BLOOMI NG

Inclusion and Diversity in STEAM

Lesson Plan
Introduction to Telecommunications and Signal Transmission

Grade Level: High School (10th-12th Grade)
Subject Areas: Physics, Technology, Engineering, Mathematics (STEM)

Duration: 3 Class Periods (45 minutes each)

Objectives:

e Students will understand the basic principles of telecommunications,
including analog and digital signals.

e Students will explore how light and sound can be used to transmit
information over distances.

e Students will apply practical skills by creating a basic communication
system using light signals.

e Students will develop teamwork and problem-solving skills.

Materials:

e Flashlights or laser pointers

Photodetectors (optional) or simple light sensors
Paper and markers for creating message codes
Mirrors or reflective surfaces

Graph paper for sketching designs

Measuring tapes
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e Laptops (optional, for simulations)
e Projector and computer for presentation

Period 1 (45 Minutes): Introduction to Telecommunications

Warm-up (10 minutes):
e Start with a discussion: How do we communicate over long distances?
What technologies do we use (phones, internet, satellites)?
e Introduce the concept of telecommunications and the two types of
signals: analog (continuous wave) and digital (binary, 1s and Os).

Activity 1 (20 minutes):

e Analog and Digital Signals: Show examples of analog and digital signals
using videos or simple diagrams. Discuss how digital signals are more
reliable for modern communications because they are easier to process
and less affected by noise.

e Demonstrate with a simple analogy: comparing the smooth curve of
analog (like a voice) to the on/off nature of digital (like Morse code).

Activity 2 (15 minutes):
e Group Discussion: Break students into small groups and have them
brainstorm how sound or light can be used to send messages. Ask: How
might we send information without using wires?

Period 2 (45 Minutes): Building a Simple Light-Based Communication System

Warm-up (5 minutes):
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e Review the discussion from the previous lesson. Emphasize the idea that
signals (whether sound or light) can carry information over long distances.

Activity 1 (10 minutes):
e Design Challenge Introduction: Explain the challenge: Students will create
a basic communication system using light to send messages over a
distance. They can use flashlights or laser pointers to represent the signal,
and create a simple coding system (e.g., 1 flash = A, 2 flashes = B, etc.).

Activity 2 (25 minutes):
Build and Test:
e Students pair up, with one person acting as the sender and the other as
the receiver.
e Using the flashlights or lasers, they send a coded message (like "HELLO")
by flashing the light, with the receiver interpreting it.
e Students can use mirrors or reflective surfaces to bounce the light around
obstacles and make the challenge more engaging.

Activity 3 (5 minutes):
e Discuss: What worked well in their systems? What were some challenges
in transmitting or receiving the message?

Period 3 (45 Minutes): Reflection and Applications of Telecommunications
Warm-up (5 minutes):

e Recap the previous day's activity. Ask students to share their successes
and any difficulties they faced in sending their messages.
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Activity 1 (15 minutes):

e Real-World Applications: Discuss how light-based systems, like fiber
optics, are used to transmit data in the real world (e.g., internet cables,
long-distance communication). Show a short video or presentation about
fiber optics and how they use light to carry data over long distances.

Activity 2 (20 minutes):

e Advanced Challenge (Optional): If time and resources allow, students can
experiment with transmitting more complex messages, using mirrors or
other objects to bounce the signal around corners or obstacles.

e Have students reflect on how their light-based system could be improved
for greater distance or accuracy.

Closure (5 minutes):
e Summarize the main concepts of telecommunications: how signals (light,
sound) carry information, the difference between analog and digital, and
how real-world technologies like fiber optics rely on these principles.

Assessment:
e Participation in group activities and discussions.
e Functionality of their light-based communication system.
e Ability to explain how their system worked and identify any challenges
faced in transmitting signals.
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Extension Activity:
e Have students research the history of telecommunications, from early
telegraphs to modern-day fiber optics and satellites, and present their
findings to the class.
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