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Lessons 8–9 

Effects of Weather 

Prepare 
In Lessons 8 and 9, students build on their learning from previous lessons to figure out how weather 
affects people and their surroundings. In Lesson 8, students investigate the effects of sunlight, wind, and 
rain on materials found at a playground and distill that some materials change, while others stay the 
same. In Lesson 9, students ask questions about sunlight and shade and use their questions to guide their 
investigation of the warming effect of sunlight. Students visit the school’s playground to identify areas 
where they feel warmer and areas where they feel cooler, and then they measure the temperature of 
water in those areas to conclude that the Sun warms Earth’s surface. 

Student Learning 

Knowledge Statement 

Sunlight, wind, and rain can affect people and their surroundings. 

Objectives 

• Lesson 8: Model the effects of sunlight, wind, and rain on playground materials. 

• Lesson 9: Investigate temperature differences between areas in sunlight and areas in shade.  

Concept 1: Parts of Weather  

Focus Question 
What is weather? 

Phenomenon Question 
How does the weather affect us when we play at 
the playground?  
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Texas Essential Knowledge and Skills Addressed 

K.2A Ask questions about organisms, objects, and events observed in the natural world. 
(Addressed) 

K.2B Plan and conduct simple descriptive investigations. (Addressed) 

K.2C Collect data and make observations using simple tools. (Addressed) 

K.2D Record and organize data and observations using pictures, numbers, and words. 
(Addressed) 

K.2E Communicate observations about simple descriptive investigations. (Addressed) 

K.4A Collect information using tools, including computing devices, hand lenses, primary 
balances, cups, bowls, magnets, collecting nets, and notebooks; timing devices; non-
standard measuring items; weather instruments such as demonstration 
thermometers; and materials to support observations of habitats of organisms such as 
terrariums and aquariums. (Addressed) 

K.4B Use the senses as a tool of observation to identify properties and patterns of 
organisms, objects, and events in the environment. (Addressed) 

K.5B Observe, record, and discuss how materials can be changed by heating or cooling. 
(Introduced) 

K.6A Use the senses to explore different forms of energy such as light, thermal, and sound. 
(Introduced) 

K.8A Observe and describe weather changes from day to day and over seasons. (Addressed) 

English Language Proficiency Standards Addressed 

3C  Speak using a variety of grammatical structures, sentence lengths, sentence types, and 
connecting words with increasing accuracy and ease as more English is acquired. 

3G  Express opinions, ideas, and feelings ranging from communicating single words and 
short phrases to participating in extended discussions on a variety of social and grade-
appropriate academic topics.  
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Materials 

  

 Lesson 8 Lesson 9 

Student Wind and rain investigation (1 set per group): prepared aluminum pan with plant, rocks, and 
soil (1), prepared cardboard sheet (1), newspaper sheet (1), paper towels, safety goggles (1 
per student), prepared spice shaker filled with water (1) 

●  

Science Logbook (Lesson 9 Activity Guide)   ● 

Teacher Playground Photograph (Lesson 8 Resource A) ●  

Wind and rain investigation preparation: !
"
 cup dry measuring cup (1), 4 oz spice shaker (1 per 

group), 12ʺ × 8ʺ × 2ʺ aluminum pan (1 per group), cardboard (enough to create a 6ʺ × 6ʺ 
sheet for each group), small plant with leaves (1 per group), small rocks (!

"
 cup per group), 

scissors (1), potting soil (!
"
 cup per group), access to water 

●  

Wind and rain demonstration preparation: 12ʺ × 8ʺ × 2ʺ aluminum pan (1), small plant with 
leaves (1), small rocks (!

"
 cup), potting soil (!

