SOUTH CAROLINA SUPPORT SYSTEM INSTRUCTIONAL PLANNING GUIDE

	Content Area:  Science
	Science  7th Grade                            

	Recommended  Days of Instruction:  3
	(one day equals 55 min)

	Standard(s) addressed:  7-1

	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

	7-1.1 Use appropriate tools and instruments (including a microscope) 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
Prepared slides available at Carolina Biological

www.carolina.com
For lessons regarding Parts of a Microscope: http://www.sciencespot.net/Pages/classbio.html#micro
Suggested Streamline:

“How to Use a Microscope”

ETV Streamline SC

http://etv.streamlinesc.org

	See Module 7-1.1

Teaching the Lesson 7-1.1 A

Scientific Inquiry – "Using a Microscope"


	From 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 microscope and other tools essential to the grade level that would be needed to conduct a science investigation.  



	Module 7-1.1 Continued

	Indicator
	Recommended Resources
	Suggested Instructional Strategies
	Assessment Guidelines

	7-1.1 Use appropriate tools and instruments (including a microscope) safely and accurately when conducting a controlled scientific investigation.


	
	
	However, appropriate assessments should also require students to identify appropriate uses for a microscope; 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.



Seventh Grade

Science

Module 

7-1.1
Scientific Inquiry

From the South Carolina Science Support Documents:

Indicator 7-1.1: Use appropriate tools and instruments (including a microscope) safely and accurately when conducting a controlled scientific investigation.

Taxonomy level of indicator:

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), and a spring scale, beam balance, barometer, and sling psychrometer (6-1.1) 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. 

Content Overview:

It is essential for students to know that different instruments or tools are needed to collect different kinds of data.  A microscope is a tool that is used to magnify the features of an object. A compound microscope has two or more lenses.  Other parts of a compound microscope are: 

· Eyepiece—contains the a 10X magnifying lens

· Coarse adjustment knob/focus—focuses the image under low power

· Fine adjustment knob/focus—focuses the image under high power

· Objective lenses—two or three separate lenses that contain varying powers of magnifying lenses

· Stage and stage clips—supports and hold the microscope slide in place while viewing

· Diaphragm—controls the amount of light available 

· Light source—a mirror, external or internal light source that shines light through the object being viewed

· Arm—supports the body tube which connects the eyepiece to the set of objective lenses

· Base—supports the microscope

It is essential for students to use the microscope safely and accurately. 

· When looking through a microscope, the lighted area is the field of view. 

· Adjust the diaphragm until an adequate amount of light available.  

· To make the field of view brighter, open the diaphragm.  

· To make the field of view darker, close the diaphragm. 

· To view an object under the microscope, first focus using  the lowest power objective lens.  Then change to the higher power objective lens if necessary. 

· When focusing the image under low power objective, use the coarse adjustment knob.  

· Use only the fine adjustment knob to sharpen the focus when using the high power objective. 

· To calculate the magnification of objects seen through a microscope, multiply the magnification of the eyepiece times the magnification of the objective lens being used. 

· Objects on the slide move in the opposite direction when being viewed through the eyepiece (for example, if the slide is moved to the left, the object being viewed appears to move to the right).

It is essential for students to use care when handling the microscope.

· A microscope should be held and carried with one hand under the base and one hand on the arm. 

· Some microscopes may have a mirror as the light source.  Care should be taken not to aim the mirror directly at the Sun. 

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 (hand lenses), rulers (measuring to millimeters), thermometers (measuring in oF and oC), beakers (measuring to milliliters), forceps/tweezers, graduated cylinders (measuring to milliliters), meter sticks and meter tapes (measuring in meters, centimeters, or millimeters), compasses, timing devices (measuring in minutes and seconds), 10X magnifiers, or beam balances (measuring to centigrams) 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 other types of microscopes or know how to prepare a wet mount slide. 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 gauge, measuring cups, graduated syringes, tuning forks, anemometers, plane mirrors, prisms, barometers, sling psychrometers, and spring scales. 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 microscope 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 microscope; 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 7-1.1: Lesson A- Scientific Inquiry – "Using a Microscope"

