
phet magnetism lab answer key

phet magnetism lab answer key is an essential resource for students, educators, and anyone seeking

a deeper understanding of the PhET Magnetism lab simulation. This comprehensive guide covers

everything you need to know about interpreting answers, analyzing key concepts, and applying the

knowledge gleaned from the lab activities. If you’re looking to master magnetism basics, understand

the structure of the PhET simulation, or check your work using a reliable answer key, you’re in the

right place. In this article, we explore what the PhET Magnetism lab entails, provide a detailed

walkthrough of common questions and answers, highlight useful tips for mastering the content, and

address frequently asked challenges. Whether you’re preparing for an exam, reviewing concepts, or

simply building your science skills, this article will help you navigate the complexities of magnetism

with confidence and clarity.

Understanding the PhET Magnetism Lab

Key Concepts Covered in the Simulation

Common Questions and Answers Explained

Tips for Using the PhET Magnetism Lab Effectively

Frequently Encountered Challenges and Solutions

Conclusion



Understanding the PhET Magnetism Lab

The PhET Magnetism lab is an interactive simulation designed to help users explore the fundamental

properties of magnets and magnetic fields. Developed by the University of Colorado Boulder, PhET

simulations are widely used in classrooms and online learning environments to make physics concepts

more accessible and engaging. The magnetism lab allows users to manipulate virtual magnets,

observe the behavior of magnetic fields, and experiment with various setups to see real-time results.

Students often use the PhET Magnetism lab to visualize invisible forces and answer inquiry-based

questions. The simulation’s interactive features such as moving magnets, changing pole orientations,

and observing compass reactions provide a hands-on approach to understanding how magnets work.

The answer key for the PhET Magnetism lab is invaluable for reviewing correct responses, verifying

experimental outcomes, and clarifying misunderstandings.

By using the answer key, learners can check their work, ensure accurate results, and reinforce their

grasp of key scientific principles. Educators also rely on answer keys to guide instruction and assess

student progress. In the following sections, we break down the main concepts and provide detailed

explanations of typical questions found in the PhET Magnetism lab answer key.

Key Concepts Covered in the Simulation

Magnetic Poles and Fields

One of the primary concepts explored in the PhET Magnetism lab is the nature of magnetic poles and

fields. Magnets always possess two poles: North and South. The simulation allows users to see how

the field lines emerge from the North pole and curve around to the South pole, forming a closed loop.

These visualizations help explain why opposite poles attract and like poles repel. The answer key



typically includes questions about identifying poles, describing field directions, and predicting

interactions between multiple magnets.

Compass Behavior and Magnetic Orientation

Another critical element of the simulation is the compass tool, which demonstrates how magnetic fields

affect direction. When a compass is placed near a magnet, the needle aligns itself with the local

magnetic field. This behavior is essential for understanding how navigation works and how Earth's

magnetic field influences compasses. The answer key provides explanations for why the compass

points North, how it reacts to different magnet placements, and the impact of reversing magnet

orientation.

Superposition of Magnetic Fields

The simulation also covers the superposition principle, which states that the resultant magnetic field at

any point is the vector sum of individual fields. Students experiment by adding more magnets,

changing their positions, and observing how field lines merge or cancel out. This concept is crucial for

understanding real-world scenarios like electromagnetism and the functioning of electric motors. The

answer key offers guidance on predicting the combined effects of multiple magnets and interpreting

field diagrams.

Earth's Magnetic Field Representation

PhET Magnetism lab includes a model of Earth's magnetic field to demonstrate its dipole nature and

the concept of geomagnetic reversal. Students learn why the geographic North Pole is actually a

magnetic South pole and how Earth's field interacts with magnetic materials. The answer key clarifies

misconceptions, provides accurate answers to related questions, and helps learners connect simulation



observations to global phenomena.

Common Questions and Answers Explained

Identifying Magnetic Poles

Students are frequently asked to identify the North and South poles of a magnet in the simulation. The

answer key confirms that the pole where field lines originate is North, while the pole where lines

terminate is South. It also explains how to use the compass tool to verify pole locations.

Describing Field Direction

Typical questions involve sketching or describing the direction of magnetic field lines around a bar

magnet. The answer key emphasizes that field lines always flow from North to South outside the

magnet, and from South to North inside the magnet, forming a continuous loop.

Predicting Compass Movement

A common inquiry is how the compass needle behaves near different parts of a magnet. The answer

key details that the needle always aligns tangentially to the local magnetic field, pointing away from the

North pole and toward the South pole.

