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SOUTH CAROLINA SUPPORT SYSTEMS INSTRUCTIONAL PLANNING GUIDE

	Content Area
	Biology

	Recommended Days of Instruction 
	This indicator will be addressed throughout the course.

College Prep 5 Days/ Applied Biology 5 Days  

	Standard Addressed: Standard B-1 The student will demonstrate an understanding of how scientific inquiry and technological design, including mathematical analysis, can be used appropriately to pose questions, seek answers, and develop solutions.

	Indicators B-1.9
Use appropriate safety procedures when conducting investigations.

	Unit I Inquiry Indicator B-1.9

	Indicators
	Recommended

Resources
	Instructional Strategies / Activities
	Assessment Strategies and Sample Items

	B-1.9


Use appropriate safety procedures when conducting investigations.
	Mr. Thackwray's Lab Safety Rules
http://nobel.scas.bcit.ca/debeck_pt/science/safety.htm#heat 
Biology Corner Lab Safety Worksheet

www.biologycorner.com/worksheets/safety.html
	Activity B-1.9a is adapted  from a website for instructors to use as a resource to develop lab safety protocols and techniques.  The teacher/department can personalize and edit to meet local district/school regulations.
Activity B-1.9b worksheet can be used at the beginning of the lesson to ascertain prior knowledge.  

Activity B-1.9c

This activity provides a way for teachers to have students practice lab safety drills.
	The objective of this indicator is to use appropriate safety procedures, therefore, the primary focus of the assessment should be for students to practice appropriate safety procedures. In this case, students must have an understanding of which safety procedures should be used with given investigations.

Assessments may require that students understand which procedures are not appropriate for conducting investigations safely.

In addition to use, assessments may require that students: · Recognize appropriate safety procedures for conducting investigations.


	Unit I Inquiry Indicator B-1.9 continued

	Indicators
	Recommended

Resources
	Instructional Strategies / Activities
	Assessment Strategies and Sample Items

	B-1.9


Use appropriate safety procedures when conducting investigations.
	Interactive Lab Safety http://morrisonlabs.com/softchalksafety/
“Simpsons” Lab Safety Video” 

http://www.youtube.com/watch?v=hnfiS28ANsU
Science With Sandy” 
http://sciencewithsandy.com/safety/teacher.htm

	Interactive Lab Safety This interactive website may be used as a whole class or independent tutorial.
“Simpson’s” Lab Safety Video- Entertaining video of lab safety where students use Simpsons and other figurines to demonstrate safety. This five minute video illustrates lab safety and protocol.

“Science With Sandy” 
Multiple activities- scavenger hunts, crossword puzzles, interactive board games, etc.

	· Exemplify appropriate safety procedures for conducting investigations.

· Classify a procedure as an appropriate or not appropriate safety procedure associated with an investigation.

· Illustrate appropriate safety procedures for conducting investigations.

Lab Safety Video

Students can list the safety techniques as they watch this video.  The video can be downloaded at home if the school blocks YouTube.

Simpson’s” Lab Safety Video

Students can list the safety techniques as they watch this video.  The video can be downloaded at home if the school blocks YouTube.


	Unit I Inquiry Indicator B-1.9 continued

	Indicators
	Recommended

Resources
	Instructional Strategies / Activities
	Assessment Strategies and Sample Items

	B-1.9


Use appropriate safety procedures when conducting investigations.

	Sample of Safety Contract  
http://www.sciencetoolbox.com/articles/article_07-05-04.html
“Beaver Cleaver” Lab Safety Video http://www.youtube.com/watch?v=Rg9A60FADIA
Science Laboratory Safety Signs Gallery of 80 downloadable common signs

http://chemistry.about.com/od/healthsafety/ig/Laboratory-Safety-Signs/

	Sample of Safety Contract  -Lab safety contracts will be signed by students and parents prior to any lab activity.  

This video maybe used to bring closure to a lesson on lab protocol and safety.
This websites contains 80 safety symbols that may be used by the teacher to provide information to students or students may use this website for reviewing safety symbols.

	Create a map of the lab (or label a teacher-provided map) with locations of safety equipment. 


	Unit I Inquiry Indicator B-1.9 continued

	Indicators
	Recommended

Resources
	Instructional Strategies / Activities
	Assessment Strategies and Sample Items

	B-1.9


Use appropriate safety procedures when conducting investigations.

