
SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area:  
	 Fourth Grade Science 

	Recommended  Days of Instruction:  3
	(one day equals 45 minutes)

	Standard(s) addressed:  The student will demonstrate an understanding of weather patterns and phenomena. (Earth Science)

	Weather

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	4-4.5:

 Carry out procedures for data collecting and measuring weather conditions (including wind speed and direction, precipitation, and temperature) by using appropriate tools and instruments.   

	SC Science Standards Support Document Resource List
https://www.ed.sc.gov/apps/cso/standards/supdocs_k8.cfm
SC ETV Streamline
http://etv.streamlinesc.org
Weather Smart: Heat, Wind, and Pressure

http://player.discoveryeducation.com/index.cfm?guidAssetId=B2B07925-15A4-4728-875D-B4369021CC65&blnFromSearch=1&productcode=DSC
The sun is highlighted as the driving force behind weather and the source of energy for our planet. Animations and video examples show the uniqueness of the Earth's atmosphere and how air is set into motion as wind when it is heated unevenly. Heat, wind, and pressure are all connected. Air with different temperatures are related to differences in weight (or pressure), which is what causes circulations (wind). The properties of hot and cold air are contrasted. Students learn to associate high or low pressure with calm or stormy weather. While storms generate wind, students see that wind pushes storms and weather systems around the Earth. We see that air in motion is constantly trying to balance heat so that no part of the Earth gets too hot or too cold.
Make a Weather Station

http://www.ciese.org/curriculum/weatherproj2/en/activity1.shtml
Directions for each instrument are found at the following websites:

Thermometer

http://www.ciese.org/curriculum/weatherproj2/en/docs/thermometer.shtml
Wind Vane

http://www.ciese.org/curriculum/weatherproj2/en/docs/windvane.shtml
Anemometer

http://www.ciese.org/curriculum/weatherproj2/en/docs/anemometer.shtml
Rain Gauge

http://www.ciese.org/curriculum/weatherproj2/en/docs/raingauge.shtml
Satellite Maps

http://www.intellicast.com/Global/Satellite/Infrared.aspx?location=default

	See Science Module 4-4.5

	From the South Carolina Science Support Documents:

The objective of this indicator is to use instruments to collect and measure weather data; therefore, the primary focus of assessment should be to apply a procedure to the tool that would be needed to measure wind speed, wind direction, precipitation amounts, and air temperature.  However, appropriate assessments should also require students to identify weather instruments that measure certain weather conditions; interpret the reading on the instrument for accurate data; or interpret the scale on a thermometer or rain gauge.  




Fourth Grade
Science Module 

4-4.5
Weather
Lesson A 

From the South Carolina Science Support Documents:
Indicator 4-4.5: Carry out procedures for data collecting and measuring weather conditions (including wind speed and direction, precipitation, and temperature) by using appropriate tools and instruments.  
Taxonomy level:  Apply Procedural Knowledge (3.2-C)  
Previous/Future knowledge:  Only the anemometer is a new instrument to this study of weather.  In 2nd grade (2-1.2, 2-3.4), students used a thermometer to measure temperature, a rain gauge to measure precipitation, and a windsock or wind vane to determine wind direction.  Wind speed was determined by using the Beaufort scale in 2nd grade (2-3.4).  In 6th grade (6-4.5), students will use appropriate instruments to collect weather data (including wind speed and direction, air temperature, humidity, and air pressure). 

It is essential for students to carry out procedures for collecting and measuring weather conditions in order to understand daily weather conditions.  Weather data must be collected and read accurately using appropriate instruments: 

Wind Speed


· Wind speed is measured with an anemometer as the wind causes the cups to spin. 

· As the cups spin, the anemometer counts how many times they spin in a given period of time. 

· The more turns, the faster the wind speed. 

Wind Direction


· Wind direction is determined with a wind (weather) vane.  

· Wind direction is described by the direction from which the wind is blowing. 

Precipitation


· Amount of precipitation is measured in a rain gauge. 

· Markings on the side show how much rain has fallen. 

· A rain gauge measures rainfall in inches.

Temperature


· Air temperature is measured using a thermometer. 
· The scale may be read in degrees Fahrenheit or Celsius.  
It is not essential for students to make any of these instruments (but in some cases they can), or to use a sling psychrometer, barometer, or hygrometer.  

It is not essential for students to make any of these instruments (but in some cases they can), or to use a sling psychrometer, barometer, or hygrometer.
Assessment Guidelines:  
The objective of this indicator is to use instruments to collect and measure weather data; therefore, the primary focus of assessment should be to apply a procedure to the tool that would be needed to measure wind speed, wind direction, precipitation amounts, and air temperature.  However, appropriate assessments should also require students to identify weather instruments that measure certain weather conditions; interpret the reading on the instrument for accurate data; or interpret the scale on a thermometer or rain gauge.  

Teaching Indicator 4-4.5: Lesson A – “Build a Weather Station”
Instructional Considerations:

This lesson is an example of how a teacher might address the intent of this indicator. STC Weather provides an opportunity for conceptual development of the concepts within the standard.

Preparation for the lesson:
Indicator 4-4.3 Lessons A-C may be used in conjunction with lessons for Indicator 4-4.5.  This allows the teacher to continue with instruction while students are involved in virtual and real world weather data collection.

Misconceptions:
· Clouds block wind and slow it down.

· Cold temperatures produce fast winds.

· Cold days are caused by the clouds covering the sun.

· Rain falls when clouds become too heavy.