"
 cup) 

●  

Sunlight investigation preparation: !
"
 cup dry measuring cup (1), 8 oz plastic containers (8), 

permanent marker (1), small rocks (2!" cups), access to sunlight 
●  

Photograph of school’s playground (or other outdoor play area) ●  

Flashlight (1)  ●  

Covered Playground Photograph (Lesson 9 Resource A)  ● 

Sunlight, shade, and temperature investigation preparation: 12 oz disposable insulated  
cups (2), pencil (1), sticky note or index card (1), student thermometers from Lesson 5 (2), 
water (12 oz) 

 ● 

Demonstration thermometer from Lesson 5 (1)  ● 
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Preparation Take a photograph of the school’s playground (or other outdoor play area) before the lesson. ●  

Prepare materials for wind and rain investigation and sunlight investigation. (See Lesson 8 
Resource B.) If the weather is cloudy on the day of the lesson and the small rocks cannot be 
warmed in the sunlight, conduct the sunlight investigation during Lesson 9 or use an 
alternative activity. (For alternative activities, see Lesson 8 Resource C.) 

●  

Lesson 9 requires a sunny day. Check the local weather forecast to identify a day when the 
weather will be sunny. If needed, teach Lesson 9 before Lesson 8. If it is not possible to teach 
Lesson 9 outside on a sunny day, use the alternative activity that appears in Lesson 9 
Resource B.  

 ● 

Locate a safe, outdoor location (such as a playground or other outdoor play area) to take 
students to during Lesson 9 for the sunlight, shade, and temperature investigation. The 
location should have areas of sunlight and shade.  

 ● 

Prepare materials for sunlight, shade, and temperature investigation. Fill two 12 oz 
disposable insulated cups halfway with room temperature water. At least one hour before 
Lesson 9, take the cups to the outdoor location selected for the investigation. Place one cup 
in direct sunlight, and place the other cup in the shade. When students go outside during the 
lesson, bring along the other materials for the investigation (pencil, sticky note or index card, 
student thermometers). 

 ● 
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Lesson 9 
Objective: Investigate temperature differences between areas in sunlight and areas in shade.  

Launch  4 minutes  
Display the covered playground photograph (Lesson 9 Resource A).  

 

► What do you notice about this picture? 

§ The playground has a big roof with holes in it. 

§ The weather looks sunny. 

§ I see shade on the grass. 

Highlight student responses that describe the roof over the playground, the weather, or the shady areas 
on the ground. Place students in pairs. Ask students to share with their partner questions they have about 
the photograph.   

Agenda 

Launch (4 minutes) 

Learn (26 minutes) 

§ Ask Questions about Sunlight, Shade, and 
Temperature (6 minutes) 

§ Investigate Sunlight, Shade, and 
Temperature (20 minutes) 

Land (5 minutes) 

Differentiation 

Model for students how to change a 
statement into a question. For example, if a 
student says, “There is a roof,” help them 
rephrase their idea as a question, such as, 
“Why is there a roof?” 
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Sample questions: 

§ Why is there a roof over the playground? 

§ Why are there holes in the roof? 

Remind students that in the previous lesson they figured out that sunlight, wind, and rain can affect 
materials in different ways. Tell students that in this lesson, they will use their questions about the 
playground shown in the photograph to help them answer the Phenomenon Question How does the 
weather affect us when we play at the playground?  

Learn  26 minutes  
Ask Questions about Sunlight, Shade, and Temperature (6 minutes) 

Direct students’ attention back to the photograph of the covered playground. Tell students that this 
playground is in a part of the world where it sometimes gets very hot.  Use the demonstration 
thermometer to show students a temperature in the red color band corresponding to between 100°F  
and 110°F.  

► Would you want to play on the playground if it was this temperature outside? Why or why not? 

§ No, I would be hot, and I would get sweaty.  

§ I would, but I would want to go in the shade. 

Remind students that scientists ask questions to find out more about how the world works. Tell students 
that they are going to figure out more about the playground in the photograph. Have students think back 
to the questions they asked about the playground shown in the photograph. Ask student pairs to pick a 
question that is related to the weather. Provide students time to select a question, and then use a Whip 
Around routine to allow student pairs to share their questions with the class.  Record student questions 
on a whiteboard or sheet of chart paper.  

