SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area:  
	Sixth Grade Science                          

	Recommended  Days of Instruction:  1
	(one day equals 55 min)

	Standard(s) addressed:  6-1

	The student will demonstrate an understanding of technological design and scientific inquiry, including the process skills, mathematical thinking, controlled investigative design and analysis, and problem solving.

	Scientific Inquiry

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	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.


	SC Science Standards Support Guide

https://www.ed.sc.gov/apps/cso/standards/supdocs_k8.cfm

	See Module 6-1.1.

	From the SC Science Standards Support Document
The objective of this indicator is to use tools safely, accurately, and appropriately when gathering data; therefore, the primary focus of assessment should be to apply correct procedures to the use of a spring scale, beam balance, barometer, and sling psychrometer, and other tools essential to the grade level that would be needed to conduct a science investigation. 



	Module 6-1.1 Continued

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	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.


	
	
	However, appropriate  assessments should also require students to identify appropriate uses for a spring scale, beam balance,  barometer, and sling psychrometer; illustrate the appropriate tool for an investigation using pictures, diagrams,

or words; recall how to accurately determine the measurement from the tool; or recognize ways to use science tools safely, accurately, and appropriately.



Sixth Grade
Science

Module 

6-1.1
Scientific Inquiry
Lesson A


From the South Carolina Science Support Documents: 
Indicator 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.
Taxonomy level:

Apply Conceptual Knowledge (3.2-B)

Previous/Future Knowledge: In previous grades, students used magnifiers and eyedroppers (K-1.2), rulers (1-1.2), thermometers, rain gauges, balances, and measuring cups (2-1.2), beakers, meter tapes and sticks, forceps/tweezers, tuning forks, graduated cylinders, and graduated syringes (3-1.5),  a compass, an anemometer, mirrors, and a prism (4-1.2), and a timing device and a 10x magnifier (5-1.4) safely, accurately, and appropriately.  In future grades, students will use these tools when appropriate as well as learn new tools to use when collecting scientific data.  A complete list of tools can be found in Appendix A of the Academic Standards. 

It is essential for students to know that different instruments or tools are needed to collect different kinds of data.

1. A spring scale is a tool used to measure the weight of an object or the force on an object. 

· Some spring scales have a slider that moves in response to the weight/force of an object. The measurement is read on one of two scales located on either side of the slider. 

· Some spring scales have a spring that is visible through a clear plastic tube with two scales labeled on either side of the tube.

· Before an object is attached to the spring scale, make sure the marker is on the zero (0) by adjusting the slider or knob usually found on the top of the scale. 

· A spring scale measures weight or force in newtons (N).
2. A beam balance (triple) is a tool used to measure the mass of an object.   

· The beam balance contains a pan or platform, three beams with riders/sliders and a pointer. 

· Before measuring, make sure all riders/sliders are set at zero (0), the pointer is in line with its zero (0) mark and the pan is clean.  

· Place an object to be measured on the pan or platform.  If the object is placed in a container or on weighing paper, the mass of the container or paper needs to be subtracted from the final mass of the object. 

· Three beams are found on the side opposite of the pan.  Each beam is marked in different increments: 100 grams, 10 grams, and tenths (0.1) of a gram up to 10 grams.  

· After placing the object on the pan, the pointer will rise. 

· To determine the mass of the object, gently slide the riders/sliders across the beams until the pointer lines up exactly with the zero (0) mark on the scale.  Be sure the riders/sliders with notches are securely placed in their notches. 

· The mass is calculated by adding the sum of the measures indicated by the riders/sliders. 
· Move all riders/sliders back to zero (0) when finished. 

· A beam balance measures the mass of an object in grams (g).

NOTE TO TEACHER: Students do not need to estimate to the hundredths (0.01) of a gram.  Measurements estimating to 0.05 of a gram on a triple beam balance will be an expectation in high school Physical Science. 
3. A barometer is an instrument used to measure air pressure or a change in pressure readings.

· Many of the barometers have qualitative descriptions of weather conditions associated with air pressure but this alone should not be used to forecast weather. 

