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Introduction

For students studying chemistry and physics, visual tools that bring abstract concepts to life can make a world of

difference. The PHET (Physics Education Technology) “Build an Atom” simulation is one of those tools, offering an

interactive playground where learners can assemble atoms by adding protons, neutrons, and electrons. While the

simulation is intuitive, many educators and students look for a clear, step �by �step answer key to ensure they’re

building the correct atomic structure and to help assess learning outcomes. This article provides a comprehensive,

natural �flowing guide to the PHET Build an Atom simulation, a detailed answer key, and practical tips for teachers

and learners alike.

What is the PHET Build an Atom Simulation?

The PHET Build an Atom simulation is an online, interactive activity developed by the University of Colorado

Boulder. It lets users construct atoms by selecting the number of protons, neutrons, and electrons, then visualizing

how these particles form the nucleus and electron cloud. The simulation emphasizes the relationship between

atomic number, mass number, and charge, making it a valuable resource for courses ranging from introductory

chemistry to high �school physics.

Why Use an Answer Key?

Even though the simulation is user �friendly, having a reliable answer key offers several benefits:

•  Assessment Accuracy – Teachers can quickly verify if students have built the correct atom.

•  Learning Reinforcement – Students can self �check, reinforcing the concepts of atomic structure.

•  Consistency – An answer key ensures everyone follows the same standard, reducing ambiguity.

•  Time Efficiency – It saves instructional time by cutting down on repetitive troubleshooting.

Getting Started: Setting Up the Simulation

Before diving into the answer key, ensure you have a stable internet connection and a modern browser (Chrome,

Firefox, or Edge). Open the PHET Build an Atom page at https://phet.colorado.edu/sims/html/build-an-atom/latest/

build-an-atom_en.html. The interface consists of:

1.  The Atom Builder panel on the left, where you select the element and add particles.

2.  The Atom Viewer on the right, which displays the constructed atom.

3.  Control buttons for Reset, Save, and Export.

Once the page loads, you’re ready to start building.

Step �by �Step Answer Key for Building an Atom

The answer key below outlines a standard procedure for constructing a neutral atom of any element. Follow these

steps, and you’ll create a correct, visually accurate model.

1. Selecting the Element



Begin by choosing the element you want to build. Click the dropdown menu labeled “Element” and select the 

desired element. The simulation automatically updates the atomic number (Z) and mass number (A) displayed in 

the top right corner of the Atom Builder panel. For example, selecting Oxygen (O) will show Z /= /8 and A /= /16.

2. Adding Protons

Protons are represented by red spheres in the nucleus. The number of protons must match the element’s atomic

number. In the Atom Builder, click the red “+” icon until the proton count equals Z. For Oxygen, you’ll need eight red

spheres. The simulation will prevent you from adding more than the required number; if you attempt to exceed Z, a

warning will appear.

3. Adding Neutrons

Neutrons appear as gray spheres and are added using the gray “+” icon. The total number of neutrons equals the

mass number minus the atomic number (A – Z). For Oxygen (A = 16, Z = 8), you’ll add eight gray spheres. If the

simulation shows a different mass number, double �check the element selection.

4. Adding Electrons

Electrons are blue spheres that orbit the nucleus. Their count equals the number of protons for a neutral atom. Click

the blue “+” icon until the electron count equals Z. For Oxygen, you’ll add eight blue spheres. If you add more or

fewer, the atom’s overall charge will change, and the simulation will display a “+” or “–” sign next to the atom.

5. Verifying the Charge

Once the particle counts are correct, the simulation should show a neutral charge (a small “0” or no sign). If a

positive or negative sign appears, adjust the electron count accordingly: add an electron to neutralize a positive

charge, or remove an electron to neutralize a negative charge.

6. Saving or Exporting the Result

When your atom is complete, click the Save button to store the configuration in your browser’s local storage. For 

classroom use, you can also click Export to download an image or a text file of the atom’s properties.

Common Mistakes and How to Avoid Them

Even experienced users can slip up. Here are frequent errors and quick fixes:

•  Miscounting Protons or Electrons – Use the on �screen counters. Hover over each particle in the Atom Viewer; 

the simulation will display the particle type and count.

•  Adding Excess Neutrons – Double �check the mass number. Remember, mass number = protons + neutrons.

•  Forgetting to Reset – If you’re trying a different element, always click Reset before selecting a new element to 

avoid leftover particles.

•  Ignoring the Charge Indicator – The small sign next to the atom is a quick visual cue. If it shows “+” or “–”, 

adjust electrons accordingly.

•  Not Saving – Without saving, you risk losing your configuration if the browser is closed. Save after each 

correct build.

Using the Answer Key for Teaching and Assessment

Teachers can leverage the answer key in multiple ways:

1.  Quick Checks – During lab sessions, ask students to build a specific atom and then verify against the key.

2.  Homework Assignments – Provide a list of elements and ask students to submit screenshots of their atoms. 



The answer key allows for automated grading if you use a shared spreadsheet.

3.  Peer Review – Students can compare their builds with the key and correct each other’s mistakes.

4.  Formative Feedback – Use the key to pinpoint common misconceptions, such as confusing mass number 

with atomic number.

Extending the Simulation: Advanced Features

Beyond the basic build, PHET offers several advanced options that deepen understanding:

•  Isotopes – By adjusting the neutron count, students can create isotopes of the same element and explore 

stability.

•  Charged Ions – Deliberately add or remove electrons to build cations or anions, then observe how the charge 

changes.

•  Periodic Table Integration – The simulation links to a mini �periodic table, enabling quick navigation between 

elements.

•  Data Export – Export particle counts and charges to analyze trends across multiple atoms.

Resources for Further Learning

To supplement the PHET Build an Atom simulation, consider the following resources:

•  PHET Interactive Simulations – Explore other chemistry and physics simulations.

•  Khan Academy – Atomic Structure – Video lessons and quizzes.

•  ChemGuide – Atoms – In �depth articles on atomic theory.

•  Encyclopedia Britannica – Atom – Comprehensive overview.

Conclusion

The PHET Build an Atom simulation is a powerful, hands �on tool that brings the microscopic world into the

classroom. By following the answer key provided, students can confidently construct neutral atoms, understand the

interplay between protons, neutrons, and electrons, and appreciate the significance of atomic and mass numbers.

For educators, the key offers a streamlined assessment method, while the simulation’s advanced features

encourage exploration beyond the basics. Whether you’re a high �school chemistry teacher or a curious learner,

mastering the Build an Atom simulation will deepen your grasp of atomic science and enrich your educational

experience.
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