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Grade Level 8th Grade Time Frame 210 minutes

Subject Science Duration 5 class periods

Essential Question

How are waves used in communication? Why does modern technology tend to use digital signals rather
than analog signals?

Summary

In this lesson, students will compare and contrast analog and digital signals to better understand when and
why they are used. Students will build a model representing analog communication and then create a new
design for a digital version. By the end of the lesson, students will be able to identify the key traits of each
type of signal and how digital signals are more reliable.

Snapshot

Engage
Students look at images of different technologies and record what they notice and wonder about the
images.

Explore
Students compare analog and digital communication through the game of Telephone and a decoding
game.

Explain
Students identify similarities and differences between analog and digital signals.

Extend
Students work in groups to build robot kits, design improved digital versions, and create presentations to
justify their design choices.

Evaluate
Students give presentations on their improved design and justify their improvements.

https://learn.k20center.ou.edu/lesson/5414?rev=47807
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Standards

Oklahoma Academic Standards for Science (Grade 8)

8.PS4.3: Integrate qualitative scientific and technical information to support the claim that digitized
signals (sent as wave pulses) are a more reliable way to encode and transmit information.

Attachments

Binary Cards—Signal Wars.docx

Binary Cards—Signal Wars.pdf
Binary Decoder—Signal Wars.docx

Binary Decoder—Signal Wars.pdf
Lesson Slides—Signal Wars.pptx
New and Improved—Signal Wars.docx

New and Improved—Signal Wars.pdf

Note Catcher—Signal Wars.docx
Note Catcher—Signal Wars.pdf

Thinking About Technology—Signal Wars.docx
Thinking About Technology—Signal Wars.pdf

Materials

Lesson Slides (attached)

Thinking About Technology handout (attached; one half page per student; print one-sided)
Binary Decoder (attached; one half page per student; print one-sided)
Binary Cards (attached; one set; print one-sided)

Note Catcher handout (attached; one per student; print two-sided)
New and Improved handout (attached; one per group; print one-sided)
Index cards (one per student)

Doodling Robot Building Kits (one per group)

AA batteries (one per group)

Green plastic cups (one per group)

Yellow plastic cups (one per group)

Red plastic cups (one per group)

Paper

https://learn.k20center.ou.edu/lesson/5414?rev=47807
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10 minutes
Engage

Introduce the lesson using the attached Lesson Slides. Display slide 3 and give each student a half-page
copy of the attached Thinking About Technology handout. Introduce the | Notice, | Wonder strategy and
have students individually write what they notice and what they wonder about the images. If students
struggle, prompt them to think about what they see, how the objects work, or why people use them. After a
minute, have students turn to an Elbow Partner and discuss what they have written. Have students use this
discussion time to add more ideas to their handout. After a couple of minutes, bring the class together and
ask for a few volunteers to share what they noticed and what they wondered.

Sample Responses

® Most of the pictures have something related to sound.
e All of the pictures have something to do with waves.
® |wonder why some are digital and some aren't.

Reveal to the class that they were comparing digital and analog devices. Share that the differences between
analog and digital signals are what they are going to learn more about today. Display slide 4 and read the
essential questions aloud:

® How are waves used in communication?
® Why does modern technology tend to use digital signals rather than analog signals?

Display slide 5 to share the lesson objectives. Review these slides with students as needed.

https://learn.k20center.ou.edu/lesson/5414?rev=47807
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30 minutes

Explore

Display slide 6 and ask students to form a line. Share the guidelines for the Telephone game with students:
each student whispers what they heard to the next student in line, and then the last person announces
what they heard.

Pull aside the first student in line, preferably in a space like the hallway where you can speak at a normal
volume without being overheard, and tell the student the phrase, “Signals are energy.” Then have the
student return to their spot in line. Alternatively, write the phrase on a sticky note or index card and show
only this student the phrase.

Have students begin the Telephone game. Remind them that they may only say the phrase once. As
students whisper the message throughout the telephone line, walk around and interrupt students as they
try to pass the message. Intentionally target students who are trying to pass the message with unrelated
questions such as, “What did you do this weekend?” or “How did the game go last Friday?”