Sample questions: 

§ Does the roof protect the playground from the sun? 

§ How hot is it? 

Teacher Note 

A Whip Around is a collaborative 
conversation routine that gives each student 
an opportunity to respond. Students share 
their responses one after another until they 
have all participated. Students with a 
response similar to another student’s may 
use a nonverbal signal to show that they 
agree instead of repeating a response (3C).  

Teacher Note 

The playground in the photograph is located 
in Be’er Sheva, Israel. Be’er Sheva is located 
in the BWh (hot desert) climate zone, 
according to the Köppen climate 
classification system. Consider showing 
students the location of Be’er Sheva on a 
map.  
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§ Do people play on the playground on really hot days? 

§ Is it cooler under the roof? 

§ Can the roof keep the playground and people dry on rainy days? 

§ Does the roof make the shade that is on the ground? 

Explain that the class needs to select one question that students will be able to answer at school. Clarify 
that they should select a question that is related to the Phenomenon Question. 

► Where can we go at school to answer our question?  

§ We have a playground too! 

§ We can use where we play outside. 

Agree that the class can use the school’s playground (or other outdoor play area) to answer the question 
they select for their investigation. Read aloud the recorded questions one at a time. Have students use 
nonverbal signals to show whether they think they could use the school’s playground to answer each 
question. Circle questions that the majority of the class thinks they could answer.  

 

Identify questions that relate to feeling warmer in the sunlight and cooler in the shade. Then introduce 
and record the question that students will try to answer: Does it feel cooler in the shade than it does in 
the sunlight?   

Check for Understanding 

Students use what they know about the warming effect of sunlight to ask questions that can be answered 
by an investigation. 

Evidence Next Steps 

Students apply their understanding of sunlight 
and temperature to ask questions about a 
covered playground. 

If students need support generating questions, 
provide a word bank of question words such as 
What?, Why?, and How?. Provide students with a 
second word bank of weather words such as 
sunlight, shade, and temperature. Have students 
use a question word and a weather word to ask a 
question about the playground in the 
photograph. 

 

Spotlight on Knowledge and Skills 

Asking and identifying questions that can be 
answered by an investigation are important 
science practices. This lesson presents an 
opportunity to model for students how to 
develop and identify questions that can 
guide an investigation. Students will 
continue to develop these skills throughout 
the rest of the module (K.2A). 

Teacher Note 

Student responses may vary. If a playground 
is not accessible, students may suggest a 
courtyard or another outdoor area shaded 
by a portico or trees. Guide students to 
identify the outdoor area selected during 
lesson preparation.  
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Investigate Sunlight, Shade, and Temperature (20 minutes) 

 

Have students take their Science Logbooks and a red crayon outside to the outdoor area selected during 
lesson preparation.   

Place students in pairs. Tell students to work with their partner to explore the area and pay attention to 
how warm or cool they feel in different locations. Ask students to find the locations where they feel 
warmest and coolest. Then bring the class back together.  

► Where do you feel warmest? Where do you feel coolest?  

§ I feel warmest in the sun.  

§ I feel warm when I stand on the pavement. It feels like heat is coming from the ground.  

§ I feel coolest in the shade because I am out of the warm sunlight.  

Have students use a nonverbal signal to indicate whether they agree with each of the following 
statements: I feel warmest in the sunlight. I feel coolest in the shade. 

► How can we know for sure whether it feels warmer in the sunlight than in the shade?  

§ Let’s use our thermometers. 

§ We can measure the temperature with a thermometer.  

  

Teacher Note 

If the weather is not sunny during the lesson, see Lesson 9 Resource B for an alternative activity. 

Teacher Note 

Consider having students complete the daily 
weather recording sheet while they are 
outside. Students can then update the 
weather calendar, temperature log, and 
weather log at the end of the lesson.  

English Language Development 

To encourage participation, consider 
providing English learners with sentence 
frames such as the following (3G): 

• I feel warmest in           . 