· Rain falls because we need it.
· Frost falls from the sky.
· Frost is frozen dew.

Safety Note(s):
Safety must be emphasized at the beginning of the school year and reinforced with every lab activity.  Students should understand that safety is everyone’s responsibility.

Lesson time:
3 days (1 day equals 45 minutes)
Materials Needed:
Science notebooks
Directions and materials for each instrument (one per group) 

thermometer, wind vane, anemometer, rain gauge (See Resource List.)
Focus Question:  How are weather conditions measured?
Engage:
This lesson is adapted from Weather Scope, Activity 1.
http://www.ciese.org/curriculum/weatherproj2/en/activity1.shtml
Meteorology is the study of all changes in the atmosphere, i.e. the layers of gases (air) that surround the earth. In order to do this we will need to study current weather conditions and the general climate in our area, and identify which factors most affect our daily temperature. 

To do this, you must first make a weather station. Begin by designing and building some of the same instruments that meteorologists use
Explore:
	


You will work in small groups to design and construct weather instruments. All of the instruments will then be put together to create a class weather station. By collecting your own data, you will learn more about weather through a process similar to the one that professional meteorologists use. 

Part 1: Introduction 

	1. Discuss and answer the following questions. Record your answers in your science notebook. 

a. What do you think of when you hear the word "weather"? 

b. How does weather affect our daily lives? (Ex. what kinds of clothes do you wear, outdoor activities that you do, etc.) 

c. What kinds of things would you look for if you wanted to describe the weather of a particular day to someone else? 

d. What kinds of information are important to collect?
  

2. Brainstorm designs for instruments that you could use to measure each of the following AND answer the corresponding questions in your science notebooks: 

a. Temperature: What does temperature have to do with weather? 

b. Wind: How can you describe wind? Are there different types of wind? Can you measure how fast the wind is blowing and its direction? 

c. Precipitation: Are there different types of precipitation? How could rain be measured? 

d. Air pressure: What is air pressure? Why should we measure it? What does air pressure have to do with weather? 

e. Sky conditions:  Write a list of standardized terms to describe sky conditions (e.g. clear, partly cloudy, overcast with openings, overcast, etc.)
  

3. Present: Each group should first design the class weather instruments. 

3. Additionally, the class should develop a list of standardized sky condition terms to use for the rest of this project. 
4. Practice with the Instruments: repeatedly test the instruments for accuracy.

5. Record your measurements: Please follow the guidelines below.
NOTE: If you are combining Activities 1 and 2, record your measurements in the column marked "Class Instruments" in the Current Conditions table. 
1. Temperature (Use a commercial outdoor thermometer and record in degrees Celsius): 

2. Sky conditions (Observe outside and use one of the standardized sky condition terms. For example, clear, partly cloudy, overcast with openings, overcast, etc.): 

3. Wind (calm, light, etc.): 

4. Wind Direction (N, NW, W, SW, etc.): 

5. Wind Speed (how many times the anemometer spun): 

6. Precipitation Type (at data collection time - rain, drizzle, snow, none, etc.): 

7. Precipitation Amount (in last 24 hours. Record your findings in mm


Part 2: Make a Class Weather Station 

	1. Build the following weather instruments in the order below. Directions are provided for each. See the Recommended Resource list.
A. Rain Gauge (Precipitation) 

B. Thermometer (Temperature) 

C. Wind Vane (Wind Direction) 

D. Anemometer (Wind Speed)
  

2. Practice with the Instruments: repeatedly test the instruments for accuracy. 
  

3. Record your measurements: Please follow the guidelines below.
NOTE: If you are combining Lessons for 4-4.3 and 4-4.5, record your measurements in the column marked "Class Instruments" in the Current Conditions table. 

Temperature (Use a commercial outdoor thermometer and record in degrees Celsius): 

Sky conditions (Observe outside and use one of the standardized sky condition terms. For example, clear, partly cloudy, overcast with openings, overcast, etc.): 

Wind (calm, light, etc.): 

Wind Direction (N, NW, W, SW, etc.): 

Wind Speed (how many times the anemometer spun): 

Precipitation Type (at data collection time - rain, drizzle, snow, none, etc.): 

Precipitation Amount (in last 24 hours. Record your findings in mm): 

	


 

Explain

1. Do you think the weather instruments you made are as accurate as those used by professional meteorologists? Why or why not? 

2. How could you make them more accurate? 

3. If you have Internet access, select and print a satellite maps (back-up) where your country is located and answer the questions below: 

4. Questions: 

· What do you see in the map? 

· Do the current weather conditions in your city match up to what you see on the satellite map? 
· How could you use a satellite map to predict weather?
Extend:

	1. Do you think the weather instruments you made are as accurate as those used by professional meteorologists? Why or why not? 

2. How could you make them more accurate? 

3. If you have Internet access, select and print a satellite maps (back-up) where your country is located and answer the questions below: 

4. Questions: 

· What do you see in the map? 

· Do the current weather conditions in your city match up to what you see on the satellite map? 

· How could you use a satellite map to predict weather? 


 

Standard 4-4: The student will demonstrate an understanding of weather patterns and phenomena. (Earth Science) 





Indicator 4-4.5:  Carry out procedures for data collecting and measuring weather conditions (including wind speed and direction, precipitation, and temperature) by using appropriate tools and instruments.   





Other indicators addressed:  





4-1.2 Use appropriate instruments and tools (including a compass, an anemometer, mirrors, and a prism) safely and accurately when conducting simple investigations.
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