Analyzing Multiple Magnet Setups



Questions may ask what happens when two magnets are placed close to each other with like or

opposite poles facing. The answer key explains that opposite poles attract, causing field lines to

connect, while like poles repel, forcing field lines apart.

Earth's Field and Magnetism

Some questions relate to Earth's magnetic field and its effect on compasses. The answer key clarifies

that a compass needle aligns with Earth's magnetic field, pointing toward geographic North, which is a

magnetic South pole.

Magnetic pole identification techniques

Field line drawing guidance

Compass alignment explanations

Superposition examples with multiple magnets

Earth's field and global magnetism insights

Tips for Using the PhET Magnetism Lab Effectively

Start with Basic Setups

When using the PhET Magnetism lab, begin with a single magnet and observe its field lines and



compass behavior. This approach helps build a strong foundation before moving on to more complex

scenarios. The answer key can guide you as you verify your initial observations.

Experiment with Magnet Arrangements

Try various arrangements such as placing two magnets side by side, end to end, or with different pole

orientations. Observe how the fields interact and use the answer key to check your predictions and

explanations.

Use the Compass Tool Regularly

Place the compass at different points around the magnets to see how its direction changes. The

answer key will clarify why the needle points a certain way and help you understand the underlying

principles.

Record Observations and Compare Answers

Take detailed notes during your experiments and compare your findings with the answer key. This

practice reinforces learning, ensures accuracy, and highlights areas that need further review.

Frequently Encountered Challenges and Solutions

Difficulty Visualizing Field Lines



Some users struggle to visualize magnetic field lines and their direction. The answer key provides

step-by-step diagrams and explanations to make this concept clearer.

Misidentifying Poles

Confusion about which end of a magnet is North or South can occur. The answer key offers specific

strategies for correctly identifying poles using field lines and compass reactions.

Understanding Superposition

The principle of superposition can be complicated when multiple magnets are involved. The answer

key simplifies this by breaking down the process and offering examples of field interactions.

Connecting Simulation to Real-World Magnetism

Relating the simulation to actual magnetic phenomena can be challenging. The answer key bridges

this gap by providing context and connecting lab findings to real-world examples like Earth's magnetic

field and electronic devices.

Conclusion

The PhET Magnetism lab answer key serves as a crucial support tool for mastering key concepts in

magnetism. By offering clear explanations, step-by-step solutions, and practical tips, the answer key

enhances understanding and ensures learners get the most out of their simulation experience.

Whether you're a student seeking accurate answers, a teacher guiding a classroom, or an enthusiast



exploring physics, this guide will help you navigate magnetism with confidence and clarity.

Q: What is the purpose of the PhET Magnetism lab answer key?

A: The PhET Magnetism lab answer key is designed to provide correct solutions and explanations for

questions posed in the simulation. It helps users verify their work, clarify misunderstandings, and

reinforce learning about magnetic fields, poles, and compass behaviors.

Q: How can the answer key help with understanding magnetic field

lines?

A: The answer key offers detailed diagrams and step-by-step explanations showing how magnetic field

lines flow from North to South outside the magnet and loop back inside. This visual guidance makes it

easier to grasp the invisible structure of magnetic fields.

Q: What does the answer key say about compass behavior in the

simulation?

A: According to the answer key, the compass needle always aligns with the local magnetic field,

pointing away from the North pole and toward the South pole of a magnet. This principle is consistent

throughout different setups in the simulation.

Q: How does the PhET Magnetism lab answer key address multiple

magnets?

A: The answer key explains how field lines interact when more than one magnet is present, detailing

the effects of attraction and repulsion between like and opposite poles, and how superposition alters

the overall magnetic field.



Q: Can the answer key be used for exam preparation?

A: Yes, the PhET Magnetism lab answer key is an excellent tool for exam review. It provides accurate

answers and explanations that help students solidify their understanding of magnetism concepts likely

to appear on tests.

Q: What challenges does the answer key help solve?

A: The answer key helps users overcome difficulties such as visualizing field lines, identifying magnetic

poles, understanding superposition, and connecting simulation results to real-world magnetism.

Q: Is the PhET Magnetism lab answer key suitable for self-study?

A: Absolutely. The answer key is tailored for both classroom and independent learning, offering clear

and concise explanations that support self-paced study and deeper exploration of magnetism topics.