	SC Streamline:

Safe Science:  Lab Safety Awareness 

http://www.scetv.org/education/streamlinesc/
(11/22/08) Video, Two Parts with quizzes, 42 minutes. Total

Simply Science:  Safety Matters 

http://www.scetv.org/education/streamlinesc/
(11/22/08) Quiz

Inquiring Safely: 

Critical Points About Labs for every Teacher Part I 

(11/22/08Teacher Development
Inquiring Safely: 

Critical Points About Labs for every Teacher Part II 

(11/22/08) 
Teacher Development

	These are ETV Streamline resources that illustrate laboratory techniques, protocol and safety tips.

Lab Safety 

Lessons include recognizing hazards, preventing commonly avoidable accidents, disposing of chemicals on the job and in the lab
and coping with some emergencies.


	


High School Biology
                Unit 1 INQUIRY

Activities for Indicator B1.9
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ACTIVITY B-1.9a – Teacher’s Name (insert your name here) Lab Safety Rules
Laboratory Safety Contract adapted from http://nobel.scas.bcit.ca/debeck_pt/science/safety.htm 
Science is a hands-on laboratory class.  Students will be doing many laboratory activities that may require the use of chemicals, laboratory equipment, and other items which, if used incorrectly, can be hazardous.  Safety in the science classroom is the number 1 priority for students, teachers, and parents.  To ensure a safe science classroom, a list of rules has been developed and provided to you in this student safety contract.  These rules must be followed at all times.  The student and a parent must sign their copy.  Please read the entire contract before you sign.  Students will not be allowed in the laboratory until all their contracts are signed and given to the teacher.  A copy will be made and given to the student to keep.  The original will be kept on file at school.

GENERAL GUIDELINES
 1. Conduct yourself in a responsible manner at all times in the laboratory.

 2. Follow all written and verbal instructions carefully.  If you do not understand a direction or part of a procedure, ASK YOUR TEACHER BEFORE PROCEEDING WITH THE ACTIVITY.
 3. Never work alone in the laboratory.  No student may work in the science classroom without the presence of the teacher.

 4. When first entering a science room, do not touch any equipment, chemicals, or other materials in the laboratory area until you are instructed to do so.

 5. Perform only those experiments authorized by your teacher.  Carefully follow all instructions, both written and oral.  Unauthorized experiments are not allowed. 
 6. Do not eat food, drink beverages, or chew gum in the laboratory.  Do not use laboratory glassware as containers for food or beverages.

 7. Be prepared for your work in the laboratory.  Read all procedures thoroughly before entering the laboratory.  Never fool around in the laboratory.  Horseplay, practical jokes, and pranks are dangerous and prohibited. 
 8. Always work in a well-ventilated area.  
 9. Observe good housekeeping practices.  Work areas should be kept clean and tidy at all times.  

ACTIVITY B-1.9a cont.- Teacher’s Name (insert name) Lab Safety Rules
10. Be alert and proceed with caution at all times in the laboratory.  Notify the teacher immediately of any unsafe conditions you observe.
11. Dispose of all chemical waste properly.  Never mix chemicals in sink     drains.  Sinks are to be used only for water. Check with your teacher for disposal of chemicals and solutions. 

12. Labels and equipment instructions must be read carefully before use.  Set up and use the equipment as directed by your teacher.

13. Keep hands away from face, eyes, mouth, and body while using chemicals or lab equipment.  Wash your hands with soap and water after performing all experiments.  

14. Experiments must be personally monitored at all times.  Do not wander around the room, distract other students, startle other students or interfere with the laboratory experiments of others.
15. Know the locations and operating procedures of all safety equipment including: first aid kit(s), and fire extinguisher.  Know where the fire alarm and the exits are located.
16. Know what to do if there is a fire drill during a laboratory period; containers must be closed, and any electrical equipment turned off.

CLOTHING
17. Any time chemicals, heat, or glassware are used, students will wear safety goggles. NO EXCEPTIONS TO THIS RULE!

18. Contact lenses may be not be worn in the laboratory.

19. Dress properly during a laboratory activity.  Long hair, dangling jewelry, and loose or baggy clothing are a hazard in the laboratory.  Long hair must be tied back, and dangling jewelry and baggy clothing must be secured.  Shoes must completely cover the foot.  No sandals allowed on lab days.

