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Soft Landing 
Day 3: Design a Drop Tower to Test Spacecraft Capsules 

Grade Level Middle School  

Lesson Length One 50-minute session (If possible, consider adding another day) 

Lesson Overview 

In today’s lesson, students consider the science ideas involved in designing the circuit control and 
drop tower—circuits (series and parallel), electromagnets, and schematic diagram. Students 
create circuits and electromagnets. Students experiment with ways to make an electromagnet 
stronger. The strength of the electromagnet either adds a criterion for the magnet or a constraint 
on the drop capsule. This lesson connects to the overall module in that students eventually build 
test capsules (containing an egg) and a testing fixture that uses electromagnets to release the 
capsule for testing. 

Connecting to the Next Generation Science Standards 

On Day 3, students make progress toward developing understanding across the following three 
dimensions: 

• Science and Engineering Practices: Developing and Using Models, Analyzing and
Interpreting Data

• Disciplinary Core Ideas: ETS1.B Developing Possible Solutions, PS2.B Types of
Interactions

• Crosscutting Concepts: Cause and Effect, Systems and System Models

In the following table, the specific components addressed in this lesson are underlined and 
italicized. The specific connections to classroom activity are stated. 

Performance Expectations 

This lesson contributes toward building understanding of the following physical science performance 
expectations: 

MS-PS2-3. Ask questions about data to determine the factors that affect the strength of electrical and 
magnetic forces.  

Specific Connections to Classroom Activity 
In this lesson, students build, test, and create schematic diagrams of circuits. Although the NGSS do not 
specifically discuss circuits, using a circuit in the engineering design problem contributes to an understanding of 
engineering design by reinforcing fair testing. Students also build and test electromagnets. Students are 
challenged to make an electromagnet stronger. The test tower’s magnet needs sufficient strength to hold the 
capsule. This adds either a criterion for the magnet or a constraint on the capsule. 
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Dimension NGSS Element Connections to Classroom Activity 

Science and 
Engineering 

Practices 

Developing and Using Models 
• Develop a model to generate data to test 

ideas about design systems, including 
those representing inputs and outputs. 

Analyzing and Interpreting Data 
• Analyze data to define an optimal 

operational range for a proposed object, 
tool, process, or system that best meets 
criteria for success. 

In the design challenge, students develop a 
model of the drop tower and use it to test their 
spacecraft capsule. This lesson prepares 
students to develop their drop tower model. 

Students experiment with making their 
electromagnets stronger. To test the strength 
of their electromagnets, students either use a 
dual-force sensor or add washers to a string 
hanging from a can lid. Students use data from 
their tests to determine the maximum weight 
the electromagnet can hold. This adds either a 
criterion for the magnet or a constraint on the 
capsule. 

Disciplinary 
Core Ideas 

ETS1.B: Developing Possible Solutions 
• Models of all kinds are important for 

testing solutions. 
PS2.B: Types of Interactions 

• Electrical and magnetic (electromagnetic) 
forces can be attractive or repulsive, and 
their sizes depend on the magnitudes of 
the charges, currents, or magnetic 
strengths involved and on the distances 
between the interacting objects. 

In this lesson, students prepare to use 
electricity and magnetism to develop a drop 
tower model to test their spacecraft capsule. 
Students experiment with electrical circuits 
and electromagnets to determine what makes 
an electromagnet stronger. The strength of the 
electromagnet determines a criterion for the 
drop tower and a constraint on the capsule 
design. 

Students formulate questions and gather data 
relative to the cause-and-effect relationships 
that affect magnetic forces due to (1) the 
magnitude of any electric current present in the 
interaction or other factors related to the effect 
of the electric current (such as the number of 
turns of wire in a coil), (2) the distance between 
the interacting objects, (3) the relative 
orientation of the interacting objects, and (4) 
the magnitude of the magnetic strength of the 
interacting objects. 

Crosscutting 
Concepts 

Cause and Effect 
• Cause-and-effect relationships may be 

used to predict phenomena in natural or 
designed systems. 