Some students may catch on that you are trying to interrupt the message intentionally. Acknowledge their
observations without confirming the purpose of the interruption, and encourage them to keep passing the
message. Once the message reaches the end of the line, have the last student announce the phrase they
heard to the whole class.

Display slide 7 and share with students that the original phrase was “Signals are energy.” Invite students to
discuss how the phrase they heard differed from the original.

Teacher’s Note: Transitioning to the Decoding Game

The Decoding game is intended to contrast with the Telephone game. In the Telephone game, students
passed one spoken message continuously from person to person. In the Decoding game, students
pass coded information in separate pieces that can be decoded and checked.

Have students return to their desks and determine the order in which they will pass the Binary Cards.
Students will pass each card from the first person in the path to the last person, so each student needs
access to a desk or writing surface. Give each student a half-page copy of the attached Binary Decoder
handout, an index card, and a writing utensil.

Display slide 8 and preview the Decoding game. Explain that you will use the attached Binary Cards to send
students a coded message one card at a time. Begin by giving the first student Card #1. That student will use
the Binary Decoder handout to decode the first letter of the message, write the letter on their index card,
and pass the Binary Card to the next student in the path. Then, give the first student Card #2 and have them
repeat the process while the second student decodes Card #1. Continue this process until students have
decoded all 26 cards. As students decode the message throughout the chain, walk around and interrupt
students again as they try to pass the Binary Cards. When the whole class agrees on the decoded message,
have students announce it.

Display slide 9 and reveal that the coded message was “TECHNOLOGY TRANSFERS SIGNALS.”

https://learn.k20center.ou.edu/lesson/5414?rev=47807
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20 minutes
Explain

Explain that the Telephone game modeled analog communication because the message changed
continuously as it moved from person to person. The binary code modeled digital communication because
the message was broken into separate pieces that could be decoded and checked. These activities
demonstrate that analog and digital signals are two ways information can be represented and transferred
using waves, like the technologies students examined during the | Notice, | Wonder activity.

Display slide 10 and facilitate a whole-class discussion to close the activity:

® \What was the difference between the two ways of communication?
® Which version was more accurate?

Sample Responses

The digital message was more accurate than the analog message.

In the analog model, the message changed as it moved from person to person.
The digital model made it easier to pass the message, even with interruptions.
The pauses gave us time to decode the information correctly.

Display slide 11 and give each student a copy of the Note Catcher handout. Use this slide to share the
differences between analog and digital waves. Have students sketch the graphs on their handout.

Display slide 12 and share the definitions of Analog and Digital. Have students record these definitions on
their handout. Use this slide to also share examples of tools and equipment that primarily use each type of
signal. Have students record a few examples of each and share examples that they already know.

Display slide 13 and explain to students that they are about to watch a video comparing analog and digital

signals, and that as they watch the video, they should take notes in the Venn diagram on their handout. Let
students know that, in addition to information from the video, they should leave space to add information

after the video.

Display slide 14 and play the Digital vs. Analog: What's the Difference? Why Does It Matter? video.

Embedded video
https://youtube.com/watch?v=ZWdT-6Ld71Q

When the video ends, ask for volunteers to share what they recorded in their Venn diagram, then transition
through slides 15-16 to share the main differences and similarities. The text in pink is information from the
video, while the text in black is new information; encourage students to record this new information in their
Venn diagram.

https://learn.k20center.ou.edu/lesson/5414?rev=47807
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80 minutes

Extend

Display slide 17 and have students get into groups of 4-5 or assign groups. These groups are going to build
robots and continue working together for the remainder of the lesson. Give each group a Doodling Robot
Building Kit, one AA battery, three cups (one green, one yellow, and one red), and blank paper.

Have students work together to build a robot. Explain that the robot serves as a model of an analog device
because its movement creates a continuous, physical output. Have groups use the cups to quickly
communicate their progress: red means they need help, yellow means they are working without trouble,
and green means they are done building. Give groups approximately 20-25 minutes to build and test their
robots.

