
SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area:  
	 Eighth Grade Science

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

	Standard(s) addressed:  

	8-1 The student will demonstrate an understanding of technological design and scientific inquiry, including process skills, mathematical thinking, controlled investigative design and analysis, and problem solving.  

	Scientific Inquiry

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	8-1.6 Use appropriate tools and instruments (including convex lenses, plane mirrors, color filters, prisms, and slinky springs) 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
NASA Optic Resources
http://www.nasa.gov/audience/foreducators/topnav/materials/listbytype/Optics.Guide.html
http://www.nasa.gov/pdf/350512main_Optics_Discovering_Color.pdf
http://www.nasa.gov/pdf/350520main_Optics_Hidden_Messages.pdf
Presentation Guidelines

http://www.readwritethink.org/files/resources/lesson_images/lesson416/OralRubric.pdf

	See Science Module 8-1.6

	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 convex lenses, plane mirrors, color filters, prisms, and slinky springs, 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 convex lenses, plane mirrors, color filters, prisms, and slinky springs; 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.




Eighth Grade
Science Module 

8-1.6
Inquiry
Lesson A 

From the South Carolina Science Support Documents:
Indicator 8-1.6:  Use appropriate tools and instruments (including convex lenses, plane mirrors, color filters, prisms, and slinky springs) 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), a timing device and a 10x magnifier (5-1.4), a spring scale, beam balance, barometer, and sling psychrometer (6-1.1), and a microscope (7-1.1) 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 tools are needed to collect different kinds of data.

· Convex lenses are tools used to bend, or refract, light causing objects to be magnified.  

· A plane mirror is a tool used to reflect light. 

· A color filter is a tool that blocks certain wavelengths of light and transmits others. 

· A prism is a tool that breaks light into the colors of the spectrum. 

· To use a prism appropriately, the light has to enter the prism at the correct angle to the surface in order to separate the white light. 

· A slinky spring is a tool used to model waves.  

It is essential for students to use care when handling these tools when gathering data.

· Care should be taken not to break or scratch the mirrors, lenses, or prisms. 

· Color filters should not be scraped across each other as they will scratch. 

· Slinky springs should not be over-stretched or twisted. 

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 millimeters), thermometers (measuring in oF and oC), beakers (measuring to milliliters), forceps/tweezers, graduated cylinders (measuring in milliliters), meter sticks and meter tapes (measuring in meters, centimeters, or millimeters), compasses, plane mirrors, prisms, timing devices (measuring in minutes or seconds), or triple beam balances (measuring to grams), tuning forks, and spring scales (measuring in newtons or grams) to gather data. 

It is not essential for students to use telescopes, concave or convex mirrors or concave lenses.  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 rain gauges, measuring cups, graduated syringes, anemometers, 10X magnifiers, barometers, sling psychrometers, and microscopes.  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 convex lenses, plane mirrors, color filters, prisms, and slinky springs, 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 convex lenses, plane mirrors, color filters, prisms, and slinky springs; 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 8-1.6: Lesson A – “Using appropriate tools and instruments” 
Part A

Instructional Considerations:

This lesson will allow students to practice appropriate techniques for each of the measuring devices used in the science class.

Prepare the FOCUS questions before you teach the lesson. They can be displayed through a projector (LCD, SMART or Promethean Board), written on the board during the engage activity or copied onto a transparency and used on an overhead.

Preparation for the lesson: Create at least two setups for each station so that students do not need to wait for one another as they move from one station to another. 

Materials Needed: 

1 envelope per group

1 small paper cup per group

Eyedropper station: 1 eyedropper and 1 graduated cylinder that measures in mL per setup

Tweezers/forceps station - 1 tweezers/forceps and several pieces of tiny paper, and 1 cup per setup

Measuring station: 1 meter tape, one ruler, several long pieces of string labeled A, B, C (use tape) one string 2 meters long; and several strips of paper labeled X, Y Z (one should be 16.5 cm, another 9 mm) - per setup.

Compass station: 1 compass per setup

Timing station: 1 stopwatch per setup

Triple beam balance station: 1 triple beam balance and 3 blocks (or other item) of different masses per setup
Temperature Station: 1 thermometer with both Celsius and Fahrenheit; Warmed water placed in each of three containers: 1 glass, 1 metal, 1 Styrofoam - for each setup.
Tuning station: 1 tuning fork per setup

Spring scale station: 1 spring scale and 3 blocks of different masses (or other item capable of being pulled) per station. Calibrate scales before class.

Misconceptions: 
Upper elementary- and middle-school students who can use measuring instruments and procedures when asked to do so often do not use this ability while performing an investigation. Typically a student asked to undertake an investigation and given a set of equipment that includes measuring instruments will make a qualitative comparison even though she might be competent to use the instruments in a different context. [1] It appears students often know how to take measurements but not what measurements to make or when. [2] 
Safety Note(s): 
Students should observe all lab safety procedures as well as school and district policies. There are no chemical or physical hazards present if proper laboratory behavior is observed. 