Systems and System Models 

• Models can be used to represent 
systems and their interactions—such as 
inputs, processes, and outputs—and 
energy and matter flows within systems. 

Students recognize that designing circuits and 
electromagnets in different ways can have 
different effects on the load (the light, buzzer, 
and so forth). Students also recognize that 
they can manipulate electromagnets in various 
ways to make them stronger. 

In this lesson, students prepare to build a 
prototype model for the drop tower. 
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Basic Teacher Preparation 

This lesson is designed to prepare students to build their circuit controls and drop tower. To fully 
prepare for this lesson, review the Suggested Teacher Resources and experiment with circuits 
and electromagnets. Content background notes are embedded throughout this lesson for added 
teacher assistance. 

Refer to the Soft Landing Student Handbook ahead of time so you can address any questions 
students might have. All Day 3 documents can be found on pages 2, 7, 8, and 12 in the Soft 
Landing Student Handbook. The documents used in this lesson are:  

• Student Reflections and New Questions (page 2)
• KLEWS Chart (page 7)
• Fishbowl Rubric (page 8)
• Investigation: How to Make and Electromagnet Stronger (page 12)

To prepare for the consensus discussion, review the Talk Science Primer (refer to the Suggested 
Teacher Resources at the end of this lesson). 

Required Preparation Links/Additional Information 

 Gather or purchase the required materials for
the lesson

Refer to the Materials List below 

 Review suggested teacher preparation
resources

Refer to the Suggested Teacher Resources 
at the end of this lesson 

 If you are using the tin can lid with string and
washers, prepare the tin can lids

Refer to the Materials List below 

NGSS Key Moment 

In this lesson, students prepare to build circuits to control their drop tower. Although the 
NGSS do not include specific examples of circuits, such as parallel and series circuits, the 
use of circuits in this lesson helps contribute to MS-ETS1-4. Develop a model to generate 
data for iterative testing and modification of a proposed object, tool, or process such that an 
optimal design can be achieved. The inclusion of circuits in this lesson builds heavily on 4-
PS3-4. Students should have a solid foundation in 4th grade energy prior to engaging in Day 
3. Including circuits also serves as a content extension. However, when discussing circuits,
the focus should be on understanding the core concept of energy transfer.

http://inquiryproject.terc.edu/shared/pd/TalkScience_Primer.pdf
http://www.nextgenscience.org/commonly-searched-terms/circuit
http://www.nextgenscience.org/dci-arrangement/4-ps3-energy
http://www.nextgenscience.org/dci-arrangement/4-ps3-energy
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Materials List 

Item Description/Additional Information Quantity 
Where to 

Locate/Buy 

Soft Landing 
Student 
Handbook 

Download, print, and copy for students to 
use throughout the module. 

1 per 
student 

[Resource Link] 

Switch samples Consider purchasing two different colored 
switches so it is easy to tell which switch is 
which. For safety purposes, have the 
switches in parallel so both have to be off in 
order to drop the egg. 
Alternatively, switches can be constructed 
from nails, wire, and metal strips cut from 
cans. 

1 per group Switch samples 
[Web Link] 

Electromagnet If time permits, build the electromagnet. See 
the information in the Suggested Teacher 
Resources at the end of this lesson. 

1 per group Electromagnet 
[Web Link] 
Or make your 
own 

Wire Many wire options are available. One 
possibility is to use zip cord and split it. Old 
or damaged extension cords can be raided 
for this kind of wire. (Also, this wire is much 
bigger than necessary.) You could also use 
18 or 24 gauge wire. One suggestion is to 
use stranded wire. Solid wire tends to break. 
For example, the wire for speakers would 
work fine. 
If making an electromagnet, magnet wire is 
easier to work with, because it’s solid and 
has a thin insulation layer. 
Do not use bare wire for anything—only use 
insulated wire. The wire should be thin 
enough to work with but not so thin as to be 
unable to handle the current. Typical 
batteries and magnets are within the 
AWG24—AWG18 range, which is adequate 
for connections. Magnet wire is usually AWG 
22-30.