Q: What are some tips for getting the most out of the answer key?

A: Begin with basic magnet setups, use the compass tool to observe field directions, experiment with

multiple magnets, and always compare your observations to the answer key for accuracy and further

insight.

Q: How does the answer key link simulation findings to Earth's

magnetic field?

A: The answer key provides context for how the simulation models Earth's dipole magnetic field,

clarifies the difference between geographic and magnetic poles, and explains how compasses work in

relation to global magnetism.



Q: Are there common misconceptions addressed by the answer key?

A: Yes, the answer key tackles misconceptions such as the idea that magnets can have only one pole

or that compasses always point to the geographic North. It provides factual corrections and guidance

to ensure accurate learning.
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This hands-on approach is key to understanding the concepts and solving the lab questions
effectively. Don't just click through; actively experiment and observe the results.

Key Concepts to Master Before Starting the Lab

Before we tackle specific PhET Magnetism lab questions (and there are variations depending on the
specific lab assignment!), let's review some fundamental concepts:

Magnetic Fields:

Field Lines: These invisible lines represent the direction and strength of the magnetic field. They
always point from the north pole to the south pole of a magnet. Closer lines indicate a stronger field.
North and South Poles: Magnets have two poles, which always exist in pairs. Like poles repel, and
opposite poles attract.

Magnetic Forces:

Force on a Moving Charge: A moving charge experiences a force in a magnetic field, perpendicular
to both the velocity of the charge and the magnetic field direction. This is the basis for many electric
motors.
Force on a Magnet: Magnets experience forces from other magnets based on the interaction of their
magnetic fields (attraction or repulsion).

Interpreting Simulation Results:

The simulation visually represents these concepts. Pay close attention to the direction of the
compass needle, the trajectory of moving charges, and the arrangement of magnetic field lines. This
visual information is crucial for answering the lab questions accurately.

Approaching the PhET Magnetism Lab Questions
Strategically

Remember, there isn't one single "Phet Magnetism Lab Answer Key". The specific questions vary
depending on the version of the simulation and the instructor's modifications. However, the
underlying principles remain the same. To effectively answer the questions, follow these steps:



1. Read the Instructions Carefully: Understand the objective of each experiment within the lab.
2. Formulate Hypotheses: Before conducting each experiment, predict the outcome based on your
understanding of magnetic fields and forces.
3. Conduct Experiments Systematically: Make careful observations, noting the direction of the
compass needle, the path of charged particles, and the relative strengths of magnetic fields. Record
your data accurately.
4. Analyze the Results: Compare your observations to your initial hypotheses. Explain any
discrepancies.
5. Draw Conclusions: Summarize your findings and relate them back to the underlying physics
principles.

Example Question and Solution Approach

Let's consider a hypothetical question: "Describe the magnetic field lines around a bar magnet. How
do they differ from the field lines around two bar magnets placed side-by-side with like poles facing
each other?"

Solution: The field lines around a single bar magnet emerge from the north pole and curve around to
enter the south pole. When two like poles are facing each other, the field lines will repel each other.
The lines will be denser between the magnets indicating a strong repulsive force, and will curve
away from the area between the magnets. This visualization helps understand the principle of
repulsion between like poles.

Conclusion

The PhET Magnetism simulation offers a powerful tool for understanding complex concepts. By
actively engaging with the simulation and applying the principles discussed above, you can
confidently complete your lab and gain a solid understanding of magnetism. Remember, the goal is
not just to find the "answers" but to master the fundamental concepts. This understanding will serve
you well in your future studies of physics and related fields.

FAQs

1. Can I find a complete answer key online? While you might find some solutions online, relying
solely on pre-made answers defeats the purpose of the lab. The learning comes from understanding
the process, not just the results.

2. My simulation is different; can this still help me? The core principles remain consistent across
different versions of the PhET Magnetism simulation. Focus on understanding the fundamental
concepts, and you can apply them to any variation.



3. What if I get a question I don't understand? Refer back to your textbook or lecture notes. You can
also ask your instructor for clarification – that's what they are there for!

4. How important are diagrams in answering the questions? Diagrams are crucial! They help
illustrate your understanding and provide a visual representation of the magnetic field and forces
involved.

