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6E Weather Instruments Lesson for Upper Elementary

OVERVIEW: Students will learn about a variety of weather instruments and also will be given materials to design 
and build a working anemometer.

DRIVING QUESTION: How do meteorologists’ tools help them predict the weather?

LEARNING TARGETS: 
 ❖ Students will be able to identify and define specific weather instruments (thermometer, hygrometer, barometer, 

wind vane, weather balloon, rain gauge, and anemometer).
 ❖ Students will understand what each weather instrument measures, how it works and how that data is used to help 

predict the weather.

NEXT GENERATION SCIENCE STANDARDS

LEARNING PERFORMANCE:
Obtain and combine information about weather instruments, how they are used and the information 
they collect to build understanding about the atmosphere.
Clarification Statement: Understanding how tools are used to study the atmosphere and determine weather patterns 
will build a strong foundation that will help support how the atmosphere interacts with Earth’s other spheres.

5 Earth’s Systems 

Students who can demonstrate understanding can:
5-ESS2-1. Develop a model using an example to describe ways the geosphere, biosphere, hydrosphere and/or atmosphere interact. 
Clarification Statement: Examples could include the influence of the ocean on ecosystems, landform shape and climate; the influence of 
the atmosphere on landforms and ecosystems through weather and climate; and the influence of mountain ranges on winds and clouds in 
the atmosphere. The geosphere, hydrosphere, atmosphere and biosphere are each a system.
Assessment Boundary: Assessment is limited to the interactions of two systems at a time.

Science and Engineering Practices Disciplinary Core Ideas Cross Cutting Concepts

Analyzing and Interpreting Data
Analyzing data in 3–5 builds on K-2 
experiences and progresses to introducing 
quantitative approaches to collecting data 
and conducting multiple trials of quali-
tative observations. When possible and 
feasible, digital tools should be used.

ESS2.A: Earth Materials and Systems  
 ♦ Earth’s major systems are the geo-

sphere (solid and molten rock, soil and 
sediments), the hydrosphere (water 
and ice), the atmosphere (air) and the 
biosphere (living things, including 
humans). These systems interact in 
multiple ways to a!ect Earth’s surface 

Structure and Function 
Patterns

 ♦ Patterns in the natural world can be 
observed, used to describe phenomena 
and used as evidence. (K-ESS2)
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 ♦ Represent data in graphic displays 
(bar graphs, pictographs and/or pie 
charts) to reveal patterns that indicate 
relationships. (5-ESS1-2)

materials and processes. The ocean 
supports a variety of ecosystems and 
organisms, shapes landforms, and 
influences climate. Winds and clouds 
in the atmosphere interact with the 
landforms to determine patterns of 
weather. (5-ESS2-1)  

Connections to Nature of Science
Science Addresses Questions About the 
Natural and Material World.

 ♦ Science findings are limited to 
questions that can be answered with 
empirical evidence.

3-5 Engineering Design

Students who can demonstrate understanding can:
3-5-ETS1-1. Define a simple design problem reflecting a need or a want that includes specific criteria for success and constraints of  
materials, time or cost. 

Science and Engineering Practices Disciplinary Core Ideas Cross Cutting Concepts

Asking Questions and Defining Problems
Asking Questions and Defining Problems
Asking questions and defining problems in 
grades 3-5 builds on grades K-2 experienc-
es and progresses to specifying qualitative 
relationships.

 ♦ Define a simple design problem that 
can be solved through the development 
of an object, tool, process or system 
and includes several criteria for suc-
cess and constraints on materials, time 
or cost.  

ETS1.A: Defining and Delimiting  
Engineering Problems  

 ♦ Possible solutions to a problem are 
limited by available materials and 
resources (constraints). The success 
of a designed solution is determined by 
considering the desired features of a 
solution (criteria). Di!erent proposals 
for solutions can be compared on the 
basis of how well each one meets the 
specified criteria for success or how 
well each takes the constraints into 
account.

Influence of Science, Engineering and 
Technology on Society and the Natural 
World

 ♦ People’s needs and wants change over 
time, as do their demands for new and 
improved technologies.