20. A lab coat or smock should be worn during laboratory experiments.

ACCIDENTS AND INJURIES
21. Report any accident (spill, breakage, etc.) or injury (cut, burn, etc.) to the teacher immediately, no matter how trivial it seems.  Do not panic.  

ACTIVITY B-1.9a cont. - Teacher’s Name (insert name) Lab Safety Rules
22. If you or your lab partner is hurt, immediately (and loudly) yell out the teacher's name to get the teacher's attention.  Do not panic.  

23. If a chemical should splash in your eye(s) or on your skin, immediately flush with running water for at least 20 minutes.  Immediately (and loudly) yell out the teacher's name to get the teacher's attention. 
Rules

HANDLING CHEMICALS - Mostly for chemistry students
24. All chemicals in the laboratory are to be considered dangerous. Avoid handling chemicals with fingers. Always use tweezers. When making an observation, keep at least 1 foot away from the specimen. Do not taste, or smell any chemicals.  

25. Check the label on all chemical bottles twice before removing any of the contents.  Take only as much chemical as you need.

26. Never return unused chemicals to their original container.

27. Never remove chemicals or other materials from the laboratory area.

HANDLING GLASSWARE AND EQUIPMENT
28. Never handle broken glass with your bare hands.  Use a brush and dustpan to clean up broken glass.  Place broken glass in the designated glass disposal container.

29. Examine glassware before each use.  Never use chipped, cracked, or dirty glassware.

30. If you do not understand how to use a piece of equipment, ASK THE TEACHER FOR HELP!

31. Do not immerse hot glassware in cold water.  The glassware may shatter.

HEATING SUBSTANCES
32. Do not operate a hot plate by yourself.  Take care that hair, clothing, and hands are a safe distance from the hot plate at all times.  Use of hot plate is only allowed in the presence of the teacher.

33. Heated glassware remain very hot for a long time.  They should be set aside in a designated place to cool, and picked up with caution.  Use tongs or heat protective gloves if necessary.

34. Never look into a container that is being heated.
ACTIVITY B-1.9a cont. - Teacher’s Name (insert name) Lab Safety Rules
35. Do not place hot apparatus directly on the laboratory desk.  Always use an insulated pad.  Allow plenty of time for hot apparatus to cool before touching it.
STUDENT LABORATORY SAFETY CONTRACT

Answer each question (answers are confidential)
Do you wear contact lenses?          Yes_______        No______

Are you color blind?                      Yes _______       No______

Do you have allergies?                  Yes _______      No ______


If so, please list specific allergies:                         



AGREEMENT
I, __________________________________ (student's name) have read and agree to follow all of the safety rules set forth in this contract.  I realize that I must obey these rules to insure my own safety, and that of my fellow students and teachers.  I will cooperate to the fullest extent with my instructor and fellow students to maintain a safe science lab environment.  I will also closely follow the oral and written instructions provided by the instructor.  I am aware that any violation of this safety contract that results in unsafe conduct in the laboratory or misbehavior on my part may result in my being removed from the lab classroom, detention, receiving a failing grade, and/or further disciplinary action.

____________________________       _____________________________  
Student signature                                                                     Date

Dear Parent or Guardian:

We feel that you should be informed regarding _____________School's effort to create and maintain a safe science classroom/laboratory environment. With the cooperation of the teachers, parents, and students, a safety instruction program can eliminate, prevent, and correct possible hazards.  You should be aware of the safety instructions your son or daughter will receive before engaging in any laboratory work.  Please read the list of safety rules above.  No student will be permitted to perform laboratory activities unless this contract is signed by both the student and parent/guardian and is on file with the teacher. Your signature on this contract indicates that you have read
the General Guidelines and  Student Laboratory Safety Contract, are aware of the measures taken to insure the safety of your son or daughter in the science laboratory, and will instruct your son or daughter to uphold his or her agreement to follow these rules and procedures in the laboratory.

______________________________       ___________________________

Parent/Guardian signature                                                             Date
ACTIVITY B-1.9b - Biology Corner Lab Safety Worksheet

Lab Safety Quiz   View the picture and answer the questions.[image: image36.jpg]



Questions:

ACTIVITY B-1.9b cont. - Biology Corner Lab Safety Worksheet 
1. List 3 unsafe activities shown in the illustration and explain why each is    
unsafe.