· To read your barometer, first tap the glass lightly, but firmly, to ensure that the reading pointer attached to the linkage mechanism inside the barometer is not sticking. 
· The other pointer that is found on most instruments is the set pointer and is usually made of brass.   
· The set pointer can be turned by means of the knob at the center of the glass so that it covers the reading pointer.  If the reading pointer has moved between readings then it can be determined that the pressure is now lower or higher and by how much.
· A barometer scale is measured in millimeters or inches of mercury or millibars (mb).
4. A sling psychrometer is a tool used to measure relative humidity. 

· A sling psychrometer is made of two thermometers—a wet bulb and a dry bulb—held together by a handle. 

· The wet bulb thermometer is covered with a piece of cloth and moistened. 

· The two thermometers are then moved through the air.  After a period of time the temperature of each thermometer is recorded.  A relative humidity chart is used to determine the relative humidity percent. 
It is essential for students to use care when handling these tools when conducting an investigation.

· Chemicals should not be placed directly on the beam balance.  Place them in a measuring tray or weighing paper. 

· Always move the riders of the beam balance to the left after massing an object. 

· Care should be taken not to break the barometer and sling psychrometer. 

It is also essential for students to use tools from previous grade levels that are appropriate to the content of this grade level such as magnifiers, rulers (measuring to millimeter), rain gauges (measuring in centimeters or inches), thermometers (measuring in oF and oC), forceps/tweezers, graduated cylinders (measuring at the meniscus to milliliters), graduated syringes (measuring to milliliters), meter sticks and meter tapes (measuring in meters, centimeters, or millimeters), anemometers (measuring in miles per hour), compasses, 10x magnifiers, or timing devices (measuring in minutes or seconds) to gather data. 

NOTE TO TEACHER:  See information in previous grades regarding how to use each tool.  All temperature readings during investigations will be taken using the Celsius scale unless the data refers to weather when the Fahrenheit scale is used.
It is not essential for students to use hygrometers, digital balances, ammeters, voltmeters, or multimeters.  Tools from previous grades that are not appropriate to the content of this grade level are not essential; however, these terms may be used as distracters (incorrect answer options) for assessment, for example eyedroppers, pan balances, measuring cups, beakers, tuning forks, mirrors (plae/flat), or prisms.  Students to not need to convert measurements from English to metric or metric to English.  Measurements estimating to 0.05 of a gram on a triple beam balance will be an expectation in high school Physical Science. 
Assessment Guidelines:
The objective of this indicator is to use tools safely, accurately, and appropriately when gathering data; therefore, the primary focus of assessment should be to apply correct procedures to the use of a spring scale, beam balance, barometer, and sling psychrometer, and other tools essential to the grade level that would be needed to conduct a science investigation.  However, appropriate assessments should also require students to identify appropriate uses for a spring scale, beam balance, barometer and sling psychrometer; illustrate the appropriate tool for an investigation using pictures, diagrams, or words; recall how to accurately determine the measurement from the tool; or recognize ways to use science tools safely, accurately, and appropriately.
Teaching Indicator 6-1.1:  Lesson A:  Scientific Inquiry – “Introducing Tools and Instruments”
Instructional Considerations:

This lesson is an example of how a teacher might address the intent of this indicator.  Science and Technology Concepts for Middle SchoolTM (STC/MSTM) kit “Catastrophic Events” provides an opportunity for conceptual development of the concepts within the standard. 
Suggestion:  Use this lesson to introduce/teach students about the barometer during module 6-4.4 and the sling psychrometer during module 6-4.2.  If you have not introduced students to these instruments before module 6-4.2, begin the module with this Inquiry lesson. 
Misconceptions: None noted.
Safety Notes: 

Remind students that the equipment used in this investigation is for gathering data and should not be treated as a toy.
Lesson time:

1 day (1 day equals 55 minutes)
Materials Needed: (per group)
· Spring scales

· Triple beam balance

· Barometer

· Psychrometer

Focus Question:

How can appropriate tools and instruments be used safely and accurately during investigations?