Materials Procedures Sample Questions / Teacher Hints

 ♦ Video clip 1 from movie (the scene 
where the council thinks he is crazy, 
that weather cannot be predicted)  
The Aeronauts timestamp 15:55-17:30 

 ♦ Video clip 2,3,4   21:44 -22:07  
Weather instruments change in 
pressure; 22:32-22:48 waving the sling 
psychrometer over the edge and an 
anemometer; 25:53-25:55 barometer

 ♦ Chart paper
 ♦ Weather Instrument booklet page 1

 ♦ Show the first video clip.
 ♦ Ask students if they agree with the 

council or not? Can weather be pre-
dicted? (Page 1 in weather instrument 
booklet.)

 ♦ Have students explain their thinking. 
(Page 1 in booklet.)

 ♦ Ask students to list any weather 
instruments they can in their booklet 
on page 1.

 ♦ Begin a T chart of the weather instru-
ments and what they record.

 ♦ Why do you think the council was 
making fun of James Glaisher?

 ♦ During this time period, why was it 
so ridiculous to think that you could 
predict the weather?

 ♦ It might be helpful to point out to 
students that several scientific discov-
eries have come from people thinking 
outside the box.

 ♦ What instruments did you see in the 
video clips?

ENGAGEMENT
Video Clip
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Materials Procedures Sample Questions / Teacher Hints

Explore 1
 ♦ Instrument jigsaw puzzle (one per 

group)
 ♦ Weather Instrument booklet pages 2-4

Explore 2
 ♦ Weather Instrument booklet pages 5-6
 ♦ Rubric for weather instrument presen-

tation (page 7 in booklet)
 ♦ Internet access/weather books

Explore 1
 ♦ Separate students into groups of two 

or three.
 ♦ Give each group a puzzle and have 

them assemble the pieces.
 ♦ Once puzzles are assembled, students 

need to fill in pages 2-4 of their weath-
er instrument booklets.

 ♦ Do a whole group discussion about the 
weather tools.

Explore 2
 ♦ Divide students into groups of two or 

three.
 ♦ Have each group pick one instrument.
 ♦ Each group will need to use the in-

ternet/books to answer the following 
questions.  What does your instrument 
measure? Who invented your instru-
ment? How/why does your instrument 
work? What unit of measurement 
does your instrument measure? Who 
invented the instrument? If the instru-
ment has changed, how has it changed 
over time? How will this instrument 
help a meteorologist predict the 
weather? Include several pictures in 
your presentation. Are there any inter-
esting details about your instrument? 

 ♦ Students will record their information 
in their weather instrument booklet on 
pages 5-6.

 ♦ Students will use the information 
they gathered to create a Power Point 
Google Slide, poster presentation.

Teacher will need to cut apart puzzle piec-
es. Laminate if possible. Each puzzle can 
be stored in a zip-locked sandwich bag.

Students may need help answering the 
question: What unit of measurement does 
your instrument measure?

 ♦ Thermometer: degrees F and C
 ♦ Barometer: psi
 ♦ Wind vane: would be a direction
 ♦ Hygrometer: amount of water vapor 

in the air
 ♦ Rain gauge: inches
 ♦ Anemometer: miles per hour
 ♦ Weather balloon: will have a variety 

of instruments

EXPLORATION
Explore 1—Jigsaw Puzzle

 ♦ Students will watch the video clips 2-4 
and add to the chart in their booklet on 
page 1.

 ♦ The teacher will add to the T chart.
 ♦ Students should add any new informa-

tion to the chart in their booklet.

 ♦ Do you know what they were 
measuring?

 ♦ Have you seen or used any weather 
instruments? 

ENGAGEMENT CONT’D
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EXPLANATION
Students will present the projects they created in the exploration.

Optional: Invite a local meteorologist to visit the classroom to talk about the weather instruments meteorologists 
use to track and predict the weather. Students generate questions to ask the meteorologist.

Materials Procedures Sample Questions / Teacher Hints

 ♦ Student projects
 ♦ Presentation Rubric on page 7, 

Weather Instrument booklet.
 ♦ Weather Instrument booklet, page 8

 ♦ Students present their project.
 ♦ Students fill in additional information 

in their graphic organizer, page 8.

ENGINEER
Students will use the information they have learned about weather instruments and the given materials to create a 
weather instrument.