2. List 3 correct lab procedures depicted in the illustration.

3. What should Bob do after the accident?

4. What should Sue have done to avoid an accident?

5. Compare Luke and Duke's lab techniques. Who is following the rules?

6. What are three things shown in the lab that should not be there?

7. Compare Joe and Carl's lab techniques. Who is doing it the correct way?

8. What will happen to Ray and Tim when the teacher catches them?

9. List three items in the illustration that are there for the safety of the 
students in 
the lab.

10. What is Betty doing wrong? 

http://www.biologycorner.com/worksheets/safety.html 

ACTIVITY B-1.9c - Laboratory/ Classroom Safety Practice Drills

1. Have students develop their own set of safety icons from a uniform list you develop.
2. Have students develop their own safety rules for each lab before they begin.

3. Have Students make pictorial safety signs laboratory / classroom for major areas in the lab for example: 

a. Goggles 

b. Shower 

c. Eyewash 

d. Fire extinguisher 

e. Fire blanket 

 f.  Exit 

g. Non-exit

(This can be especially helpful for students with language barriers.)
4. Have students to read safety information on home and school chemicals. 

5. Have students design posters to highlight the “whys” for guidelines and regulations. Whenever a rule is not followed, revisit why it was put forth as a guideline.

6. Practice emergency procedures in the event of an accident occurring in the lab. Type these scenarios on note cards, one per card. When students are conducting lab, randomly give one of these cards to a student to read to the others. The students are to go into “Accident Mode!” What do we do? Develop: “A PLAN INSTEAD OF PANIC.”
a) Electrical short occurs using a hotplate. The cord starts burning.
b) Electrical short occurs using a hotplate. The cord starts burning and is laying in water.   Sparks are being created, popping noises are being made. There are no GFIs.
c) While heating a test tube that contains a boiling liquid, the contents of the test tube explode out of the test tube into the face of a student walking by the lab table. Injured student has on an apron and chemical splash goggles. The teacher had given specific safety warnings about how to heat the test tube by moving it gently through the flame and the appropriate PPE for the lab. There is an eyewash in the laboratory.
ACTIVITY B-1.9c cont. - Laboratory/ Classroom Safety Practice Drills
d) A beaker containing about 100 mL1 M HCl (aq) (hydrochloric acid) is knocked off the lab bench onto the floor. The acid splashes onto the leg and 
foot of a student wearing flip flops. The beaker is also broken. There is not a shower in the laboratory.

e) A beaker containing about 100 mL 1 M HCl (aq) (hydrochloric acid) is knocked off the lab bench onto the floor. The acid splashes onto the leg and foot of a student wearing flip flops. The beaker is also broken. There is a shower in the laboratory.
f) A student leans over the flame of a burner. He / she has on a long sleeve shirt which catches on fire. 



• Shower in the laboratory. 



• No shower, only a fire blanket and water on lab stations. 


• No shower, water, or fire blanket in the laboratory; however, 
 
            fire extinguisher outside the laboratory door.
g) A student splashes alcohol on his / her hands when it is poured down the sink drain.
h) A student goes into the chemical prep room to find a thermometer. He / she finds one that contains mercury. As the student is walking back to the lab table, he / she accidentally hits the thermometer bulb on the corner of the lab table. The mercury falls to the floor, breaking into hundreds of little balls. Students are fascinated with the liquid. They begin pushing the beads back together and then separating them again and again.
i) A student cuts his / her hand while accidentally breaking a beaker—not serious enough to have stitches; however, it is bleeding sufficiently. No blood vessels are cut.
j) A student starts to shake, feel faint; his/her skin feels cold and clammy. His / her vision is also blurred. The student is a known diabetic. There is no record of the student having such a reaction prior to this attack.
k) In a biology classroom there is a cage that contains a gerbil. One student starts poking at the gerbil with a pencil. Another student tries to get the student to stop antagonizing the animal. The student finally opens the cage and reaches in to get the gerbil. The gerbil bites the student on the hand. Students have been given rules regarding the handling 
and proper care of animals.
l) A student who wears contact lenses is wearing safety glasses in the laboratory while working with baking soda and vinegar. The reaction is rapid. The bubbles of carbon dioxide are forming quickly and some of the wet baking soda splashes into the student’s eye.
ACTIVITY B-1.9c cont. - Laboratory/ Classroom Safety Practice Drills 
m) Students are working in the laboratory when alcohol vapors ignite. A student attempting to smother the blaze knocks over the bottle of alcohol. The flames race across the laboratory table, down the side where the alcohol is dripping onto the floor. There is water in the laboratory. 