5. How can I improve my understanding of magnetism beyond this lab? Explore other PhET
simulations, consult physics textbooks, and look for online resources that provide interactive
learning experiences on magnetism. Practical application through further experiments will solidify
your understanding.
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Template at its core, the book explains the rationale of backward design and explores in greater
depth the meaning of such key ideas as essential questions and transfer tasks. Readers will learn
why the familiar coverage- and activity-based approaches to curriculum design fall short, and how a
focus on the six facets of understanding can enrich student learning. With an expanded array of
practical strategies, tools, and examples from all subject areas, the book demonstrates how the
research-based principles of Understanding by Design apply to district frameworks as well as to
individual units of curriculum. Combining provocative ideas, thoughtful analysis, and tested
approaches, this new edition of Understanding by Design offers teacher-designers a clear path to the
creation of curriculum that ensures better learning and a more stimulating experience for students
and teachers alike.
  phet magnetism lab answer key: Helping Students Make Sense of the World Using Next
Generation Science and Engineering Practices Christina V. Schwarz, Cynthia Passmore, Brian J.
Reiser , 2017-01-31 When it’s time for a game change, you need a guide to the new rules. Helping
Students Make Sense of the World Using Next Generation Science and Engineering Practices
provides a play-by-play understanding of the practices strand of A Framework for K–12 Science
Education (Framework) and the Next Generation Science Standards (NGSS). Written in clear,
nontechnical language, this book provides a wealth of real-world examples to show you what’s
different about practice-centered teaching and learning at all grade levels. The book addresses three
important questions: 1. How will engaging students in science and engineering practices help
improve science education? 2. What do the eight practices look like in the classroom? 3. How can
educators engage students in practices to bring the NGSS to life? Helping Students Make Sense of
the World Using Next Generation Science and Engineering Practices was developed for K–12
science teachers, curriculum developers, teacher educators, and administrators. Many of its authors
contributed to the Framework’s initial vision and tested their ideas in actual science classrooms. If
you want a fresh game plan to help students work together to generate and revise knowledge—not
just receive and repeat information—this book is for you.
  phet magnetism lab answer key: Enhancing Learning with Effective Practical Science 11-16
Ian Abrahams, Michael J. Reiss, 2016-12-15 Enhancing Learning with Effective Practical Science
begins with an exploration of the reasons why practical work is often less effective than it could be.
It provides 72 full and clear lesson guides for effective practical lessons in biology, chemistry and
physics for students aged between 11 and 16. Each lesson guide presents the practical work to be
undertaken, the apparatus and materials required and the ideas to be explored. Health and safety
issues are also covered. Essential reading for trainee science teachers, and practising teachers
looking to enhance their teaching through effective use of practical work, especially if teaching
outside their science specialism.
  phet magnetism lab answer key: University Physics OpenStax, 2016-11-04 University Physics