Materials Procedures Sample Questions / Teacher Hints

 ♦ Weather Instrument booklet, pages 
9-11

 ♦ Straws, cups, rubber bands, balloons, 
string, paper towel tubes, tongue 
depressors, spoons, rulers, scissors, 
aluminum foil, straight pins, brass fas-
teners, dowel rods, Styrofoam blocks, 
hole punch, markers

Video of a real working anemometer
https://youtube.com/
watch?v=X3uanOS2Bq0  

Video of how to measure wind speed  
and direction
https://youtube.com/
watch?v=SqbTrbxWT1o 

How to make a homemade anemometer
www.sciencebuddies.org/teacher- 
resources/lesson-plans/make- 
anemometer-measure-wind-speed

 ♦ Students will brainstorm a design  
for an anemometer using the given  
materials. Complete page 9 in Weather 
Instrument booklet.

 ♦ Pair students who have a design for the 
same instrument.

 ♦ Each group needs to choose a design 
and sketch a plan for its anemometer. 
List the materials they will use on page 
10 in the Weather Instrument booklet.

 ♦ Once the group’s prototype is built, 
they need to test it and redesign if 
needed. Complete pages 11 and 12 in 
the Weather Instrument booklet.

When testing the anemometer, make sure 
the fan speed is set on low or medium. 
High speed may damage the anemometer 
or spin so quickly that students cannot 
count the revolutions.

https://www.youtube.com/watch?v=X3uanOS2Bq0
https://www.youtube.com/watch?v=SqbTrbxWT1o
https://www.youtube.com/watch?v=SqbTrbxWT1o
https://www.sciencebuddies.org/teacher-resources/lesson-plans/make-anemometer-measure-wind-speed
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ENRICH
 ❖ Students create an advertisement poster for their anemometer (page 13 in booklet).
 ❖ Relative humidity—(www.hand2mind.com/pdf/versatiles/49366_VTSci_InvestG6p6-7.pdf) This is a link to a 

two-page worksheet that explains how to find relative humidity. The worksheet uses the word “psychrometer,” 
which is a type of hygrometer.

 ❖ Reading a thermometer—(www.commoncoresheets.com/Temperature.php) This website allows you to make free 
worksheets on reading a thermometer.

 ❖ “I Have, Who Has” review game.
 ❖ http://weather.uwyo.edu/upperair/sounding.html This website gives you access to weather balloon data collected 

daily.
 ❖ Invite a local meteorologist to visit the classroom to talk about the weather instruments meteorologists use to 

track and predict the weather. Students generate questions to ask the meteorologist. 

Materials Procedures Sample Questions / Teacher Hints

 ♦ Weather Instrument booklet, page 13
 ♦ “I Have, Who Has” review game 

Students will complete page 13 in their 
Weather Instrument booklet. They will 
design an advertisement poster for their 
weather instrument.

Remind students to include a sketch of 
their instrument and to list any of its 
special features.

Materials Procedures Sample Questions / Teacher Hints

 ♦ Weather Instruments test
 ♦ Key for Weather Instruments test

Students will independently complete a 
Weather Instruments test.

Review directions with students
Used as a summative assessment.

EVALUATION
Students will demonstrate that they can identify weather instruments used to measure and predict the weather, and 
explain what the instruments measure and how they work.

https://www.hand2mind.com/pdf/versatiles/49366_VTSci_InvestG6p6-7.pdf
https://www.commoncoresheets.com/Temperature.php
https://www.commoncoresheets.com/Temperature.php
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Weather Instruments

NAME: GRADE: 



Created by the AFT Science Cadre —  1  —

NAME: 

Driving Question: How do meteorologists’ tools help them predict the weather?

After watching the video clip, do you agree with the council? 
Can the weather be predicted?

 Agree               Disagree

Explain your thinking:

Complete the T-chart by listing any weather instruments and what they measure.

Instrument What does it measure?
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NAME: JIGSAW PUZZLE

 ❖ In the first box, sketch the instrument.
 ❖ In the second box, write the instrument’s name. 
 ❖ In the third box, describe what it measures.
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NAME: JIGSAW PUZZLE
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NAME: JIGSAW PUZZLE
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NAME: RESEARCH

How does your instrument work?

What does your instrument measure?

What is the unit of measure?

Who invented your instrument?

If your instrument has changed, how has it changed over time?

INTRUMENT:  



Created by the AFT Science Cadre —  6  —

NAME: 

How would a meteorologist use this tool to help him or her predict the weather?

Did you find any interesting details about your instrument?