When a group is finished, review the build and functionality of their robot. After approval, have students
gently take apart their robot (so another class can use it). Then show slide 18 and give each group a copy of
the attached New and Improved handout. Explain to students that their group now needs to design a new
and improved robot and create a short presentation about their improved design. Use the handout to
review the expectations such as what to include in the presentation, the requirements for the CER slide—
where they use the Claim, Evidence, Reasoning strategy—and considerations for making a well-designed
presentation.

Optional: Career-Focused Video
If you would like students to explore a career related to analog and digital signals, unhide slides 19-22.

Display slide 19 and have students think about what doctors do when they are trying to understand
what is affecting a patient when the issue is not visible during an initial observation. Doctors may
complete a physical exam, run lab tests, or order diagnostic imaging. Move to slide 20 and share that X-
rays were discovered by German physicist, Wilhelm Conrad Rontgen. Analog X-ray images used
photographic film, required chemical processing in darkrooms, and were viewed on light boards. Point
out that modern digital imaging can make images easier to store, share, adjust, and review.

Display slide 21 and introduce the video by informing students that they are going to learn about a
profession that uses digital signals on a daily basis. Share that this video is about Ashley Benard, a
Director of Medical Imaging, who is also a radiology teacher. Ask students to think about the
advantages and disadvantages of moving from analog to digital medical equipment.

Then play the Director of Medical Imaging for Community Health Centers, Inc. video.

Embedded video
https://youtube.com/watch?v=7kW5Lb89nqU

When the video ends, display slide 22 and have students briefly discuss with a neighbor what they think
some of the advantages and disadvantages of moving from analog to digital medical equipment might
be. As time allows, ask for volunteers to share with the whole class.

https://learn.k20center.ou.edu/lesson/5414?rev=47807
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Optional: Alternative Activity

If students do not build robots during the Extend phase, have them select an analog device and design
a digital version of it. Students might choose a record player, traditional radio, landline telephone,
analog clock, film camera, or another device that represents or transfers information through a
continuous signal or physical process. Have students identify what information the original device
communicates, how that information is represented, and how a digital version could make the device
more accurate, reliable, easier to store, or easier to update.

Have students use a modified version of the attached New and Improved handout to plan their digital
design. Consider editing the handout so students can name their original analog device, describe the
problem or limitation of the analog version, explain how their digital version works, and support their
design with a Claim, Evidence, and Reasoning (CER) statement. If time allows, have groups create brief
presentations to share their digital designs with the class.

https://learn.k20center.ou.edu/lesson/5414?rev=47807
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70 minutes

Evaluate

Once groups have finished their presentations, display slide 23 and set presentation norms with the class:
audience members are to be respectful and take notes to be prepared for a brief Q&A session after the
presentation.

After each presentation, give the audience time to ask a couple of questions.

Use each group’s CER slide as a formative assessment.

https://learn.k20center.ou.edu/lesson/5414?rev=47807


https://learn.k20center.ou.edu/lesson/5414?rev=47807

Page 90f9

Resources

® Amazon. (n.d.). BeAndge STEM Kits: 4-pack: Doodling robot building kits. https://a.co/d/ObXTFbwm

® Basics Explained. (2021, September 10). Digital vs. Analog. What's the difference? Why does it matter?
[Video]. YouTube. https://www.youtube.com/watch?v=ZWdT-6Ld71Q

® Elenco Electronics, LLC. (n.d.). Snap Circuits. Elenco. https://elenco.com/

® K20 Center. (n.d.). Claim, evidence, reasoning (CER). Strategies.

https://learn.k20center.ou.edu/strategy/156
e K20 Center. (n.d.). Elbow partners. Strategies. https://learn.k20center.ou.edu/strategy/116

® K20 Center. (n.d.). I notice, | wonder. Strategies. https://learn.k20center.ou.edu/strategy/180

® K20 Center. (2021, May 10). Director of medical imaging for community health centers, inc. [Video]. YouTube.
https://www.youtube.com/watch?v=7kW5Lb89nqU

® PocketlLab. (2026, March 18). Science. Everywhere. PocketLab. https://www.thepocketlab.com/
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