is a three-volume collection that meets the scope and sequence requirements for two- and
three-semester calculus-based physics courses. Volume 1 covers mechanics, sound, oscillations, and
waves. Volume 2 covers thermodynamics, electricity and magnetism, and Volume 3 covers optics
and modern physics. This textbook emphasizes connections between between theory and
application, making physics concepts interesting and accessible to students while maintaining the
mathematical rigor inherent in the subject. Frequent, strong examples focus on how to approach a
problem, how to work with the equations, and how to check and generalize the result. The text and
images in this textbook are grayscale.
  phet magnetism lab answer key: Clinical Engineering Handbook Joseph F. Dyro, 2004-08-27
As the biomedical engineering field expands throughout the world, clinical engineers play an ever
more important role as the translator between the worlds of the medical, engineering, and business
professionals. They influence procedure and policy at research facilities, universities and private and
government agencies including the Food and Drug Administration and the World Health
Organization. Clinical engineers were key players in calming the hysteria over electrical safety in the
1970s and Y2K at the turn of the century and continue to work for medical safety. This title brings
together all the important aspects of Clinical Engineering. It provides the reader with prospects for
the future of clinical engineering as well as guidelines and standards for best practice around the
world.
  phet magnetism lab answer key: A New Phase of Systematic Development of Scientific
Theories in China Xiaoyuan Jiang, 2021-08-26 This volume presents the development of Chinese
science and technology, which was gradually shaped by systematical theories and entered into a
new stage of development in the course of a lengthy historical evolution. It discusses topics such as
the four great inventions of ancient China, ancient Chinese cuisine, and Chinese textile culture. This
book is the fourth volume in the series History of Science and Technology in China. History of
Science and Technology in China is the first series with high academic values on general history of
Chinese science and technology, with contributions by top-notch scholars in this field. This 5-volume
work provides an encyclopedic historical panorama of Chinese scientific and technological
development. It unfolds the history of Chinese science and technology through a clarified timeline
from as early as the far ancient times to the very present. This work consists of five volumes: Origins
of Chinese Sciences, Ancient Chinese Studies of Heaven and Earth, High Tide of Chinese Sciences,
Theoretical and Technological Development, and Western Influences.
  phet magnetism lab answer key: Developing Minds in the Digital Age Oecd, 2019-05-27
  phet magnetism lab answer key: Physical Science and Everyday Thinking Fred M. Goldberg,
Steve Robinson, Valerie Otero, 2007
  phet magnetism lab answer key: University Physics Samuel J. Ling, Jeff Sanny, William
Moebs, 2016-08 University Physics is a three-volume collection that meets the scope and sequence
requirements for two- and three-semester calculus-based physics courses. Volume 1 covers
mechanics, sound, oscillations, and waves. This textbook emphasizes connections between theory
and application, making physics concepts interesting and accessible to students while maintaining
the mathematical rigor inherent in the subject. Frequent, strong examples focus on how to approach
a problem, how to work with the equations, and how to check and generalize the result.--Open
Textbook Library.
  phet magnetism lab answer key: Thinking in Physics Vincent P. Coletta, 2015 For
Introductory physics courses. A fundamental approach to teaching scientific reasoning skills In
Thinking in Physics, Vincent Coletta creates a new curriculum that helps instructors reach students
who have the greatest difficulty learning physics. The book presents evidence that students'
reasoning ability is strongly related to their learning and describes ways for students to improve
their reasoning to achieve a better understanding of basic physics principles.
  phet magnetism lab answer key: Crosscutting Concepts Jeffrey Nordine, Okhee Lee, 2021
If you've been trying to figure out how crosscutting concepts (CCCs) fit into three-dimensional
learning, this in-depth resource will show you their usefulness across the sciences. Crosscutting



Concepts: Strengthening Science and Engineering Learning is designed to help teachers at all grade
levels (1) promote students' sensemaking and problem-solving abilities by integrating CCCs with
science and engineering practices and disciplinary core ideas; (2) support connections across
multiple disciplines and diverse contexts; and (3) use CCCs as a set of lenses through which students
can learn about the world around them. The book is divided into the following four sections.
Foundational issues that undergird crosscutting concepts. You'll see how CCCs can change your
instruction, engage your students in science, and broaden access and inclusion for all students in the
science classroom. An in-depth look at individual CCCs. You'll learn to use each CCC across
disciplines, understand the challenges students face in learning CCCs, and adopt exemplary
teaching strategies. Ways to use CCCs to strengthen how you teach key topics in science. These
topics include the nature of matter, plant growth, and weather and climate, as well as engineering
design. Ways that CCCs can enhance the work of science teaching. These topics include student
assessment and teacher professional collaboration. Throughout the book, vignettes drawn from the
authors' own classroom experiences will help you put theory into practice. Instructional Applications
show how CCCs can strengthen your planning. Classroom Snapshots offer practical ways to use
CCCs in discussions and lessons. No matter how you use this book to enrich your thinking, it will
help you leverage the power of CCCs to strengthen students' science and engineering learning. As
the book says, CCCs can often provide deeper insight into phenomena and problems by providing
complementary perspectives that both broaden and sharpen our view on the rapidly changing world
that students will inherit.--
  phet magnetism lab answer key: Theory of Instruction Siegfried Engelmann, Dougals
Carnine, 2017-10-31 In the book Theory of Instruction: Principles and Applications, Siegfried
Engelmann and co-author Douglas Carnine describe the theory underlying the development of Direct
Instruction curriculums. Engelmann and Carnine not only spell out in detail the scientific and logical
basis on which their theory is based, but provide a multitude of in-depth descriptions and guidelines
for applying this theory to a wide range of curricula. This book will help the reader understand why
the Direct Instruction programs authored by Engelmann and his colleagues have proven uniquely
effective with students from all social and economic backgrounds, and how the guidelines based on
the theory can be applied to a wide range of instructional challenges, from designing curricula for
disadvantaged preschoolers to teaching algebraic concepts to older students.
  phet magnetism lab answer key: Tutorials in Introductory Physics: Homework , 1998
  phet magnetism lab answer key: 2020 International Signal Processing,
Communications and Engineering Management Conference , 2020
  phet magnetism lab answer key: Phys21 American Physical Society, American Association of
Physics Teachers, 2016-10-14 A report by the Joint Task Force on Undergraduate Physics Programs
  phet magnetism lab answer key: Photoluminescence: Advances in Research and
Applications Ellis Marsden, 2018 In this collection, chalcogenide glasses doped with rare earth
elements are proposed as particularly attractive materials for applications in integrated photonics.
The opening chapter is dedicated to reviewing the studies on optical properties of (GeS2)100−x
(Ga2S3)x (x=20, 25 and 33 mol%) glasses, doped with Er2S3 in a wide range from 1.8 to 2.7 mol%,
by absorption and photoluminescence (PL) spectroscopy. The authors focus on features in
absorption, emission, and local ordering and their derivatives as a function of excitation wavelength,
Er3+ doping level, Ga content and temperature for the (GeS2)80 (Ga2S3)20 host composition. Next,
to demonstrate the technological importance of optical devices with unique properties derived from
rare-earth activated glasses, the authors reviewed some fundamental aspects of rare-earth doped
optical glassy devices where the light is confined in different volumes or shapes, namely fibers,
monoliths, film/coatings and microspheres. Rare-earth activated glasses are often used as
components in integrated optical circuits. Later, optical characteristics of semiconducting crystals
with layered structure due to quantization effects in the architecture governed by the atomic
arrangements are discussed. In order to study the microscopic optical processes of these materials,
the phenomenological research from photoluminescence studies (PL) was determined to be essential