RESEARCH CONT’D
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NAME: 

RUBRIC: PRESENTATION

0 1 2

Identify how 
the instrument 
works and what 
it measures.

Presentation only identifies the 
instrument.

Presentation identifies the in-
strument and how the instrument 
works OR what it measures.

Presentation identifies the instru-
ment, how the instrument works 
AND what it measures.

Identify the 
unit of mea-
sure and how 
the instrument 
has changed 
over time.

Presentation does not include the 
unit of measure and changes over 
time.

Presentation identifies the unit 
of measure OR explains how the 
instrument changed over time.

Presentation includes both the unit 
of measure AND explains how the 
instrument changed over time.

Pictures of 
instrument 
included.

No pictures were included in the 
presentation.

One or two pictures were included. More than two pictures were 
included.

Identify how a 
meteorologist 
uses the instru-
ment to predict 
weather.

Presentation does not include 
information about how a meteorol-
ogist uses the instrument.

Presentation has minimal infor-
mation about how a meteorologist 
uses the instrument, and it does not 
include an example.

Presentation has several details 
and includes examples about how a 
meteorologist uses the instrument.

Delivery: 
eye contact, 
clear voice, 
well-communi-
cated informa-
tion.

Presenter does not maintain eye 
contact, does not use a clear voice 
and does not communicate infor-
mation well.

Presenter displays a combination 
of two of the following: maintains 
eye contact, uses a clear voice, or 
communicates information well.

Presenter maintains eye contact 
AND uses a clear voice AND 
communicates information well.
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NAME: NOTES

Take notes during the presentations.

Instrument Unit of Measure Inventor

Thermometer

Hygrometer

Wind Vane

Anemometer

Barometer

Rain Gauge

Additional notes:



Created by the AFT Science Cadre —  9  —

NAME: CHALLENGE

Your anemometer will need to spin continuously, and you will have to identify how many times it turns in one min-
ute. You will be testing your anemometer with a fan blowing on low or medium speed.

My anemometer will measure:

Brainstorm: Sketch at least two di!erent designs.

ANEMOMETER DESIGN CHALLENGE
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NAME: 

With your group, plan and sketch your anemometer design.

CHALLENGE CONT’D

List the materials you will use.

Describe any problems you encountered when building the prototype.
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NAME: 

What happened when you tested your instrument?

What adjustments do you need to make to your instrument?

CHALLENGE CONT’D
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NAME: 

With your group, redesign  your anemometer design.

CHALLENGE CONT’D

List the materials you will use.

Describe any problems you encountered when building the redesigned prototype.
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NAME: POSTER

Design an advertisement poster for your instrument. Be sure to include a picture and its special features.





 
 I have the first card. 
 
Who has what measures 
temperature? 
 
 

  
I have 320 F or 00 C 
 
 
Who has the instrument that 
measures air pressure? 
 

 
I have a thermometer. 
 
 
Who has this type of pressure 
usually brings fair weather? 
 

  
I have barometer. 
 
Who has the instrument that tells 
the direction the wind is coming 
from. 

 
I have high pressure. 
 
 
Who has what measures humidity? 
 
 

  
I have wind vane. 
 
 
Who has the unit of measure for 
wind speed? 

 
I have hygrometer. 
 
Who has the instrument that 
measures the amount on 
precipitation that has fallen. 
 

  
I have miles per hour (MPH) 
 
 
Who has the unit of measure for a 
rain gauge? 

 
I have rain gauge. 
 
 
Who has the freezing point of water. 
 
 

 I have inches. 
 
 
 
Who has the boiling point of water? 

 

  



 
I have 2120 F or 1000 C 
 
 
Who has the unit of measure for a 
barometer. 
 

  
I have anemometer. 
 
 
Who has what a wind vane tells us 
if the wind vane is pointing North? 

 
I have PSI. 
 
 
Who has the pressure that brings 
rain or storms? 
 

  
I have the wind is coming from the 
south. 
 
Who has a person that studies 
weather? 

 
I have low pressure. 
 
 
Who has the unit of measure for 
thermometer? 
 

  
I have meteorologist. 
 
 
Who has what a wind vane tells us 
if it is pointing southwest? 

 
I have degrees Fahrenheit, or 
Celsius 
 
 
Who has how a hygrometer works? 
 
 

  
I have the wind is blowing from the 
northeast. 
 
Who has the instrument that goes 
into the atmosphere to collect 
data? 

