SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area:  
	 Fifth Grade Science

	Recommended  Days of Instruction:2  
	(one day equals 45 minutes)

	Standard(s) addressed:  5-1

	The student will demonstrate an understanding of scientific inquiry, including the foundations of technological design and the processes, skills, and mathematical thinking necessary to conduct a controlled scientific investigation. 

Scientific Inquiry

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	5-1.4

Use appropriate tools and instruments (including a timing device and a 10x magnifier) safely and accurately when conducting a controlled scientific investigation.


	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
The Principals and Tools of Magnification

http://player.discoveryeducation.com/index.cfm?guidAssetId=F4E6925B-FD11-4C0D-BDE1-D7818FA9FD13&blnFromSearch=1&productcode=US
Lenses and large glass globes act as magnifiers. There are many types of magnifiers. An arrangement of two magnifiers increases magnification. This concept is utilized in the making of a microscope.
Modern Timing Techniques

http://player.discoveryeducation.com/index.cfm?guidAssetId=8B2B6BDB-DE96-410C-8304-5614D79FFCFE&blnFromSearch=1&productcode=US
Timing devices at a track meet.

	See Science Module 5-1.4

	From the SC Science 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 timing device, a 10x magnifier, 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 timing device, or a 10x magnifier; 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.




Fifth Grade
Science Module 

5-1.4
Scientific Tools: Timers and Magnifiers
Lessons A - B

From the South Carolina Science Support Documents:
5-1.4
Use appropriate tools and instruments (including a timing device and a 10x magnifier) safely and accurately when conducting a controlled scientific investigation.

Taxonomy Level:  Apply Procedural Knowledge (3.2-C)  
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), and a compass, an anemometer, mirrors, and a prism (4-1.2) safely, accurately, and appropriately.  In future grades, students will continue to use these tools, when appropriate, as well as use new tools 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.

· A timing device is an instrument used to measure time. 

· An example of a timing device is a stop watch or clock with a second hand. 

· Time is measured in seconds (s), minutes (min), hours (hr), and days.  

· A 10x magnifier is a tool that is used to enlarge objects or see details. 

· Objects seen through a 10x magnifier look ten times larger than they do with the unaided eye. 

It is essential for students to use care when handling these tools when gathering data.
· Care should be taken not to break or drop the timing device or magnifier. 

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 eyedroppers, magnifiers, rulers (measuring to centimeters or millimeters), pan balances (measuring in grams), thermometers (measuring in oF and oC), beakers (measuring liters or milliliters), forceps/tweezers, graduated cylinders (measuring in milliliters), graduated syringes (measuring in milliliters), meter sticks and meter tapes (measuring in meters, centimeters, or millimeters), or compasses to gather data.  Other units of measurement that students should be familiar with are kilograms (mass) or kilometers (distance).
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 know how to use spring scales or a more complex magnifier such as a microscope.  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 measuring cups, rain gauges, tuning forks, anemometers, mirrors (plane/flat), or prisms.  Students do not need to convert measurements from English to metric or metric to English.
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 timing device, a 10x magnifier, 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 timing device, or a 10x magnifier; 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 5-1.4: Lesson A – “Scientific Tools: Magnifiers”
Instructional Considerations:

This lesson is really a skill lesson and as such the “Explain” part will be very simple.  Students will, however, have multiple chances to observe with a magnifier.
This lesson is an example of how a teacher might address the intent of this indicator. STC Microworlds provides an opportunity for conceptual development of the concepts within the standard.

Preparation for the lesson:
1. Complete a Google Search on “Magnified images.”  That will give you a huge assortment of magnified images you can use in the Engage part of this lesson.

2. Practice using the hand lens using the two techniques presented in “Explain.”
3. Arrange for your students to work in groups of 4 or in pairs.
Misconceptions:

Some students may believe that when objects are magnified, that what they see will be just a bigger version of what they would normally see.  They may be surprised that up close, they will be seeing features that they may not have seen previously.
Safety Note(s):

1. Students should be advised never to look at the sun, a laser, or any other bright light through a magnifier.  This can cause permanent damage to the eye.

