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Lessons 4–7
Describing Weather 
Conditions

Prepare
In Lesson 4, students think about the different ways weather is described as they plan to collect and 
record weather data each day. Students then prepare to collect weather data by exploring various 
weather conditions, determining methods for data collection, and recording initial observations and 
measurements in Lessons 5 and 6. Finally, in Lesson 7, students create and analyze graphs using 
weather data as they describe stable and changing weather conditions during a single month.

Student Learning

Knowledge Statement
Weather data collected over time reveal stable and changing conditions.

Objectives
 ▪ Lesson 4: Build on prior knowledge to describe different types of weather conditions.

 ▪ Lesson 5: Make observations to describe wind speed and direction and cloud cover. 

Concept 1: Weather  
Conditions
Focus Question

How do we describe weather?

Phenomenon Question

What is the weather like where 
we live?
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 ▪ Lesson 6: Build a rain gauge to measure precipitation and use a thermometer to measure 
temperature.

 ▪ Lesson 7: Graph and analyze data to describe weather conditions throughout a month.

Texas Essential Knowledge and Skills Addressed

3.2B Collect and record data by observing and measuring using the metric system and 
recognize differences between observed and measured data. (Introduced)

3.2C Construct maps, graphic organizers, simple tables, charts, and bar graphs using tools and 
current technology to organize, examine, and evaluate measured data. (Introduced)

3.2D  Analyze and interpret patterns in data to construct reasonable explanations based 
on evidence from investigations. (Introduced)

3.3C Connect grade-level appropriate science concepts with the history of science, science 
careers, and contributions of scientists. (Introduced)

3.4 Record, and analyze information using tools, including cameras, computers, hand 
lenses, metric rulers, Celsius thermometers, wind vanes, rain gauges, pan balances, 
graduated cylinders, beakers, spring scales, hot plates, meter sticks, magnets, collecting 
nets, notebooks, and Sun, Earth, and Moon system models; timing devices; and materials 
to support observation of habitats of organisms such as terrariums and aquariums. 
(Addressed)

3.8A Observe, measure, record, and compare day-to-day weather changes in different 
locations at the same time that include air temperature, wind direction, and 
precipitation. (Addressed)

English Language Proficiency Standards Addressed

2C Learn new language structures, expressions, and basic and academic vocabulary heard 
during classroom instruction and interactions.

3E Share information in cooperative learning interactions.

4A Learn relationships between sounds and letters of the English language and decode 
(sound out) words using a combination of skills such as recognizing sound-letter 
relationships and identifying cognates, affixes, roots, and base words.
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Materials

Lesson 4 Lesson 5 Lesson 6 Lesson 7

Student Science Logbook (Lesson 4 Activity Guide, Module Question Log) ●

Cloud Sort Photographs (1 set per student pair) ●

Science Logbook (Lesson 5 Activity Guides A and B) ●

Thermometer ●

Science Logbook (Lesson 6 Activity Guide) ●

Cup of water with ice cubes (1 per student pair) ●

Science Logbook (Lesson 7 Activity Guide) ●

Teacher Blade of grass or small leaf ●

Rain Falling in Flower Garden Photograph (Lesson 6 Resource A) ●

Build a Rain Gauge: Build a Rain Gauge Instructions (Lesson 6 Resource B), 2-liter plastic 
bottle with top cut off, 1 cup of pebbles, 2 rubber bands, 3 or 4 paper clips, ruler, sharp 
scissors, permanent marker, water

●

Using the NOAA NCEI Climate at a Glance Website: City Data Information 
(Lesson 7 Resource A)

●

Weather Graph Stations: maximum temperature graph, minimum temperature graph, 
precipitation graph, maximum temperature data table, procedure sheet for each 
station, red writing utensil

●

Preparation Prepare Cloud Sort Photographs (see Lesson 5 Resource A). ●

Cue wind videos: http://phdsci.link/1165, http://phdsci.link/1166, http://phdsci.link/1167. ●

Cut plastic bottle for rain gauge (see Lesson 6 Resource B). ●

Prepare cups of ice water. ●

Navigate to the NOAA NCEI Climate at a Glance website (2018a): http://phdsci.link/1168. ●

Prepare weather graph stations (see Lesson 7 Resources B, C, and D). ●
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Lesson 6
Objective: Build a rain gauge to measure precipitation and use a thermometer to measure 
temperature.

Launch  4 minutes 

Display the photograph of rain falling in a flower garden (Lesson 6 Resource A), and ask students 
to Think–Pair–Share about ways to collect and measure the amount of rain that falls.

Sample student responses: 

 ▪ My partner and I would put a bucket outside and see how much rain falls into the bucket. 

 ▪ We thought of placing a container outside to catch the rain, but I don’t know how to measure 
the amount of rain that falls into the container. 