Lesson time:

2 days (1 day equals 55 minutes)

Focus Question: How can you be sure you are using the appropriate tools accurately in the science lab?
Engage:

Tell students: Today you are going on an amazing race. Each of you will be given clues and have to complete each mission in order to make it to the finish line. Like the amazing race you must have an accurate answer that you all contribute to in order to pass to the next level.

Explore:

Students will complete the "race" using their worksheets for directions. Some information will be recorded on the worksheet; other information gathered will be placed in the envelope. As students are working walk around observing measurements and assisting as necessary. Be sure that all students are participating at each station.
Explain:
1. Ask each group to reflect on each of the stations. 
2. Ask what each tool was used to measure. 
3. Ask what units the data is in. 
4. Ask about safety precautions they needed to take for any of the tools.
Extend:

Ask students to report out about which stations were the most difficult/easiest; at which station(s) was it difficult to be accurate; at which station did they learn the most? 
Student Worksheet for “The Amazing Measuring Race”
In your group, go from one station to the next answering the questions and completing the tasks. You do not need to go in order.
Each person in your group must complete a part of the activity.


Station 1: Eyedroppers
Measure 40 drops of water into the graduated cylinder. Take turns so that everyone has a chance to put in at least 10 drops.
How many mL does this make? (Hint, observe the bottom of the meniscus). 
__________
Station 2: Rulers

Use the meter tape and rulers to determine the following:

Which string is 2 meters long? ________
Which paper is 16.5 cm long? _________
Which paper is 9 mm long? __________
Station 3: Thermometer
What is the temperature of the water in the glass container in degree Fahrenheit? ______

What is the temperature of the water in the metal cup in degrees Celsius?

________

What is the temperature of the water in the Styrofoam cup in degrees Celsius?

__________


Station 4: Tweezers/forceps
Pick up the small pieces of paper and put them in a cup. Be sure to give everyone in the group a chance to pick up some paper. Put the pieces of paper into your envelope.

Station 5: Compass
1. Use your compass to go South West, write down what you find when you walk in 
that direction. _________________________________

2. Use your compass to go North West, write down what you find when you walk in 
that direction. ________________________________

3. Use your compass to go South East, write down what you find when you walk in 
that direction. ________________________________

Station 6: Timing devices
Time how long it takes you to hop on one foot 12 times.  _________
Time how long it takes someone else to hop on one foot 8 times.  _________

Time how long it takes someone else to hop on one foot 5 times. _________


Station 7: Triple beam balance
How much mass does each block have?

A __________   B ____________   C ____________


Station 8: Tuning fork
Observe your tuning fork. Hit it against your hand. What do you see? What do you hear? Infer the connections between what you see and hear.
__________________________________________________________________

__________________________________________________________________

Station 9: Spring scale

Use the spring scale to pull each block across the table. How much force, as measured in Newtons, is required? 
A ___________   B _____________  C ____________

Part B

Materials Needed: 

Instructions for each station (included)

Prism station: Several prisms and a light source - natural light works best.

Mirror station: Several mirrors and a flashlight

Color Filter station: Different Colored filters and several different brightly colored pictures, magic markers of different colors (including some that are the same colors as the filters) and white paper to draw on.

Slinky station: Slinky 

Convex lens station: convex lenses

Depending on the number of students you have, you may need 2 setups for each station.

Focus Question(s): What tools can we use to explore the concepts of light and waves?
Engage:

1. Show students the different tools that they will be investigating. 
2. Ask students to look at each tool and think about what each can be used for in science. 
3. Ask students to record their predictions in their science journals.

4. After students have recorded their predictions, tell the students that each group will explore a different tool and become an expert on its use and then teach the rest of the class about how to use it.

Explore:

1. Place students in groups of 3.  

2. Students are given each device with specific instructions on their use. 

3. First they must read the safety rules and then explore the device. 

4. Students should take notes about safety precautions and why they are important. 

5. Students should explore their device to determine what it does and how to use it. Students should record all observations.
6. Students will prepare a presentation to share with the class about the safety precautions and uses of their tool.

Student Instructions for each station:

Prism:

Safety precautions: be careful not to break or scratch the prism.

Explore your prism:

Hold the prism up to the light changing the angle as necessary to allow the light to pass through. 

What do you observe?

If you are having trouble, hold the small prism with one finger at the top and one finger at the bottom. Position the prism 2 to 3 inches in front of your eye. Look through one side of it in the direction of the light source.  

Record your observations. 

What is a prism used for?

 Colors
Going further: Observe the colors and list them in order - start with the first color on the left and list them as you see them.

Slinky:

Safety precautions: Be careful not to twist or overstretch your slinky.

Explore your slinky.

What do you observe?


What can a slinky be used for in science?
Go further: This is a picture of a wave:

Try to match this shape with your slinky. 




Convex lens:
Safety precautions: do not scratch or break the lens.

Explore your convex lens. Look at different things around your table.

What do you observe?

What can a lens be used for in science?


Go further: Try to read the following print: Good job working with your lens!

Plane mirror:
Safety precautions: do not scratch or break the mirror.

Explore your mirror.

What do you observe?

What can a mirror be used for?

