at a balanced equation on the
Equations screen, and brainstorm all of the different strategies that groups used for balancing,
especially for the more challenging equations for Combustion.

e Discuss coefficients and subscripts: Ask students why they think the simulation uses only whole
number coefficients, and why changing coefficients is allowed while changing subscripts isn’t.

Simulation Details 0 0
See this sim's Model Documentation for more details.

Scale analogy _
Note that the balance scales appear level when all coefficients are zero, even though 2 2
the equation is not balanced. This limitation of the analogy doesn’t affect student

usage or interpretation of the scales. Also, as each atom type is balanced, the scale N

turns yellow to highlight the difference.

Inclusive Features
See the simulation page for all supported inclusive features.

Interactive Description
This simulation has some support for screen reader access, but is not a fully described interactive
experience.

e This simulation provides accessible names on all interactive objects and numeric values for the
coefficients in the equations.

e The Game screen description provides some additional on-screen text.

e Teachers can access the Accessibility (A11y) View to see the descriptions available to screen reader
users to decide if the sim's description meets their instructional needs. Please note: A11y View is not
intended for student use and will not provide a good experience for learners using screen reader
software.

Customization Options

Option 1: Use PhET Studio to configure a sim exactly how you want students to see it, save your
preset, then send the preset link to your students. This is a premium product. Start a free trial today!

Option 2: Query parameters allow for customization of the simulation, and can be added by appending
a '?' to the sim URL, and separating each query parameter with a ‘&’. The general URL pattern is:
..html?queryParameterl&queryParameter2&queryParameter3

For example, in Balancing Chemical Equations, if you want to change the screen order
(screens=2, 1, 3), with the 2nd screen open by default (initialScreen=2) use:

https://phet.colorado.edu/sims/html/balancing-chemical-equations/latest/balancing-chemical-equations_all. html?screens=2,1,3&initialScreen=2

To run this in Spanish (locale=es), the URL would become:

https://phet.colorado.edu/sims/html/balancing-chemical-equations/latest/balancing-chemical-equations_all.ntml?locale=es&screens=2,1,3&initialScreen=2
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&3 Indicates this customization can be accessed from the Preferences menu within the simulation.

Query Parameter and Description Example Links

@ initialCoefficient - sets the initial
coefficient for every term, in every equation, to
either 0 or 1 (default).

gameLevels - specifies which levels appear in
the game.

screens - specifies which screens are included
in the sim and their order. Each screen should be
separated by a comma. For more information,
visit the Help Center.

initialScreen - opens the sim directly to the
specified screen, bypassing the home screen.

€ locale - specify the language of the
simulation using ISO 639-1 codes. Available
locales can be found on the simulation page on
the Translations tab. Note: this only works if the
simulation URL ends in “_all.ntml”.

€3 audio - if muted, audio is muted by default. If
disabled, all audio is permanently turned off.

interactiveHighlightsInitiallyEnabled -
opens the sim with interactive highlights enabled.

supportsPanAndZoom - when false,
disables panning and zooming using pinch-to-
zoom or browser zoom controls. Default is true.

allowLinks - when false, disables links that
take students to an external URL. Default is
true.

Additional PhET Resources

initialCoefficient=0

gameLevels=2, 3

screens=1
screens=2,1
initialScreen=1
initialScreen=2

locale=es (Spanish)
locale=fr (French)

audio=muted
audio=disabled

interactiveHighlightsInitiallyEnabled

supportsPanAndZoom=false

allowLinks=false

See PhET's Inclusive Design page to learn more about
each Inclusive Feature and how to use them with your

students.

For more tips on using PhET sims with your students, see

Tips for Using PhET.

To learn more about ways to create and facilitate sim-
based lessons, visit our free Virtual Workshops.
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