Instructional Consideration:
This lesson is an example of how a teacher might address the intent of this indicator. This lesson should follow a lesson where the teacher and students have identified all parts of a microscope and how to calculate magnification. This lesson can also be used in conjunction with 7-2.2 Lesson A. In this indicator, it is not essential for students to know how to prepare wet mount slides. 
Misconceptions: 
Every microscope is different and many schools do not have the opportunity to purchase microscopes that are just alike.  In fact, many schools may have an inherited collection of different types of microscopes. Therefore, the teacher should test all available microscopes and know how to use them so that when students are using various ones they do not get confused by instructions and form misconceptions. 
Safety Notes: Students should know the procedures for glass and electrical safety if glass slides and microscopes utilizing electric power are used. Students should use care when handling the microscope. A microscope should be held and carried with one hand under the base and one hand on the arm.  Some microscopes may have a mirror as the light source.  Care should be taken not to aim the mirror directly at the Sun. 

Lesson time:

1 Day (1 day equals 55 minutes)
Materials Needed: 
· Microscopes

· A labeled diagram of a microscope

· Lab directions:  Using the Microscope (attached)
· Student worksheet: Using the microscope (attached) 

· Newspaper letters – “e”

· Letter “e” slides (teacher can prepare in advance)

· Blank slides (Optional for students if teacher prepares letter “e” slide in advance)
· Cover slips

· Prepared slides with animal and plant cells (7-2.2), bacteria and protists (7-2.3)
· Forceps

· Eye Droppers 
· Bottles of water (if preparing wet mount slides)
Focus Question:

How do you safely and accurately use a microscope to see small objects?

Engage: Hold up a pair of binoculars.  Ask for the purpose of that tool.  Hold up a simple hand lens and ask the purpose of that tool.  Is there a tool that could allow you to see more detail for even smaller objects?  Elicit answers from students. Explain the focus of today’s lesson, to safely and accurately use a microscope to view small objects.  

Explore: 

1. If materials and equipment allow, it is recommended to divide the students into groups of four, with two microscopes on each table.  The group will share slides.

2. Distribute the lab directions and the student sheet.  Explain how the student will record answers and complete sketches on the student sheet.
3. Although it is not essential for students to know how to prepare a wet mount slide, the teacher can demonstrate how the procedure is done or prepare letter “e” slides in advance.
4. Circulate around the room as students work, assisting them with creating a wet mount slide for the letter “e” (if needed.) Teacher should assist with locating and focusing the specimens when needed. 
Explain:

5. Following clean up; have students answer the Focus Question in their notebooks.
6. Using their answers to the Focus Question and the General Observation questions on The Student Question Sheet, engage students in whole class dialogue. 
Extend: 
7. The Student Question sheet should be kept in student notebooks. These can be used as a formative assessment to determine if students need additional assistance in correctly and safely operating a microscope and in future lessons where a microscope is used.
8. Have students use microscopes in the Cells and Heredity (7-2) lessons.

Student Lab Directions:  Using the Microscope

After completing the activities in this lab, you will be able to:
· Understand the use of the parts of the microscope

· Know how to safely and accurately view a specimen with several objective lenses

· Know how to calculate the magnification of objects seen through a microscope

Materials

	Microscope

	Letter “e” slide

	Eye dropper w/ water (optional if slide is prepared in advance)

	Slide and cover slip (optional if slide is prepared in advance)

	A labeled drawing of a microscope

	Prepared slides with plant, animal cell, bacteria, and protist specimens

	Lens paper


Procedure: 
The Letter “e”

1. Study your labeled drawing of a microscope.  You will need it as you read directions.  

· The diaphragm should on "5".  
· The low power objective lens should be in place.  
· The stage should be in the highest position.

· There should be ample light source in the field of view.
2. If a letter “e” slide is unavailable, prepare a letter “e” slide following these steps.

a) Place the letter “e” on the slide. 
b) Put one drop of water on the letter. 
c) Lay the cover slip over the specimen.