2. When students are holding a hand lens near their eye, they need to be careful so as not to be bumped or to bump others.
3. Lenses should only be cleaned using a special lens cleaning cloth or some other very soft cotton or microfiber cloth.  This will prevent scratching.

4. Students should be careful not to scratch the lenses while using them.

5. Students should store the lenses in small plastic bags to prevent scratching.
Lesson time:
1 day (1 day equals 45 minutes)
Materials Needed:


Hand lenses – One for each student if possible, one for each pair if not.


Clean new pennies – or at least as clean and new as possible.


Pictures or posters that show something that has been magnified.

(You can also obtain pictures by “Googling” “Magnified Images”.) 

Paper Towels


Student notebooks


Soft cloths (microfiber) or lens cleaning papers for cleaning the lenses
Focus Question:

How can we magnify objects to help us observe more closely?
Engage:
1. Show students one or more pictures that have been magnified.  

2. Without asking what they are or where they came from, ask the students to tell what they know about the image in the picture.  Do this with 4-5 different pictures.
3. Bring out the fact (if the students do not) that all of these images show a magnified view of something.  How much something is magnified depends on the magnifying “power” of the instrument being used.
4. Ask if they know of any instruments used to magnify things. (They should suggest a microscope and a magnifying glass.  They may bring up the telescope or binoculars that also magnify things.  The difference with these instruments is that they magnify things that are far away.)
5. In this module they will be learning how to use magnifiers to help them make more detailed observations.
Explore:
1. Discuss the safety rules for use of a magnifier.  (See Safety Notes above)
2. Provide each student with a hand lens and give him/her 10 minutes to look at anything they would like to.  The only requirement is that they need to select one object and draw it in their notebooks both with and without magnification.  Stress that diagrams do not have to be beautiful or artistic but they should clearly show what is being observed.

3. When they are finished, ask them what they observed and what they learned about the use of a hand lens. Encourage them to share their diagrams.
Explain

1. Techniques for use of a hand lens (magnifier)

a. Point out that the power of the lens is represented by a number followed by an “X.”  Thus a 10X magnifier makes things look 10 times bigger than they would with a “naked eye.” Sometimes the power of a lens is marked on the lens itself.  Other times the power can only be found on the box the lens came in.
b. Ask them if everything always looks clear when they look at things through a magnifier?  (No, things often look fuzzy)  Tell them that when things look clear through the lens, the lens is “focused.” 

c. Demonstrate to the students the two techniques that can be used to focus a hand lens.

i. Hold the lens close to your eye (about a half inch or so away from your eye).  You can stabilize the lens by resting the back of your thumb against your cheek and holding it there. To focus the lens, keep the lens in the same position near your eye and move your head closer to or farther from what you are examining until everything looks clear.  

ii. Hold the hand lens about 1 inch from what you are observing and your head a comfortable distance directly over the lens.  Focus the lens by moving it up and down and keeping your head still.

d. Point out that some hand lenses have more than one magnifier on them.  If you have such a lens, each magnifier will have a different power and will focus a little differently.  They will want to decide which of the lenses is the most powerful.
Extend:

1. Hand each student a clean relatively new penny and ask them to observe the building (Lincoln Memorial) on the back of the penny.  Ask them if they can see anything or anybody in or around the building that can’t normally be seen. (If the penny is relatively new and undamaged, you can see Abraham Lincoln in the Lincoln Memorial.)
2. Select three other common items around the classroom and ask students to observe and draw them.  Typical items may be a small piece of paper towel, table salt, sugar, their own fingerprints or the surface of some object.

3. Discuss the student observations and share their results.

4. Point out that they will be using hand lenses in science in many of their future science classes.

How to Clean Pennies
Cleaning a penny with vinegar is simple to do and only requires a few steps. It works best if you use traditional white table vinegar instead of apple cider vinegar and the like. 