1 roll per 
group 

Wire [Web Link] 

Scissors 1 per group Scissors [Web 
Link] 

Small lightbulbs 1 per group Lightbulbs [Web 
Link] 

Batteries 1 per group Batteries [Web 
Link] 

https://www.teachingchannel.org/rocket-reentry-engineering-unit-boeing
http://www.homedepot.com/p/Leviton-15-Amp-Single-Pole-Toggle-Switch-Ivory-R51-01451-02I/100356974
http://www.amazon.com/Sucked%E2%80%90Electric%E2%80%90Lifting%E2%80%90Electromagne%E2%80%9020x15mm/dp/B00CFR1HW6/ref=sr_1_1?ie=UTF8&qid=1431629910&sr=8%E2%80%901&keywords=electromagnet
http://www.homedepot.com/p/CE-TECH-100-ft-24-Gauge-Stranded-Speaker-Wire-Y483233/203726258
http://www.amazon.com/Scotch-1448-Precision-Scissor-8-Inches/dp/B001BKHHGS/ref=sr_1_1?ie=UTF8&qid=1435270356&sr=8-1&keywords=scissors
http://www.amazon.com/Scotch-1448-Precision-Scissor-8-Inches/dp/B001BKHHGS/ref=sr_1_1?ie=UTF8&qid=1435270356&sr=8-1&keywords=scissors
http://www.homedepot.com/p/Philips-1-5-Watt-Incandescent-T3-Flashlight-Light-Bulb-2-Pack-416669/202761043
http://www.homedepot.com/p/Philips-1-5-Watt-Incandescent-T3-Flashlight-Light-Bulb-2-Pack-416669/202761043
http://www.homedepot.com/p/Energizer-Alkaline-D-Battery-8-Pack-E95BP-8H/202723516
http://www.homedepot.com/p/Energizer-Alkaline-D-Battery-8-Pack-E95BP-8H/202723516
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Nails 1 box Bring from home 
or buy at local 
hardware store 

Electrical tape 
(optional) 

Handy to have to wrap connections. 1 roll per 
group or 
class 

Electrical tape 
[Web Link] 

Wire cutters May be able to use certain scissors. Ideally, 
purchase a pair of diagonal cutters suitable 
for the wire being used. They can also be 
used to strip wires, making separate wire 
strippers unnecessary. 

1 per group 
or class 

Wire cutters 
[Web Link] 

Dual force 
sensor 

Used to measure the strength of the 
electromagnet 

1 per group [Web Link] 

Tin can lid with 
string attached 

Alternative to the dual force sensor 1 per group Bring from home 
or buy at local 
hardware store 

Washers To add to the tin can lid Several per 
group 

Bring from home 
or buy at local 
hardware store 

Balance with 
large capacity 

To measure the mass of the tin can lid and 
washers 

1 or 2 per 
class 

[Web Link] 

http://www.homedepot.com/p/GE-22-yd-x-3-4-in-Electrical-Tape-Black-18169/203713370
http://www.homedepot.com/p/Stanley-6-in-Diagonal-Cutter-84-105/100079613
http://www.vernier.com/products/sensors/force-sensors/dfs-bta/
http://www.amazon.com/Ohaus-SP2001-Portable-Balances-Readability/dp/B00068FPPG/ref=pd_sim_328_3?ie=UTF8&dpID=41zwfu7TSkL&dpSrc=sims&preST=_AC_UL160_SR160%2C160_&refRID=03TCH5JWT7AQG17N09CC
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Day 3: Design a Drop Tower to Test Spacecraft Capsules 

Introduction (5 minutes) 

Refer students to the design challenge and the KLEWS Chart. Remind students their task is to: 

• Design a prototype drop tower to drop the spacecraft (simulating the return of the
spacecraft to Earth)

• Design a control circuit to hold the spacecraft at the top of the drop tower until the
start of the test (to prevent accidental drops that can be very costly with large-scale
equipment)

• Design a capsule to protect the spacecraft

So far in the module, students already explored the ideas related to designing a capsule to protect 
the spacecraft (forces and motion). Students haven’t yet considered ways to design the circuit 
control and drop tower. Tell students the circuit control and drop tower are essential to the 
engineering design process because they allow for controlled testing. 