3. Place the slide with the “e” on the stage. Do not look through the lens yet. On your lab sheet, draw the slide, cover slip and “e” exactly as it looks. 
4. Center the letter “e” over the opening in the stage. Turn on the light if you have not already done so, or adjust the mirror so that light can be seen.  To make the field of view (lighted area) bigger, open the diaphragm. To make the field of view darker, close the diaphragm.
5. Look through the eyepiece lens. Bring the “e” into focus by lowering the stage (or raising the tube) with the coarse adjustment knob. When it is focused, compare the orientation on the “e” on your slide to the orientation of the “e” through the eyepiece lens. (Which way is it facing?)  Record your observations on number 1 of the lab sheet.
6. Once you have the “e” in focus, put your thumbs on the edges of the slide. While looking through the eyepiece, move the slide to the right. Which way does it appear to move through the eyepiece? Move the slide away from you. Which way does it appear to move through the eyepiece? Record your observations on number 2 of the lab sheet.
7. Adjust the diaphragm by opening and closing it. How does changing the size of the opening change your view of the specimen? Record in number 3 the differences you notice as you move from "1" to "5".

8. Move the slide around until the “e” is in the center of your view. Move the medium power objective into place. 
9. When the “e” is clearly visible under medium power, draw exactly what you see on your lab sheet.  

10.  Clean your slide with a piece of lens paper. If you have a wet mount slide, clean the cover slip -- gently. Return the low power objective lens to the down position. Raise the stage. You are ready for your next slide.

Prepared slides: 
1. Place the plant cell slide on the stage. View it under low power.
2. Move the higher power objective into place. Focus with the fine objective. Observe the cells. Note the arrangement and shape of the cells. Select a section of the leaf from top to bottom and draw that section of cells and answer the observation questions.
3. Lower the stage, remove the slide carefully and return the objective to low power.

4. Place the bacteria or protist cell slide on the stage. View under low power. Move the higher power objective lens into place and focus with the fine objective. Observe the cells. Note the shape and arrangement of the cells. Draw a section of cells and answer the observation questions. 
5. Lower the stage, remove the slide carefully and return the objective to low power.

6. Place the animal cell slide on the stage. View under low power. 
7. Click the higher power objective lens into place and focus with the fine objective. Observe the cells and note how they are shaped and arranged. 
8. Lower the stage, remove the slide carefully and return the objective to low power.

Clean up:

1. Replace all materials in the proper location.
2. Lower the stage of the microscope.

3. Turn off the light source. (if using an electric powered microscope)

Using the Microscope -- Question Sheet -- Name: ________________________________

Data and Observations
	
Draw the “e” as it appears on the slide before viewing under the microscope.  


Draw the "e" under medium power.


Draw the plant cell under 
medium power.

	1. When you view the "e" through the lens, what happened to the direction that the "e" was facing?  

2. In what direction does the "e" appear to move when your fingers move the slide to the right?  Away from you?

3. What happens when you change the diaphragm from a "1" to a "5"?

4. In the plant cell, what parts of the cell do you recognize?



	
Draw the bacteria or protist cell

Draw the animal cell.
	5. How is the shape of the bacteria or protist cell different from the shape of the plant cell?
6. Draw the animal cell. How is this cell’s shape different from those previously viewed?
****** General observations******

7. What is the total magnification of this microscope?  How did you determine the magnification?

8. Which magnification provided the most detailed view of the cells or the letter “e”?
9. How might you decide which magnification to use when viewing specimens in the future?

10.  If you had difficulty viewing the specimens, explain what you think went wrong and how you can correct it the next time.



Microscope Lab Answers (Questions 1-3)
1. The “e” appeared right side up when I put it on the stage.  However, through the eyepiece lens it looked upside down.  The microscope flipped it.

2. When I move the slide to the left, in the eyepiece it moves to my right.  When I move it away, it moves towards me in the eyepiece.

3. A "1" on the diaphragm is very dark; a "5" is quite brightly lit.

Standard 7-1: 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 7-1.1: Use appropriate tools and instruments (including a microscope) safely and accurately when conducting a controlled scientific investigation.





Other indicators addressed: 7-2.1: � HYPERLINK "http://ed.sc.gov/agency/Standards-and-Learning/Academic-Standards/old/cso/standards/science/documents/sd/k8/7-2.1%20REV%20Aug07.pdf" �Summarize the structures and functions of the major components of plant and animal cells (including the cell wall, the cell membrane, the nucleus, chloroplasts, mitochondria, and vacuoles).�











August 2010
                Science S³ Seventh Grade Module 7-1.1                       1