• I feel coolest in           . 
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Display two student thermometers, and explain that the class will use these thermometers to measure 
the temperature of water in a sunny area and water in a shady area. Ask two students to place the 
student thermometers in the prepared cups. As the thermometers adjust, discuss student ideas about 
which location will have a warmer temperature.  

After a few minutes, prompt students to observe the red line and color band for each thermometer 
without moving either thermometer from its location. Ask students to work with their partner to record in 
their Science Logbooks (Lesson 9 Activity Guide) what the red line looks like on each thermometer. 
Students should also circle on each thermometer image the color band that the red line reaches.  

Record the temperatures of both cups of water on a sticky note or index card. Then return to the 
classroom. Use the demonstration thermometer to show students the temperature of each cup of water. 
Then ask students to circle the thermometer in their Science Logbooks (Lesson 9 Activity Guide) that 
shows the warmer temperature. 

Sample student response:  

 

► Where was it warmer? How do you know? 

§ It was warmer in the sunny area because the top of the red line was in the yellow band. 

§ The sunny area was warmer. The temperature was in the yellow band there but only in the green 
band in the shade. 

Confirm that it was warmer in the sunny area than in the shady area. 

Teacher Note 

To avoid misconceptions, students measure 
water temperature instead of air 
temperature during this investigation. The 
temperature of air is actually the same in 
sunlight and shade, but a thermometer in 
sunlight gives a higher temperature reading 
because the sunlight delivers additional 
thermal energy to the thermometer through 
solar radiation. This causes a thermometer 
in a sunny area to give a higher temperature 
reading than the actual air temperature.  

Students are not expected to have an 
understanding of energy at this level. 
However, consider facilitating a discussion 
about where students should place the 
indoor-outdoor thermometer to measure air 
temperature for the daily weather report. 
For more information on measuring 
temperature, visit this Penn State University 
web page: http://phdsci.link/1514.  

Content Area Connection: Mathematics 

When students identify the color bands that 
correspond to different levels of the red line, 
students are comparing and noting change. 
While the change they note is chromatic and 
not numerical, they view units of 10 on the 
thermometer, which supports the 
sequencing of larger amounts. 
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Land  5 minutes  
Revisit the covered playground photograph (Lesson 9 Resource A). Have students Think–Pair–Share in 
response to the following questions. 

► What do you think is the reason that this playground has a roof? 

§ It has a roof to make lots of shade for people to play in.  

§ It is hot at the playground, and the shade makes it feel cooler. 

► Would you rather play in the sunlight or the shade? Why?   

§ I would rather play in the shade because it feels cooler there. 

§ I would rather play in the shade because then the sunlight won’t make me as hot. 

Guide students to distill that people feel warmer in the sunlight and that they can cool down by going in 
the shade. Record this new understanding on a sentence strip, and add the sentence strip to the anchor 
chart. 

Sample anchor chart: 

Weather 

Parts of Weather 
• Weather has many parts. These parts include sunlight, clouds, wind, rain and 

snow, and temperature. 
• The weather in a place is not the same all the time. 
• Sunlight, wind, and rain can affect the things around us.  
• We feel cooler in the shade because the sunlight is blocked.  

Direct students’ attention to the driving question board. Allow students to ask new questions. Record 
the questions on sticky notes, and add these notes to the driving question board. 

Teacher Note 

Students may suggest that they would want 
to go into the shade to prevent getting a 
sunburn. Though that is an acceptable 
response to the question, encourage 
students instead to base their response on 
temperature. Ask questions such as these: 
How would you feel in the sunlight? How 
would you feel in the shade?  

Content Area Connection: English 

To reinforce the idea that new learning leads 
to new questions, consider modeling one or 
two questions that students might ask after 
identifying questions on the driving question 
board that the class has answered. Help 
students connect their learning with their 
new questions by providing a sentence 
frame, such as this: “Now that I know           , 
I wonder           .” 