Ask students to think back to their 4th-grade 
module on energy. In Grade 4, students 
should have built an understanding of 4-PS3-
4. Likely, students engaged in creating a
device, perhaps an electrical circuit, to
convert electrical energy into a different form
of energy. Day 3 builds heavily on the ideas
developed in 4th grade. Instruct students to
record what they already know about
electricity and circuits in the KLEWS Chart.

Some possible class discussion questions to 
activate students’ background knowledge 
include: 

• How does electricity travel? 
• What forms of energy can electricity 

be converted to? 

Mini-Lesson: Electricity and Circuits (5 minutes) 

Tell students they are going to build circuits as part of their drop tower circuit controls. In high 
school, students further explore electricity and magnetism (HS-PS2-5). For now, students build on 
their understanding of electricity in magnetism. To design the drop tower, students build an  
electrical circuit with an electromagnet. 

Show students the Circuits Video. Lead a 
short discussion on circuits, drawing on 
familiar examples, such as Christmas 
lights, circuit breakers, and so forth. 

NGSS Key Moment 

The link to 4th-grade physical sciences 
included in this lesson demonstrates the 
importance of cohesion of science ideas 
across grade levels, which is central to the 
NGSS. Although this lesson is not 
intended to help students develop an 
understanding of circuits, using circuits 
helps students develop fair tests for their 
engineering design solution. 

Video Link

 Circuits Video [YouTube Link]

http://www.nextgenscience.org/dci-arrangement/4-ps3-energy
http://www.nextgenscience.org/dci-arrangement/4-ps3-energy
https://www.youtube.com/watch?v=E8AZBR8Zz04
https://www.youtube.com/watch?v=E8AZBR8Zz04
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Investigation: How to Build a Circuit (10 minutes) 

After watching the video, students can use 
wire, batteries, a lightbulb, and a switch to 
construct several types of circuits. Allow 
students to tinker with the materials to build a 
variety of circuits. 

Based on the information in the video, have 
students draw a schematic diagram of the 
circuits they build. The diagrams should 
include symbols and labels. Check on the 
teams while they work, ask probing questions, 
and provide support as needed. 

Investigation: How to Make an Electromagnet Stronger (15 minutes) 

Show students the 5-minute video on 
electromagnets. Have students pay close 
attention to the experiments the narrator 
suggests at the end of the video. 

Then, have students use wire, a battery, and a 
nail to make an electromagnet. Ask students,  

How can you make your electromagnet 
stronger? Encourage students to experiment 
with some of the suggestions in the video. 

Students should test how adding coils or 
batteries makes the magnetic field stronger. 
Students should also check how the nail’s 
orientation affects the strength of the field. 

After tinkering with their electromagnets, 
instruct students to select three setups they 
think will yield the strongest electromagnet. Direct students to test each setup’s strength, using 
the dual force sensor. Alternatively, have students hang a string from a tin can lid and then add 
washers one by one. The lid’s mass plus the washers gives a relative strength of the magnet. 
Have students draw a schematic diagram of each setup and record their data from each test. 
Students should explain how they think they made their electromagnet stronger. Check on the 
teams while they work, ask probing questions, and provide support as needed. Conclude the 
investigation by telling students the test tower’s magnet needs sufficient strength to hold the 
capsule. The strength of the electromagnet either adds a criterion for the magnet or a constraint 
on the capsule. Students use the data from today’s investigation in their design solution. 

NGSS Key Moment 

Students should have the opportunity to 
experiment, or tinker, with circuit designs 
to figure out how circuits work. Allow 
students to continue to tinker with circuit 
designs as they design their drop tower 
circuit controls. 