Go Further: Working together, use your mirrors and flashlights to aim the light at a specific target in the room.



Color filter

Safety precautions: Color filters should not be scraped across each other.

Explore your color filters by looking at different objects and the pictures given.

What do you observe?

What can color filters be used for in science?

Go further: Using at least 3 different magic marker colors, draw a design. Include at least one message in your design using only one color. View the design through several different colored filters. When you viewed the designs without a filter, what did you see? What did you see when you looked at your design with each colored filter?

Explain:
1. Students will present their findings with the class. 
2. Students should include:

a) proper safety precautions to use with the tool (and the consequences of not following those rules) 
b) use of the tool 
c) a demonstration of the tool in use 
3. During the explanation, other students in the class should be given an opportunity to see how each tool works. 
4. Students listening to the presentations should take notes in their science journals.
Extend:

1. Student groups are given a chance to use the tools that they did not in the first part of the activity. 
2. Students should be given the original cards and be instructed to complete the activities.
3. Students should report out about what they observe when using the tool and any new discoveries. 
Resources: http://www.nasa.gov/audience/foreducators/topnav/materials/listbytype/Optics.Guide.html
http://www.nasa.gov/pdf/350512main_Optics_Discovering_Color.pdf
http://www.nasa.gov/pdf/350520main_Optics_Hidden_Messages.pdf
Teacher notes:

If students do not use the correct vocabulary or do not get at the true use of the tools use leading questions and also comments to help them understand the use of the tool. 
Including:

A prism is used to break light into the colors of the spectrum.

A convex lens is used to bend or refract light, causing objects to be magnified.
A plane mirror is used to reflect light.
A slinky can be used to model waves.
A filter is a tool that blocks certain wavelengths of light and transmits others. For instance, a red filter that allows red, orange, and yellow light to pass through it could be used to make words or images appear or disappear. For example, words written in yellow ink on white paper would disappear if a red filter is placed over the writing. The yellow light from the ink blends in with other yellow light passing through the filter. What you see when you look through the filter is a red sheet of paper. The yellow ink seems to have disappeared. Remove the filter and the yellow words appear again.

Presentation guidelines
(Use this rubric when planning your presentation)

[image: image1.emf]
http://www.readwritethink.org/files/resources/lesson_images/lesson416/OralRubric.pdf
	 TRAIT 
	4
	3
	2
	1


	 NONVERBALSKILLS 

	EYE CONTACT 
	Holds attention of entire audience with the use of direct eye contact, seldom looking at notes. 
	Consistent use of direct eye contact with audience, but still returns to notes. 
	Displayed minimal eye contact with audience, while reading mostly from the notes. 
	No eye contact with audience, as entire report is read from notes. 

	BODY LANGUAGE 
	Movements seem fluid and help the audience visualize. 
	Made movements or gestures that enhances articulation. 
	Very little movement or descriptive gestures. 
	No movement or descriptive gestures. 

	POISE 
	Student displays relaxed, self-confident nature about self, with no mistakes. 
	Makes minor mistakes, but quickly recovers from them; displays little or no tension. 
	Displays mild tension; has trouble recovering from mistakes. 
	Tension and nervousness is obvious; has trouble recovering from mistakes. 


	 VERBAL SKILLS 

	ENTHUSIASM 
	Demonstrates a strong, positive feeling about topic during entire presentation. 
	Occasionally shows positive feelings about topic. 
	Shows some negativity toward topic presented. 
	Shows no interest in topic presented. 

	ELOCUTION 
	Student uses a clear voice and correct, precise pronunciation of terms so that all audience members can hear presentation. 
	Student’s voice is clear. Student pronounces most words correctly. Most audience members can hear presentation. 
	Student’s voice is low. Student incorrectly pronounces terms. Audience members have difficulty hearing presentation. 
	Student mumbles, incorrectly pronounces terms, and speaks too quietly for a majority of students to hear. 


	CONTENT

	SUBJECT KNOWLEDGE 
	Student demonstrates full knowledge by answering all class questions with explanations and elaboration. 
	Student is at ease with expected answers to all questions, without elaboration. 
	Student is uncomfortable with information and is able to answer only rudimentary questions. 
	Student does not have grasp of information; student cannot answer questions about subject. 

	ORGANIZATION 
	Student presents information in logical, interesting sequence which audience can follow. 
	Student presents information in logical sequence which audience can follow. 
	Audience has difficulty following presentation because student jumps around. 
	Audience cannot understand presentation because there is no sequence of information. 

	MECHANICS 
	Presentation has no misspellings or grammatical errors. 
	Presentation has no more than two misspellings and/or grammatical errors. 
	Presentation has three misspellings and/or grammatical errors. 
	Student’s presentation has four or more spelling and/or grammatical errors. 


Standard: 8-1: The student will demonstrate an understanding of technological design and scientific inquiry, including process skills, mathematical thinking, controlled investigative design and analysis, and problem solving.





Indicator 8-1.6: Use appropriate tools and instruments (including convex lenses, plane mirrors, color filters, prisms, and slinky springs) safely and accurately when conducting a controlled scientific investigation.
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