Agenda
Launch (4 minutes)

Learn (36 minutes)

 ▪ Build a Rain Gauge (18 minutes)

 ▪ Read a Thermometer (7 minutes)

 ▪ Measure Temperature 
(11 minutes)

Land (5 minutes)
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Use student observations to summarize that a container should be placed outside to catch the falling 
rain. Explain that to know how much rain falls, a way to measure the amount of rain in the container 
is also needed.

Learn  36 minutes 

Build a Rain Gauge  18 minutes 

Show students the materials available to build the rain gauge. For now, do not explain how to use 
the materials. Instead, refer to student ideas from the Launch and suggest that these materials can 
be used to build a container to collect and measure precipitation.

Either invite students to circle around a central location to view the materials or lead a class 
demonstration in a central location so that all students can easily see and participate. Ask students 
to share ideas they have about how the materials could be used.

Sample student responses: 

 ▪ Maybe we can use the soda bottle as the main container to catch the precipitation. 

 ▪ I think the ruler is for measuring precipitation. 

 ▪ I don’t know how to use the pebbles. Maybe they go in the container. 

Use the materials to begin building the container based on student suggestions and the provided 
instructions (Lesson 6 Resource B).   If students do not understand or see a need for a particular 
material, use prompts such as these to guide their thinking: What can we use to catch the rain? How 
can we measure how much rain falls into the bottle? 

If needed, point out that the bottom of the bottle is uneven and ask students to brainstorm how they 
think that might affect their measurements.  Ask students how they might be able to make the 
bottom of the bottle more even, and use this discussion to guide students toward an understanding 
of why water and pebbles should be added to the bottom of the bottle before the container is placed 
outside to gather rain.

Extension
For an additional activity, each student 
can create their own rain gauge 
following the same procedure described 
in Lesson 6 Resource B. To support with 
materials, ask students to bring in their 
own 2-liter plastic bottles. Additional 
preparation time will be needed to cut 
each bottle as students should not 
be allowed to cut the bottles.

Content Area Connection: 
Mathematics
Most students will have had experience 
using a ruler to measure objects to the 
nearest whole inch. As appropriate, 
extend this learning to measuring to the 
nearest quarter of an inch or half inch 
by using a ruler marked with halves and 
fourths of an inch.

Teacher Note
If students do not understand how the 
bottle design would result in inaccurate 
measurements, consider showing 
students two cups that are different 
shapes and sizes. Pour water into one 
of the cups and use a ruler to measure 
how high the water goes up the side 
of the cup. Then pour the water from that 
cup into the other cup and repeat the 
measurement. Lead a discussion about 
why the measurements are not the same.

Teacher Note
Invite students to identify ways to reuse 
and conserve the materials while 
building the rain gauge (3.1B).
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As needed, also guide students to understand why the top of the bottle should be inverted and 
secured to the bottom of the bottle. Explain that the top of the bottle acts as a funnel to direct water 
into the container. 

After construction is complete, explain that meteorologists call this kind of container a rain gauge.  
Point out that the rain gauge will need to be placed outside so that it can catch precipitation. Ask 
students where they think the rain gauge should be placed.

Sample student responses: 

 ▪ I think we should place the rain gauge by the school building. 

 ▪ Maybe we can put the rain gauge near where we go outside to collect our other  
weather data. 

Build on student responses to explain that other factors should also be considered when choosing 
a location. Explain that the rain gauge must remain upright and be placed in an open area with 
no obstructions around it. Ask students what factors may prevent the rain gauge from remaining 
upright or catching all the precipitation in a certain area.

Sample student responses: 

 ▪ If we put the rain gauge under a tree, the tree’s branches might block rain from falling into the 
container. 

 ▪ Other students might accidently knock the rain gauge over if it is placed where a lot of people 
walk around. 

 ▪ It might fall over if there is a big storm or if it is raining really hard. 

Use student responses to explain that the rain gauge needs to be located out of the way of people 
or regular school activities and in a place where obstructions will not block precipitation from falling  
into the opening of the rain gauge. If necessary, also explain that a plastic bottle on its own could  
easily fall over if there is strong wind or heavy rain, but that the pebbles added to bottom of the bottle 
help serve as an anchor to keep the bottle in place. Agree to select a location for the rain gauge the 
first time that students go outside to collect data. 

Differentiation
Some students may benefit from 
using a funnel to transfer water from 
one container to another to better 
understand the purpose of designing the 
rain gauge in this way.

English Language Development
The words gauge  and measure  are used 
repeatedly in this module. Consider 
displaying photographs of rain gauges 
and demonstrating what it means 
to measure a quantity like volume.

Teacher Note
As students gather data over the course 
of the module, add water as needed 
to keep the water line even with the 
0-inch mark on the side of the bottle. 
If there is precipitation, be sure to empty 
the water out of the rain gauge and refill 
it to the 0-inch mark once students have 
made their measurements.
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Read a Thermometer  7 minutes 

Redirect students’ attention to temperature by posing a question.