Video Link

 Electromagnets [YouTube Link]

NGSS Key Moment 

As students tinker with electromagnets, 
they develop an understanding of the 
factors that affect the strength of magnetic 
and electrical forces (MS-PS2-3). 

https://www.youtube.com/watch?v=emlzh9XXWgQ
https://www.youtube.com/watch?v=emlzh9XXWgQ
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Whole Group Discussion: How to Make Electromagnets Stronger 
(10 minutes) 
At the end of the investigation, have students meet in a Scientists Circle to discuss their 
electromagnet models. Use the fishbowl structure and the Fishbowl Rubric on page 8 in the Soft 
Landing Student Handbook (see Appendix C). Have students share their experiments and 
results with the class. Work to develop class consensus about what makes an electromagnet 
stronger. 

At the end of the discussion, remind students that the test tower’s electromagnet needs sufficient 
strength to hold the capsule. The strength of the electromagnet either adds a criterion for the 
magnet or a constraint on the capsule. Have students discuss the design implications of their 
findings from today’s lesson.  

How to Create an Electromagnet 

Use the nails from the electrical boxes along 
with a magnet wire, although any small wire will 
do (small because you need to use a lot of it to 
wrap around the nail). 

Magnet wire is hard to strip. You need a razor or 
maybe a flame in order to strip it. If you want to 
have a finished look to your electromagnet, then 
get some 1/4" nuts and bolts (or larger) at the 
local hardware store (use steel) and matching 
washers. The result should look similar to the 
image on the right. However, the image does 
not have the nuts and bolts at each end. 

You can also use nails and whatever wire you 
can scrounge up. Simply wrap the wire around 
the nails. Additional ideas for making your own 
electromagnets can be found at [Web Link]. 

Source: Purple Trail (www.purpletrail.com/partytrail/types-
of-magnets) 

Student Reflection (5 minutes) 

Refer students to the growing KLEWS Chart, and ask them to add to the L, E, W, and S columns. 

Remind students that they are going to build an electromagnet and a circuit as part of the drop 
tower in their engineering challenge.  

Have students write their reflections on page 2 in the Soft Landing Student Handbook, Day 3 
Student Reflections and New Questions. 

Possible questions to address include: 

• How can you make an electromagnet stronger? 
• How could you draw a schematic diagram for a circuit for your drop tower? 

 Electromagnet example

https://www.google.com/search?q=homemade+electromagnet&biw=2253&bih=701&source=lnms&sa=X&ei=aMJwVZO9K5CqogSY_ICoCg&ved=0CAYQ_AUoAA&dpr=0.9
http://www.purpletrail.com/partytrail/types-of-magnets/
http://www.purpletrail.com/partytrail/types-of-magnets/
https://www.teachingchannel.org/rocket-reentry-engineering-unit-boeing
http://www.allthingsmagnet.com/2014/07/07/types-of-magnets/
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Assessment 

Several opportunities for formative assessment exist in this lesson: 

• Gather data from the KLEWS Chart to determine student progress.
• Use the fishbowl discussion and associated rubric to reinforce students’ skills in discourse

and accountability for using evidence, and to monitor developing science ideas.
• Soft Landing Student Handbook entries and reflections can be used to monitor student

progress. Look at students’ conclusions from the electromagnet investigation to monitor
progress on PS2.B, cause and effect, and analyzing and interpreting data.

Use the identified assessment opportunities to monitor student progress on disciplinary core 
ideas, science and engineering practices, and crosscutting concepts. Provide supports or 
extensions. Reference Appendix B for suggestions for meeting the needs of all learners. 

Community Connections 

Some students’ parents, guardians, or family members may work as electricians or in careers 
involving electrical systems, energy, or magnets. If so, ask those students to share insights or 
information they have learned based on their conversations with their family members. 

