Grade 3 Lesson 5

Smart Doorbell

Overview

During this lesson, students will gain understanding of the use of sensors within
smart technology and how sensors can optimize everyday objects and tasks.
Students will integrate and exhibit learning by designing a ‘smart doorbell’ that
features light, image capture and sound.

Key Information
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Lesson Structure Learning Objectives

As a result of this lesson, students will be able to:

Warm-Up -» Recognize the importance of sensors in smart
technology.
Mini-lesson -» Explain the purpose of different sensors,

demonstrating an understanding of their suitability
for purpose.

Worked Example -
Let’s Build!

Challenge1 = Create a ‘'smart doorbell’ with an audio and visual
alert that is activated when someone approaches
the Light Sensor.

Challenge 1 - Debug It!

Challenge 2 - Create an improvement to the system to capture an
image of the visitor and ensure it is more effective
for users with hearing impairments.

Chilli Challenges & Exit -» Opportunity to extend understanding and reflect on
Ticket learning.

Curriculum Alignment Map
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CCSS Math CSTA Computer Science =  CCSS English Language Arts 4

Materials Required

SAM Labs Alpha, Team or Red wool or
Classroom Kit* ribbon

*Other SAM Labs kits for whole class instruction. See Teacher's Guide for more info.
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https://docs.google.com/document/d/1RJPRcUO4tNzTGAjkFZRJZ0UgonIuyWFm0J27c2DgiGw/edit#heading=h.huveppehk4lg
https://uk.samlabs.com/blogs/curriculum-alignment/level-2-curriculum-alignment-map

Grade 3 Lesson 5

Smart Doorbell

\g
? The Student Handouts can be used alongside each lesson.

Warm-Up

Key Information To Share:
e Sensors collect information from the surrounding environment.
e Laser security systems act with bands of light — lasers — that stretch out
around something to protect it. The alarm is activated when anything disrupts
the laser.

Activity:

e Wrap red wool around the legs of tables and chairs to form a criss-cross
pattern around the classroom. Explain that the red wool represents beams of
light from the lasers.

e Explain that the ‘lasers’ have been set up to protect something on the other
side of the classroom (this could be any nominated item).

e Students can take it in turns to try and reach the other side of the classroom
without disrupting the ‘lasers’.

Link Forward: Students consider the different ways in which sensors can be used.

Key Information To Share:

e There are lots of different kinds of sensors, and they can all be utilized for
different things.

e Examples of sensors are: temperature, proximity, light, pressure, smoke and
heat.

e Sensors can be used to improve the function of everyday items. Sensors are a
type of Smart Technology.

e Most sensors rely on an electronic system to capture, analyse and then relay
information about the environment which can prompt a change e.g. turning
on a light or altering the temperature . These electronic systems are similar to
electrical circuits.

Activity:
e Students look at three images of different sensors and discuss the function
and suitability of each one. “What is the function of these sensors?”
e Think, pair, share: Discuss the function and use of a doorbell.
“How can the design of a doorbell be made more effective using sensors?”
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\g
? In the Student Handout, students can sketch out a design for a 'smart
doorbell'. Students can discuss and evaluate their design with a partner,
before improving it.

\g
? Students can complete the keyword activity in the Student Handout.

Keywords:

Sensor A device that detects or measures an input from the physical
environment and records or responds to it.

Laser A intense beam of light projected from a device.
Smart Technology which incorporates different sensors in order to
Technology analyze a situation and respond appropriately.
Doorbell A bell in a building rung by visitors to signify their arrival.
Function The intended purpose or outcome of the use of an object.

Let's Discuss: AWhich type of sensor would set off an alert if someone stepped
on it?” With a partner, students can discuss how a sensor could be used to
improve a doorbell for a user with hearing or sight impairment. Prompt students to
consider the function and effectiveness of the sensor.

Link Forward: Students create a ‘smart doorbell’ utilizing a Light Sensor.
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Worked Example - Let’s Build!

Connect as shown.

Step 2

In the settings of the
Light Sensor, ensure
‘As a sensor’ is
selected.

Select the types of values output by this klock
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Select light sensor appesrance
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Step 3

In the settings of the
RGB LED, select a
color. Test your
system.

Instructions Workspace Notes
Step 1
Turn on and pair:
e 1RGBLED a
block
e 1Light Sensor
block. ®/®

Opportunity to discuss the
different value type that the
Light Sensor can have. In can
take readings (0-100) as a sensor
or True/False as a button.

Discuss which color would work
well as a doorbell alert.
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Challenge 1

Instructions

Workspace

Notes

Step 1
Drag onto the
workspace:
e 1Filter block
e 10n/Off block
e 1Sound
Player block.

Step 2
Connect as shown.
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Step 3

In the settings of the
Filter,change the
value range to 0-15.

Select filter values

Step 4

In the settings of the
Sound Player, ensure
‘Doorbell’ is selected.

Sound File

‘ Home v Doorbell v ‘

Step 5
Test your system.
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Explain that the On/Off block is
needed to activate the Sound
Player because it does not
respond to the varying values
from the Light Sensor.

Explain that the Filter will only
allow set values through.

Opportunity to discuss
appropriate values to represent
someone blocking the Light
Sensor by approaching the door
and standing in front of it.

Opportunity for students to
choose from a variety of sounds
to replace the ‘doorbell’ sound.

Explain that, when the Light
Sensor reads a value between O
and 15, the RGB LED will
illuminate and the Sound Player
will sound.

Opportunity to discuss the
similarity between an electrical
circuit with a switch that opens
and closes a circuit, and Light
Sensor taking a reading and the
Filter block allowing set values
through.

Checks for Understanding: 'Why is a Filter block used in the system? What is a

sensor?”
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Smart Doorbell

Challenge 1 - Debug It!

Instructions

Workspace

Notes

Step 1

Drag 1 Interval block
onto the workspace
and connect as
shown.
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Step 2

In the settings of the
Interval block, set

6 seconds.

Select time for interval to trigger

Hours Minutes Seconds

Milliseconds

Explain that changing the
Interval settings will ensure the
Sound Player does not sound
with every change of reading
from the Light Sensor, but at the
set intervals (6 seconds), as long
as the Light Sensor readings are
between 0-15.

Opportunity to discuss
appropriate Interval settings.

Challenge 2

Instructions Workspace Notes
Step1
Drag onto the
workspace: If students have access to a

° 2 Interval
blocks

° 1virtual RGB
LED

° 1 Camera block.

second RGB LED block, they can
use it, otherwise use a virtual
RGB LED and discuss the use of
the system as a prototype tool.
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