 ►What is the difference between a hot day and a warm day?

 ▪ The temperature on a hot day is warmer than it is on a warm day. 

 ▪ When it’s hot out, I wear shorts. 

 ▪ I’m not sure, I think they’re pretty similar. 

Draw attention to the uncertainty of using relative terms such as hot  and warm  to describe 
temperature. Show students a thermometer and explain that thermometers can be used to make 
measurements that mean the same quantity to everyone. Explain that before students can measure 
temperature, however, they must first know how to read a thermometer. 

Safety Note
This activity poses a potential hazard. Explain that the thermometers are made of glass, which can 
break and cause injury. To minimize the risk, review these safety measures and look for evidence that 
students are following them (3.1A).
 ▪ Wear goggles throughout the activity.
 ▪ Handle thermometers with care. Never throw thermometers or tap them on any surface.
 ▪ If a thermometer breaks, alert an adult immediately and do not touch the broken pieces.

Distribute a thermometer to each student and ask them to look closely at the numbers and tick marks 
on the right side of the glass tube. Explain to students that, like a ruler, each tick mark 
on a thermometer represents a quantity, and the space between each tick mark represents an equal 
unit. Ask students to work with a partner to figure out the value of each tick mark.  Invite student 
pairs to share their ideas with the class.

Sample student responses: 

 ▪ I think you have to count by twos because there are not enough tick marks for each one 
to represent all of the numbers that come between the tens. 

 ▪ You cannot count by ones because there are not enough tick marks, so you have 
to count by twos. 

Content Area Connection: 
Mathematics
Intervals of measurements provide 
natural contexts for estimation. 
As students practice reading 
a thermometer, consider having 
students use estimation language 
along with precise measurements. For 
example, students can practice rounding 
by identifying that 68°F is about 70°F.

Differentiation
If students need additional support 
during this activity, help them realize 
that the tick marks are like a vertical 
number line. Students should look 
carefully at the tick marks and consider 
that each tick mark stands for a number. 
As needed, wonder aloud if the tick 
marks are counting by ones and count 
each tick mark by ones to model that 
this is not possible. Then ask students 
to think about how four tick marks 
on the thermometer could represent the 
nine numbers that come between the 
numbers that are shown. Guide students 
to recognize that the tick marks must 
count by twos instead of ones.
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Work with the class to agree that to figure out the value of each tick mark, students must count 
by twos from the displayed number that comes before it. Then choose any tick mark on the 
thermometer and model how to count by twos to figure out the value of that tick mark.

Draw student attention to the right side of the thermometer again and point out the symbol and  
letter (°F) near the top. Explain to students that this notation refers to the Fahrenheit scale, which 
is one scale used to measure temperature. Tell students that the unit measured using this scale 
is degree Fahrenheit. When students record temperature, they should always include both a degree 
symbol and the word Fahrenheit (or an F) as the unit.

English Language Development
The term degree Fahrenheit  is used repeatedly in this module. Introduce this term explicitly. 
The word thermometer  is also used frequently. Sharing the Spanish cognate for thermometer  
(termómetro ) may be useful.

Tell students that the temperature scale on the left side of the thermometer is known as the Celsius 
scale. This scale is most often used by scientists to measure temperature, but air temperature in the 
United States is usually reported using the Fahrenheit scale. For this reason, students will use the 
Fahrenheit scale instead of the Celsius scale to measure and describe temperature throughout 
the module. 

Measure Temperature  11 minutes 

Explain to students that they will now practice measuring temperature using a thermometer. Begin 
by asking students to closely observe the red line in the glass tube of the thermometer and instruct 
students to determine which tick mark most closely lines up with the red line. Explain to students that 
this tick mark represents the temperature of the classroom.  Ask students to record this temperature 
in their Science Logbooks (Lesson 6 Activity Guide). Invite several students to share their temperature 
readings with the class.

Tell students they will now measure the temperature of ice water. Ask students to work in pairs and 
distribute a cup of ice water to each pair. Instruct students to place their thermometers in the ice 
water and let the thermometers sit undisturbed for one minute. After one minute, ask students to read 
the temperature on the thermometer while leaving the bottom of the thermometer in the ice water. 

Teacher Note
Most weather stations in the United 
States report conditions using 
measurement units such as inches for 
precipitation and degrees Fahrenheit 
for temperature. Therefore, temperature 
and precipitation data in this module 
are collected using these units to support 
student understanding of local weather 
reports. Consider demonstrating for 
students how to collect temperature 
in degrees Celsius (3.4).

