SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area:  
	Sixth Grade Science                              

	Recommended  Days of Instruction:  2
	(one day equals 55 min)

	Standard(s) addressed:  6-4

	The student will demonstrate an understanding of the relationship between Earth's atmospheric properties and processes and its weather and climate. (Earth Science)

	Weather Tools

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	6-4.5 Use appropriate instruments and tools to collect weather data (including wind speed and direction, air temperature, humidity, and air pressure).

	SC Science Standards Support Document
https://www.ed.sc.gov/apps/cso/standards/supdocs_k8.cfm
SC ETV Streamline
http://etv.streamlinesc.org
Weather Smart: Forecasting and Weather Instruments 
http://player.discoveryeducation.com/index.cfm?guidAssetId=29340679-9632-44C6-B054-7A2E4DA551F2&blnFromSearch=1&productcode=US
Knowing tomorrow's weather helps all of us plan and have more productive, enjoyable, and safe lives. This program shows the basics of how weather forecasts are made. Students learn to understand the symbols that they see on weather maps in the media. By measuring, charting, and tracking weather, it becomes easy to see how things change as weather moves from one part of the Earth to another. It is also made clear that math skills are vital to measuring and forecasting. We examine the tools and instruments used by meteorologists to detect and measure clouds, precipitation, temperature, humidity, wind, and pressure. Students become familiar with the names and functions of weather instruments.
Making Weather Instruments

http://www.nasa.gov/audience/foreducators/topnav/materials/listbytype/Meteorology_Guide.html

	See Module 6-4.5

	From the Science Standards Support Document: 
The objective of this indicator is to use appropriate instruments and tools to collect 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, air temperature, humidity, and air pressure.  

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 weather instruments.   



Sixth Grade
Science Module 

6-4.5
Weather Tools
Lesson A
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From the South Carolina Science Support Documents:
Indicator 6-4.5: Use appropriate instruments and tools to collect weather data (including wind speed and direction, air temperature, humidity, and air pressure).
Taxonomy level of indicator:

Apply Procedural Knowledge: (3.2-C)

Previous/Future Knowledge:
Only the barometer and sling psychrometer are new instruments to the study of weather.  The others were introduced and used in 2nd and in 4th grade.  (See 2-1.2,   2-3.4, 4-1.2, 4-4.5)  This indicator also relates to a scientific inquiry indicator (6-1.1).

It is essential for students to know that in order to understand the conditions in weather systems and be able to make weather forecasts as precise as possible, weather data must be accurately collected.  

NOTE TO TEACHER: Students must be able to use (not make) and accurately measure using the following instruments:

Anemometer


· A tool used to measure wind speed in miles per hour. 
Wind vane


· A tool used to measure wind direction. 

· Sometimes referred to as a wind-weather vane or a wind sock.  

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

Thermometer


· A tool used to measure air temperature in degrees Fahrenheit or Celsius.

Sling Psychrometer


· A two-thermometer instrument also referred to as a wet-dry bulb used to measure relative humidity (the amount of water vapor in the air).  

· Temperatures readings are converted using a relative humidity table. 

Barometer


· A tool used to measure air pressure in inches of mercury or millibars (mb). 

Rain gauge


· A tool used for measuring the amount of precipitation in inches or centimeters. 
It is not essential for students to make any of these instruments; they need to use them to collect weather data accurately.  Students do not need to know how to use a hygrometer.
Assessment Guidelines:

An objective of this indicator is to use appropriate instruments and tools to collect 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, air temperature, humidity, and air pressure.  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 weather instruments.
Teaching Indicator 6-4.5:  Lesson A - “Using Weather Tools”
Instructional Considerations:

This lesson is an example of how a teacher might address the intent of this indicator.  Science and Technology Concepts for Middle SchoolsTM (STC/MSTM) kit Catastrophic Events and FOSS Weather and Water provide an opportunity for conceptual development of the concepts within the standard.
Students were introduced to the anemometer, wind vane, thermometer, and rain gauge in grades 2-4.  The tools new to this grade level are the Barometer and the Sling Psychrometer.  It is strongly suggested that both of these be introduced at this grade level in earlier content indicators and not as a separate inquiry lesson.  The Barometer should be introduced in 6-4.4, and the Sling Psychrometer in 6-4.2.  See Inquiry Indicator 6-1.1 for lessons. This lesson would then review all tools in order for students to be ready to use them to collect daily weather data. If you have not already introduced these new tools, then do so before you begin the Engage.
Teacher note:  Remember that inquiry standards are cumulative and teachers should review tools that were introduced at an earlier grade and are also appropriate for the current grade.
Preparation for Lesson:
It is not necessary for students to make these instruments but they do need to understand how to use them and how they predict the weather.  If you are interested in making samples or having students make them, you will find directions at the following sites.
Directions for making and using a Sling Psychrometer and a homemade Barometer are found in the NASA Meteorology Guide in Chapter 11.  A relative humidity table is also found there.