Suggested Teacher Resources 

KLEWS Chart Ongoing from Day 1 

Meeting the Needs of All Learners 
Soft Landing Teacher 
Handbook, Appendix B 

Fishbowl Discussion Rubric Soft Landing Teacher 
Handbook, Appendix C 

Talk Science Primer [Web Link] 

Circuits Video [YouTube Link] 

Video on Electromagnets [YouTube Link] 

Resource for Working with Circuitry [Web Link] 

Resource for Magnetic Fields [Web Link] 

Homework 

Have students brainstorm schematic diagrams for their drop towers. 

http://inquiryproject.terc.edu/shared/pd/TalkScience_Primer.pdf
https://www.youtube.com/watch?v=E8AZBR8Zz04
https://www.youtube.com/watch?v=emlzh9XXWgQ
https://phet.colorado.edu/en/simulation/legacy/circuit-construction-kit-ac-virtual-lab
https://phet.colorado.edu/en/simulation/legacy/magnets-and-electromagnets
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Background Information for Teachers: Schematic Diagrams 

The key idea is that in a series circuit, all the 
current flows through the one “loop” and 
because of that, the current is the same in 
each piece. That’s a great application (and 
example) of conservation of energy. If the 
current going in is X, then the current going 
out also has to be X. So if you know the 
current in one spot, you know it in every part 
of the series circuit. 

In a parallel circuit, the current is divided, 
with the path of least resistance getting the 
most current. However, the voltage across the 
elements is the same. So if you know the 
voltage on one parallel branch, you know the 
voltage on all of them. If you have advanced 
students who enjoy electronics, challenge 
them to look up Kirchoff’s laws, which are 
pertinent to analyzing circuits like this. 

Another key idea is the concept of what 
happens when one element is removed from 
a circuit. For example, what happens if one 
element (a lightbulb) is removed or burns out 
in a series circuit? (The circuit is broken and 
no current flows.) What happens in a parallel 
circuit? (The current flows through the 
remaining elements.) 

If these were switches, they would act like the 
Boolean operators AND and OR. That is, a 
lightbulb in series with three switches would 
be like saying, “Turn on the lightbulb when 
switch 1 AND switch 2 AND switch 3 are all 
on.” If the three switches were in parallel and 
the lightbulb was in the series, it would be like 
saying, “Turn on the lightbulb when switch 1 
OR switch 2 OR switch 3 is on.” 

This is important for an upcoming lesson, 
because the students use switches to operate 
their egg drop test stand. 

 Representation of a series circuit
Source: Science Buddies 
(www.sciencebuddies.org/science-fair-
projects/project-ideas/Elec_p074/electricity-
electronics/squishy-circuits-project-
2#background) 

 Schematic diagram of a series circuit
Source: Lessons in Electric Circuits 
(www.malayalam.net/howto/LessonsInElectricCircuit
s/DC/DC_5.html) 

 Representation
of a parallel circuit 
Source: Science Buddies 
(www.cdn.sciencebuddie
s.org/Files/4889/7/paralle
l-circuit-diagram_img.jpg)  

 Schematic diagram
of a parallel circuit 
Source: SparkFun 
Electronics 
(learn.sparkfun.com/tutorials/
series-and-parallel-
circuits/all?print=1) 