Engage:

1.   
Show students the instrument(s) they will be using (barometer, psychrometer, spring scales, triple beam balance).
2.  
Have them draw a sketch of the instrument in their notebooks and write down anything they currently know about the instrument (what used for, units measures in, etc.)

3.  
Provide time for students to share their ideas with a partner.
Explore

1.  
Select the instrument(s) you are introducing at this time and ask for responses to the following questions: 

  

a. What is this instrument? 

 

b. When would you use it?

 

c. What units does it measure in?

 2.  
Explain what a barometer/psychrometer/spring scale/triple beam 
     
balance is and demonstrate how to use it correctly.

 3.  
Provide time for students to use each instrument and read and record data.

 4.  
You may also want students to make a barometer following the directions given later in this lesson.
Explain:
1.  
Share the importance of the barometer for forecasting weather.  See support document for important information on how to read and use the barometer.
2. 
Make sure students understand it is the change that they note with the   

    
barometer as much as the reading itself that forecasts the weather.  A higher  

reading signifies fair weather while a lower reading signifies stormy weather.  A change in the reading indicates a change in the weather. Lines on a weather map that a connect points of equal pressure are called isobars.  A Low pressure systems is marked by the point of the lowest pressure and a H pressure system is marked by the point of the highest pressure.

3.  
Share the importance of the sling psychrometer for forecasting weather. Also called a wet and dry bulb thermometer, this instrument provides us with the relative humidity (amount of moisture based on the amount the atmosphere can hold at that temperature) of the atmosphere.  Students will need to understand how to read and use the thermometers/sling psychrometer as well as how to use a relative humidity chart to determine the percentage of relative humidity.  Take time to have them work through this process.  
4. 
Tell students that the Spring Scale is used to measure weight in Newtons.

5. 
Demonstrate how to correctly use the spring scale and then allow students time to use it to measure the weight or force of an item/object.  Measurements are made in newtons (N).

6.
Demonstrate how to correctly find the mass of an object using a triple beam balance.  Allow time for students to use the balance to find the mass of various objects.  

7.  
Provide time for students to return to their earlier sketches and add or change these based on their new learning.

Extend:

1.  
Share the information on barometers below.
Barometers (from NASA Guide)

Background

“The amount of air over us is constantly changing. As a result, the weight of that air, called pressure, is constantly changing. These changes in air pressure are indications of changes in our weather. We measure this change using a device called barometer (bar-meter or measurer).

This first barometer was created by Evangelista Torricelli in 1643. Torricelli was actually trying to discover the reason that water would rise no more than 33 feet up a tube though the use of a suction pump. He had first built a water barometer, but it required a glass tube 60 feet long. Aware that mercury was 14 times heavier than water, he constructed a tube only 35 inches long. Filing the tube with mercury and inverting the tube into a bowl of mercury caused mercury in the tube to drop to a level around 30 inches and creating a vacuum at the top of the tube.”
The top of the mercury column was observed to fluctuate by a few percent, due mainly to what we now know to be fluctuations in atmospheric pressure. This is because as the column of air directly above the barometer pushes on a dish containing mercury, it is forced up a tube. The stronger the downward push, the higher the pressure and therefore the higher the mercury rises in the tube. This is where the unit "Inches of Mercury" comes from. 
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2.  If students did not make their own barometers, have them research the various types, make their own and compare the accuracy of each with the purchased barometer.

3.   Directions for making and using a Sling Psychrometer 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

3. If you have a Promethian Board, you may wish to view this demonstration. www.promethianplanet.com – Lab Measurement.

Standard 6-1: The student will demonstrate an understanding of technological design and scientific inquiry, including the process skills, mathematical thinking, controlled investigative design and analysis, and problem solving.





Indicator 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.





Other indicators addressed: 


6-4.2:  Summarize the interrelationships among the dynamic processes of the water cycle (including precipitation, evaporation, transpiration, condensation, surface-water flow, and groundwater glow). 


6-4.4:  Summarize the relationship of the movement of air masses, high and low pressure systems, and frontal boundaries to storms (including thunderstorms, hurricanes, and tornadoes) and other weather conditions.  


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