to those established by conventional bulk materials. Layered crystals such as Cs3Bi2I9, BiI3 and
PbI2 have been considered for reporting the PL spectra in order to discuss relevant information
concerning photo-induced charge carrier separation and also the radiative and non-radiative
recombination dependent on deep or shallow trap states. Additionally, the photoluminescence
properties of composites based on conjugated polymers and carbon nanoparticles of the type carbon
nanotubes, reduced graphene oxide and fullerenes are analyzed. A review is presented on the
photoluminescence properties of various macromolecular compounds, for example
poly(para-phenylenevinylene), poly(3-hexylthiophene), poly(3,4-ethylenedioxythiophene-co-pyrene),
polydiphenylamine and poly(9,9-dioctylfluorenyl-2,7-diyl) as well as effects induced by the carbon
nanoparticles mentioned above. The following chapter focusses on fullerenes, carbon nanotubes,
graphene, graphene oxide, graphene and carbon quantum dots. Firstly, the general physical and
chemical properties of different carbon-based nanomaterials are presented, such as the crystalline
structure, morphology and chemical composition. Additionally, the possibilities of application of
carbon-based nanomaterials due to its PL properties are analyzed. The concluding chapter focuses
on coordination polymers (CPs) / metal-organic frameworks (MOFs) containing metal ions from d
and 4f series and a plethora of organic ligands, the resulted compounds showing remarkable
photoluminescence properties with different applications in the field light emitting devices (LEDs),
biosensors in medical assays, sensors for identifying certain species (molecules, ions) and so on.
  phet magnetism lab answer key: Engineering Electromagnetics William H. Hayt, Jr,
  phet magnetism lab answer key: Argument-driven Inquiry in Physics Todd Hutner, Victor
Sampson, Daniel FitzPatrick (Clinical assistant professor of mathematics), 2020 This book is divided
into 5 sections. Section 1 includes two chapters: the first chapter describes the ADI instructional
model, and the second chapter describes the development of the ADI lab investigations and provides
an overview of what is included with each investigation. Sections 2-4 contain the 17 lab
investigations. Each investigation includes three components: Teacher Notes, a Lab Handout, and
Checkout Questions. Section 5 consists of five appendixes that include standards alignment
matrixes, an overview of the CCs and the NOSK and NOSI concepts that are a focus of the lab
investigations, options (in tabular format) for implementing an ADI investigation over multiple
50-minute class periods, options for investigation proposals, which students can use as graphic
organizers to plan an investigation, and two versions of a peer-review guide and teacher scoring
rubric (one for high school and one for AP)--
  phet magnetism lab answer key: Science Explorer: Electricity and Magnetism Michael J.
Padilla, Ioannis Miaoulis, Martha Cyr, Camille Linda Wainwright, 2005 Set of books for classroom
use in a middle school science curriculum; all-in-one teaching resources volume includes lesson
plans, teacher notes, lab information, worksheets, answer keys and tests.
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