1. Pour about a half cup of the vinegar into a bowl or jar. 

2. Add a teaspoon of table salt. 

3. Stir the salt into the vinegar until it completely dissolves or seal the jar and shake it. 

4. Drop the penny into the solution and let it set for 10 minutes. 

5. Fish the penny out of the jar with a spoon and rinse it with lukewarm distilled water. 

6. Set it on a paper towel to dry. 

The penny should now look like brand new, without your having to do any rubbing or scrubbing. The vinegar cleaning penny experiment is popular at science fairs because it is so easy to do and the results can be surprising. The one problem with this cleaning method is that it's not good for collector's coins, since the acid can eat away at the top layer of copper, thus the coin's makeup will be changed. This doesn't affect the penny's traditional value of one American cent, but it can severely reduce its price on the coin trading scene.
Teaching Indicator 5-1.4: Lesson B – “Scientific Tools: Timers”

Instructional Considerations:

This lesson is really a skill lesson and as such the explain part will be very simple.  Students will; however have multiple chances practice with a timing device.
This lesson is an example of how a teacher might address the intent of this indicator. STC Motion and Design provides an opportunity for conceptual development of the concepts within the standard.

Preparation for the lesson:
1. Practice using the stop watch or timer.  Be able to start, stop and reset the instrument.

2. Be aware that on timers, there will be a “mode” button that switches the timer from being a timer to a normal clock.  Be able to use this button to get the timer back to a timing function. Student often put their timers in the “time of day” mode and thus cannot use the timing function.
Misconceptions:

None noted
Safety Note(s):
1. Impress on students the importance of taking special care of materials used in science – even simple materials.

2. Point out that stopwatches and timers are delicate and will break if they are dropped or handled roughly.

3. The person using the timer should put the lanyard around his/her neck while using the timer.  This will help protect the timer from being dropped accidentally.
Lesson time:

1 day (1 day equals 45 minutes)

Materials Needed:

Stopwatches – One for each pair of students (If you have a choice, the simpler, the better.  The best watches for elementary students will only be able to be used as timing devices.)

Rubber balls (tennis balls may work best and they do not need to be new, something the size of a soccer ball can also be used) – one per pair

Focus Question:

How can we measure time more accurately?

Engage:
1. Ask for 5 volunteers to help you with a demonstration.  
a. While the rest of the class quietly observes, tell the volunteers to put their heads down on their desks.  
b. Tell them that when you say start, they are to time themselves for 10 seconds.  When they feel the 10 seconds are up, tell them to raise their hands without looking up.  
c. The class needs to observe.  

d. When all hands are up, let the volunteers raise their heads. Ask the class what happened.  
e. Ask if all of the students raised their hands at the same time or at different times? 
2. If you would like to, you can run the same demonstration using 5 new volunteers and have them time themselves for 30 seconds.  
a. Discuss the results.  
b. Were the times more alike or less alike than they were for the 10 seconds?  Why do you think this was so?  (The longer the time, the harder it is to measure it without some instrument.)

3. Ask them if they can think of any situations in which the accurate measurement of time is important?  (The class should be able to generate a large and diverse list of examples from sports and school.)

4. Tell them that correct telling of time is a very important ability for a scientist.  
Explore:
1. Have students working in pairs or groups of four for this activity.

2. Introduce the stopwatch and discuss how to care for it.  
3. Show how to start, stop and reset the stopwatch.
4. This investigation can take place anywhere the teacher has enough room allow some students to walk/run at different rates in front of the class so other students can practice timing.  The class can go outside, use an uncluttered path from one side of the classroom to another, or use an open area like the cafeteria. The activity below will help students with their initial practice with timers/stop watches.  
a. Select a starting and stopping point at least 5 meters apart. 
b. Tell the students that each student will have a chance to use the stopwatch during this investigation. 
c. Give the students about 3-5 minutes to take turns starting, stopping and resetting the watch.
d. Select one student and ask him/her to walk a set distance (at least 5 meters with a obvious starting and stopping point) while the remaining students time him/her.  Without letting the class hear the directions you give to the student, tell the student to walk slowly across the space when you tell him/her to do so.
e. When the teacher gives the command to “go”, one representative from each group should time the walker as he/she moves from start to finish.
f. Make a rough chart on the board like the one below and write the time of the student’s walk as measured by each group under “Trial 1”.  (Teacher Note: Since the unit of measurement, seconds, is recorded at the top of the columns, the unit abbreviation “sec” should not be written after the numbers in the columns.   You may expect there to be widely different times especially on this first trial. That is actually desirable here since it gives you an opportunity to discuss the importance of accurate measurement and techniques that help make measurement more precise.) 
	