http://www.sciencebuddies.org/science-fair-projects/project_ideas/Elec_p074.shtml#background
http://www.sciencebuddies.org/science-fair-projects/project-ideas/Elec_p074/electricity-electronics/squishy-circuits-project-2#background
http://www.sciencebuddies.org/science-fair-projects/project-ideas/Elec_p074/electricity-electronics/squishy-circuits-project-2#background
http://www.sciencebuddies.org/science-fair-projects/project-ideas/Elec_p074/electricity-electronics/squishy-circuits-project-2#background
http://www.sciencebuddies.org/science-fair-projects/project-ideas/Elec_p074/electricity-electronics/squishy-circuits-project-2#background
http://www.malayalam.net/howto/LessonsInElectricCircuits/DC/DC_5.html
http://www.malayalam.net/howto/LessonsInElectricCircuits/DC/DC_5.html
http://www.malayalam.net/howto/LessonsInElectricCircuits/DC/DC_5.html
http://www.cdn.sciencebuddies.org/Files/4889/7/parallel-circuit-diagram_img.jpg
http://www.cdn.sciencebuddies.org/Files/4889/7/parallel-circuit-diagram_img.jpg
http://www.cdn.sciencebuddies.org/Files/4889/7/parallel-circuit-diagram_img.jpg
http://www.cdn.sciencebuddies.org/Files/4889/7/parallel-circuit-diagram_img.jpg
http://www.cdn.sciencebuddies.org/Files/4889/7/parallel-circuit-diagram_img.jpg
https://learn.sparkfun.com/tutorials/series-and-parallel-circuits/all?print=1
https://learn.sparkfun.com/tutorials/series-and-parallel-circuits/all?print=1
https://learn.sparkfun.com/tutorials/series-and-parallel-circuits/all?print=1
https://learn.sparkfun.com/tutorials/series-and-parallel-circuits/all?print=1
https://learn.sparkfun.com/tutorials/series-and-parallel-circuits/all?print=1
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Background Information for Teachers: Series and Parallel Circuits 

Understanding the difference between open 
and closed electrical circuits, and how 
electrical energy can be changed into light, 
heat, and sound energy are essential concepts 
in physical science. Most 4th-grade students 
can differentiate between conductors and 
insulators. Most have also learned electricity 
travels in a closed path, creating an electrical 
circuit, and they have explored electromagnetic 
fields. If necessary, conduct a review. 

Electricity is a form of energy produced when 
electrons move along a path called a circuit. 
An atom’s nucleus contains protons and 
neutrons. The nucleus is surrounded by an 
electron cloud. Metals, such as copper, have 
loosely attached electrons in their outer orbits, 
which roam randomly around other atoms. 
When the free electrons are charged and move 
between atoms, an electrical current is created. 

Electricity is conducted through some materials 
better than others. Conductors are materials 
with loosely held electrons that allow electrons 
to flow, such as copper, aluminum, and steel. 
Insulators are materials that hold their 
electrons tightly and do not allow them to flow, 
such as rubber, plastic, glass, wood, and cloth. 

A completed path, or closed, circuit can 
conduct electricity, while an incomplete path, 
or open, circuit prevents electricity from 
flowing. In a closed circuit, a switch is flipped 
on and a piece of metal closes the pathway so 
the electrical current flows. In an open circuit, 
a switch is flipped off, which makes the path 
incomplete, and the electricity ceases to flow. 
A battery or a generator produces the pressure, 
or force (measured in volts), that pushes the 
current through wires. Circuits can be large or 
small. Some circuits involve huge power plants 
that generate electricity at one end and send 
megawatts of electricity along power lines to 
homes or businesses hundreds of miles away 
at the other end. Other circuits can be 
incredibly small, such as those in electronics 
that send information using tiny microchips. 

 Series circuit
Source: The Science Classroom 
(thescienceclassroom.wikispaces.com/Electric+Circuits) 

 Electromagnet
Source: Our EDU Blog (blog.oureducation.in/some-
concepts-of-electromagnetic-field/#!prettyPhoto) 

 Parallel circuit
Source: The Science Classroom 
(thescienceclassroom.wikispaces.com/Electric+Circuits) 

https://thescienceclassroom.wikispaces.com/Electric+Circuits
https://thescienceclassroom.wikispaces.com/Electric+Circuits
http://blog.oureducation.in/some-concepts-of-electromagnetic-field/#!prettyPhoto
http://blog.oureducation.in/some-concepts-of-electromagnetic-field/#!prettyPhoto
http://blog.oureducation.in/some-concepts-of-electromagnetic-field/#!prettyPhoto
https://thescienceclassroom.wikispaces.com/Electric+Circuits
https://thescienceclassroom.wikispaces.com/Electric+Circuits