http://www.nasa.gov/audience/foreducators/topnav/materials/listbytype/Meteorology_Guide.html
Misconceptions: 
Be sure students understand it is the change in the barometer or barometer reading that indicates the weather, not the exact reading.  Often students will read an Aneroid Barometer by reading the description above the numerical reading.  They may then think that it is telling them it will be clear when instead the change is to lower pressure and indicates poorer weather conditions.
Safety Note:  
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:

2 Days (1 day equals 55 minutes)
Materials Needed: 
· Anemometer

· Wind vane

· Thermometer

· Rain gauge

· Barometer

· Sling Psychrometer
· Materials to make a barometer and sling psychrometer if you are going to make these tools instead of purchasing them.  See below for directions.

Focus Question:

How can we use tools and instruments to collect weather data?
Engage:

1.  Use VVWA (Verbal and Visual Word Association) to review weather instruments.

VVWA:  

a. Groups of students are provided with a piece of chart paper or newsprint.  

b. Chart paper is divided into 4 quadrants.

c. Student groups are assigned one of the weather instruments.

d. As a group, they complete the chart by placing the name of the instrument in one quadrant, a definition of that instrument in another quadrant, a visual representation of the instrument in the third quadrant and a personal association or characteristic in the final quadrant.
e. Share posters with class.

Explore:
1. If you did not use Inquiry lesson 6.1.1 to introduce the Barometer and Sling Psychrometer in earlier lessons, introduce them now by using Inquiry Lesson 6-1.1.
2. If you did introduce them earlier, review their use at this time.

3. Provide each group of 2-3 students with the various instruments they will be using to collect weather data.  In their notebooks, ask them to record: name of instrument, what it measures and unit of measurement.  

4. Take the students outside and provide time for them to use each instrument to record weather data in their notebooks.
5. When back in the classroom, use a chart for recording collective data

(various groups provide temperature reading, barometer reading, etc.)  while other groups compare their data to what is being recorded.  Teacher may record data as groups report or each group may record data.

6.  Have students continue to use these instruments to collect and record daily data over the next couple of weeks.

7. Data will be used in Module 6-4.6 Lesson
Explain:
1. Discuss any differences among groups and/or concerns over data recorded.  As you listen assess for misunderstandings.
2. Ask students to identify the instruments and units used to: 
· Measure temperature (Thermometer in degrees Celsius)
· Measure air pressure   (Barometer in millabars or inches)
· Measure precipitation  (Rain Gauge in inches)
· Measure wind speed and wind direction (Anemometer in miles per hour and Wind vane –direction from which wind blows...N, S, etc.)
· Measures humidity (Sling Psychrometer in percent)
3. Remind students that with a Barometer it is the tendency that is most important. Is the air pressure reading increasing or decreasing. That is more important than the actual reading although you must record the reading to be able to identify change.

As a storm approaches, the mass of air around your location decreases. Therefore, the pressure decreases as well. After a cold front passes your location, higher pressure moves in and the students will see the pressure rise.

Over and above the pressure changes associated with storms, there are four daily pressure fluctuations in the atmosphere. These diurnal changes are due to the sun heating the atmosphere. The amplitudes of this daily change depend upon the latitude, season, and altitude.

The changes are greatest at the equator, decreasing toward the poles where it becomes zero. Also, the higher the altitude, the greater the daily change.
Extend:

1.  Show SC Streamline video:  Weather Smart: Forecasting and Weather Instruments 
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Thermometer
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Sling Psychrometer
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Rain Gauge
Standard 6-4: The student will demonstrate an understanding of the relationship between Earth's atmospheric properties and processes and its weather and climate. (Earth Science)





Indicator 6-4.5: Use appropriate instruments and tools to collect weather data (including wind speed and direction, air temperature, humidity, and air pressure).





Other indicators addressed:  


6.1.1: Use appropriate tools and instruments (including a spring scale, beam balance, barometer, and sling psychrometer) safely and accurately when conducting a controlled scientific investigation.
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