	Time in Seconds

	Group #
	Trial 1
	Trial 2
	Trial 3
	Trial 4

	1
	
	
	
	

	2
	
	
	
	

	3
	
	
	
	

	4
	
	
	
	

	5
	
	
	
	


g. Ask the class to look at the chart. Ask them if they can explain why all of the times are not exactly the same.   (Differences in when they start and stop the watch are the most typical answers.) Ask what the class could do the make the next trial more uniform.   
h. Conduct a second trial with a new volunteer walker and new timers. Tell the volunteer walker to walk/run a different speed.  Record the times on the board. Were the times closer together this time or further apart than they were for trial 1? Ask why this change might have happened?  (They should have improved in starting and stopping on time.) Point out that in all scientific measurement, some differences in measurements are expected.  The more careful the scientist and the better the measurement instrument he/she uses, the closer the measurement values will be each other.
i. Conduct this activity (Use step “h” above as a short hand model) until every student has used the stopwatch and you have begun to get times that are closer together.  
5. When they are finished, and have completed their trials, collect the watches.

6. Ask them to study the data chart 
a. Ask if they can recognize any patterns in their data.  (They should see that their numbers are closer together in the later trials.)  

b. Ask them why the times are more uniform or closer together – if that is the case.
c. Ask them what techniques helped them to be better “time measurers.”

7. Challenge them to decide if bigger numbers mean faster or slower speed. Make them explain their answers. (Bigger numbers actually means slower because it takes longer to cover the distance.) Ask them to imagine that we had some races of different distances in the playground.  Who would be the winner, the one with the least seconds or the one with the most seconds?  (The fewer the seconds the faster for any given race.)
Explain:

1. Point out that the ability to measure accurate time is very important in many aspects of scientists.  Thus, the ability to use a timer well is a very important skill.
2. Remind them how important it is to pay close attention to what you are measuring so you can start and stop the watch accurately.

3. Point out that when several people measure something, they often get slightly different times.  The way around that problem is to take several measurements and average them or to use a very sophisticated measuring device that works automatically.  A good example is the timing plate/board that is used in swimming races.  When a swimmer touches the board, it automatically records the time.

Extend:

1. For this activity each group will be measuring the time it takes a ball to stop bouncing.   They will hold up a ball at waist level and drop it.  The student doing the timing will record how long it takes for the ball to stop bouncing.
2. Before they begin, have each group prepare a table on which to record their data.  The table should be able to record each student’s time and the average bouncing time.

	Student’s Name
	Time to Stop Bouncing in Seconds

	
	

	
	

	
	

	
	

	Group Average
	


3. Let each member of the group take one practice time measuring the bounce time (another student will need to drop the ball).   Then they need to take a bounce time and record their result. 

4. When every member of every group has their times and has recorded an average, have a representative of the group record their average on a class chart similar to the one below.  
	Group Number
	Average Time to Stop Bouncing in Seconds

	
	

	
	

	
	

	
	

	
	

	Class Average
	


5. Collect the timers
6. Ask the students if they feel that the data from this test is accurate? (probably not)  Ask them what they might do if they wanted to have more confidence in the data.  (They would want to use the same ball and drop it from the same height.)

Standard: 5-1 The student will demonstrate an understanding of scientific inquiry, including the foundations of technological design and the processes, skills, and mathematical thinking necessary to conduct a controlled scientific investigation. 





Indicator: 5-1.4	Use appropriate tools and instruments (including a


timing device and a 10x magnifier) safely and accurately when conducting 


a controlled scientific investigation.





Other indicators addressed:  


5-1.8	Use appropriate safety procedures when conducting investigations.
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