Teacher Note
Students may need additional support 
if the temperature reading is between 
two tick marks. Encourage students 
to estimate the temperature by rounding 
up or down to the closest tick mark.
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Students should record the temperature of the ice water in their Science Logbooks (Lesson 6 Activity 
Guide). Once again invite several students to share their temperature readings with the class.

Check for Understanding
Students should demonstrate the ability to read a thermometer and collect accurate measurements. 
Be aware that thermometers may vary due to differences in calibration.

Evidence

Look for evidence that all students
 ▪ record a reasonable value for the classroom temperature and
 ▪ record a reasonable value (close to 32°F) for the ice water temperature.

Next Steps

Students will continue to practice reading a thermometer and measuring temperature as they collect 
weather data throughout the module. If additional support in reading a thermometer is needed, 
consider displaying images of thermometers at different temperatures and asking students to read 
each thermometer.

If students need additional support in interpreting scales, consider working with students in small 
groups to determine the value of tick marks on other scales (e.g., counting by twos, fives, or tens).

After students have shared their temperature readings, ask them to consider how temperature might  
affect precipitation. Explain that ice is frozen (or solid) water. Draw a connection between the 
temperature of ice and the fact that it is a solid.

 ►What do you think might happen when the temperature outside gets cold enough to freeze 
water? Would precipitation still fall as liquid rain?

 ▪ I think the rain would turn into a solid. 

 ▪ It would snow instead of rain. 

Draw attention to student responses that recognize that precipitation can fall as a solid when 
it is cold enough outside for liquid rain to freeze. Explain that the temperature at which liquid 
water changes to a solid is 32°F and that snow or ice can fall when the temperature outside is 32°F 
or below. If students ask how snow or ice might affect their rain gauge measurements, explain that 
meteorologists often wait until the snow or ice collected in a rain gauge has melted and then measure 
the liquid water that remains.
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Land  5 minutes 

Call students’ attention back to the weather data table in their Science Logbooks (Lesson 4 Activity 
Guide) and point out that students are ready to collect data on cloud cover, wind speed and direction, 
amount of precipitation, and temperature. Explain that the class now needs to develop a plan 
to collect weather data each day. Ask students to share ideas about when to collect data.

 ►What time of day should we collect our weather data?

 ▪ Maybe we can go outside during class each day. 

 ▪ I think we can collect data at recess since we usually go outside. 

 ▪ Maybe we can go outside in the morning and in the afternoon. 

 ►Why do you think it might be important to collect our data at the same time each day?

 ▪ If we collect data at the same time each day, we will always know what the weather is like 
at that time. 

 ▪ Maybe it is helpful to pick the same time since the weather can change throughout the day. 

 ▪ If we always collect data in the afternoon, we can describe what the weather is like every day 
at that time. 

Build on student responses to explain that their weather data will be most useful for comparing one 
day to the next if they make measurements at the same time each day. However, because the weather 
can change throughout the day, collecting data only once per day does not provide a full picture 
of daily weather. Also point out that students will only be gathering data when they are at school, 
so they will not be able to gather data at least two days out of the week.  Explain that because 
of these limitations, students will only get a general idea of what the weather is like most days 
of the week.

Work with students to come up with a data collection plan that works for the class. Possible data 
collection plans include the following: 

 ▪ All students go outside at the beginning of class each day to collect data.

 ▪ A different student collects data each day during recess or lunch and reports back to the class.

 ▪ All students collect data during recess or lunch each day.

Teacher Note
As needed, also point out to students 
that because they are only gathering 
data on weekdays, the rain gauge data 
they record on Monday will also include 
any precipitation that fell over the 
previous weekend.

Teacher Note
Consider having students use their data 
to create a bar graph with data for each 
week.
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Teacher Note
Time may not allow for the whole class to go outside to collect data at the same time each day. 
Be sure to make a plan that works for the class’s schedule. Keep in mind that students should collect 
data for at least three weeks.

Once a data collection plan is made, agree to collect weather data the next day. Tell students that 
they will need to bring the class rain gauge and their thermometers outside with them to collect 
precipitation and temperature data.  They will also need their data tables to record measurements 
and observations.  Students should follow their plan to collect weather data each day of the week for 
the next three weeks. 

Teacher Note
Students should not place their 
thermometers in direct sunlight when 
measuring temperature. Placing 
a thermometer in direct sunlight will 
cause a rise in temperature because 
of the Sun’s radiation, rather than 
producing an accurate reading of air 
temperature. Be sure students use their 
thermometers in a shaded area.

Teacher Note
Students may not yet be familiar with 
mixed numbers. Support students as they 
record precipitation data and consider 
having them round all values to the 
nearest whole number.

Teacher Note
At the end of the module, consider 
having students analyze the data 
they collect over the next three weeks 
to determine whether it is consistent 
with what they learn about the climate 
of their location in Concept 2. Also 
consider saving students’ data each year 
so that students can access and analyze 
previous years’ data and compare 
it to their own.
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