 
I have 2 thermometers one with a 
wet bulb and one with a dry bulb. 
 
Who has the instrument that 
measures wind speed? 
 

  
I have weather balloon. 
 
 
That was the last question. 
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Who has 
 

 I have 
 
 
 
Who has 

 
I have 
 
 
Who has 
 
 

 I have 
 
 
 
Who has 

 
I have 
 
 
Who has 
 
 

 I have 
 
 
 
Who has 

 
I have 
 
 
Who has 
 
 

 I have 
 
 
 
Who has 

 
I have 
 
 
Who has 
 
 

 I have 
 
 
 
Who has 

 

 

 

 



 

 
 
 

Weather Instruments 
 
 
 

  
 
 

Weather Instruments 
 

 
 
 

Weather Instruments 
 
 
 

  
 
 

Weather Instruments 
 
 
 

 
 
 

Weather Instruments 
 
 
 

  
 
 

Weather Instruments 
 
 
 

 
 
 

Weather Instruments 
 
 
 

  
 
 

Weather Instruments 
 
 
 

 
 
 

Weather Instruments 
 
 
 

  
 
 

Weather Instruments 
 
 
 

 

 

 

 



Weather Instruments 

I have…Who has… Master list 

 

I have the first card. Who has what measures temperature? 

I have a thermometer. Who has this type of pressure usually brings fair weather? 

I have high pressure. Who has what measures humidity? 

I have hygrometer. Who has the instrument that measures the amount on precipitation 
that has fallen. 

I have rain gauge.  Who has the freezing point of water. 

I have 320 F or 00 C  Who has the instrument that measures air pressure? 

I have barometer.  Who has the instrument that tells the direction the wind is coming 
from. 

I have wind vane.  Who has the unit of measure for wind speed? 

I have miles per hour (MPH) Who has the unit of measure for a rain gauge? 

I have inches. Who has the boiling point of water? 

I have 2120 F or 1000 C Who has the unit of measure for a barometer. 

I have PSI. Who has the pressure that brings rain or storms? 

I have low pressure. Who has the unit of measure for thermometer? 

I have degrees Fahrenheit, or Celsius  Who has how a hygrometer works? 

I have 2 thermometers one with a wet bulb and one with a dry bulb. Who has the 
instrument that measures wind speed? 

I have anemometer. Who has what a wind vane tells us if the wind vane is pointing North? 

I have the wind is coming from the south. Who has a person that studies weather? 

I have meteorologist. Who has what a wind vane tells us if it is pointing southwest? 

I have the wind is blowing from the northeast. Who has the instrument that goes into the 
atmosphere to collect data? 

I have weather balloon. That was the last question. 
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NAME: TEST

WEATHER INSTRUMENTS 

Write the name of each weather tool in the correct box. Then write what each weather instrument measures and 
how it works.

Anemometer

Thermometer

Wind Vane

Barometer

Weather Balloon

Hygrometer

Rain Gauge 
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NAME: TEST
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NAME: TEST

WEATHER INSTRUMENTS 

Write the name of each weather tool in the correct box. Then write what each weather instrument measures and 
how it works.

Anemometer

Thermometer

Wind Vane

Barometer

Weather Balloon

Hygrometer

Rain Gauge 

3 points per box = 21 points total

Thermometer
 ❖ Measures temperature 

of air 
 ❖ Liquid rises as air  

temperature gets 
warmer, lowers as it 
gets colder

Weather Balloon
 ❖ Carries weather 

instruments into the 
air to collect data as 
it travels through the 
atmosphere

Barometer
 ❖ Measures air 

pressure
 ❖ Tells if there 

will be a change 
in the weather

Wind Vane
 ❖ Tells the direction 

the wind is blowing
 ❖ The arrow points to 

the direction  
the wind is coming 
out of
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NAME: TEST

Rain Gauge
 ❖ Measures the amount 

of precipitation that 
falls

 ❖ Rain falls into the  
funnel and drips into 
the tube, which has 
measurements on it

Anemometer
 ❖ Measures the speed 

of the wind
 ❖ The faster it spins, 

the stronger the 
wind; the slower it 
spins, the lighter 
the wind 

Hygrometer
 ❖ Measures  

the amount of 
water vapor  
in the air

 ❖ Tells the  
humidity, or 
how sticky the 
air feels