• What if there is a fire extinguisher nearby at the exit door of 
            the laboratory? 



• What if there is no fire blanket and a fire extinguisher is 
            available? 


• What if there is no fire blanket available and no fire 
 
 
            extinguisher available?
o) On Friday in Biology class, students are observing plant cell structures under a microscope. All the students at the lab table develop conjunctivitis over the weekend.
p) In a Biology science class, students are wearing goggles with adjustable elastic bands. There is not a Goggle Sanitation Cabinet or water in the classroom where students are conducting the lab. The teacher typically takes the goggles home every weekend and washes them in her dishwasher. Within a week, there is a head lice epidemic in the teacher’s science classes.

SOUTH CAROLINA SUPPORT SYSTEMS INSTRUCTIONAL GUIDE

	Content Area
	Biology

	Recommended Days of Instruction 
	Beginning / On-going

	Standard Addressed: Standard B-1 The student will demonstrate an understanding of how scientific inquiry and technological design, including mathematical analysis, can be used appropriately to pose questions, seek answers, and develop solutions.

	Indicators addressed: 

B-1.2 Use appropriate laboratory apparatuses, technology, and techniques safely and accurately when conducting a scientific investigation.

	Unit I Inquiry Indicator B-1.2

	Indicators
	Recommended

Resources
	Instructional Strategies / Activities
	Assessment Strategies and Sample Items

	B-1.2
Use appropriate laboratory apparatuses, technology, and techniques safely and accurately when conducting a scientific investigation.


	Using Laboratory Equipment

http://modelscience.com/help/html/equipment.htm 


	Activity B-1.2a Using a compound microscope.

This activity teaches students how to use a microscope and can be edited to use the materials you have
This website has several components you may or may not want to use. It explains how to use various pieces of lab equipment.
Activity B-1.2b  Identifying Laboratory Equipment
This activity includes diagrams for students to identify
	The objective of this indicator is to use appropriate laboratory apparatuses, technology, and techniques safely and accurately, therefore the primary focus of assessments should be to determine the proper use of the apparatuses, technology, and techniques for scientific investigations. Students must show an understanding of how the apparatuses are used safely and accurately.

In addition to use, assessments may require that students:

· Identify an apparatus from a description or illustration;


	Unit I Inquiry Indicator B-1.2 continued

	Indicators
	Recommended

Resources
	Instructional Strategies / Activities
	Assessment Strategies and Sample Items

	B-1.2
Use appropriate laboratory apparatuses, technology, and techniques safely and accurately when conducting a scientific investigation.


	Calorimetry

McDougal-Littell Classzone. SC Biology Virtual Lab Site 

Scientific Methods and Measurements video from ETVStreamline- 38 minutes

 Using Technology to Study DNA

http://science.education.nih.gov/supplements/nih4/technology/default.htm

	Activity B-1.2c  Temperature Metric Measurements Activity 
This website hosts a  virtual lab that leads students through the use of a calorimeter, digital balance, and thermometer

This video has a basic introduction to the use of lab equipment. A teacher’s guide and black line masters can be downloaded

This website has using virtual technology for the study of DNA. This site maybe useful for advanced students Activity.  Teachers should view this to decide if it is appropriate for their students.

Activity B-1.2d- Introduction to Microscopy 

This lab introduces students to the basics of using a microscope.  Students use letter e, threads, and other prepared slides to familiarize themselves to the use of the microscope.
	· Recognize appropriate laboratory apparatuses, technology, and techniques for given procedures;
 Exemplify appropriate apparatuses, technology, and techniques needed for a scientific investigation; Recognize safety guidelines associated with use of laboratory apparatuses, technology, and

techniques;

Infer which laboratory apparatuses, technology, and techniques are appropriate for given


	Unit I Inquiry Indicator B-1.2 continued

	Indicators
	Recommended

Resources
	Instructional Strategies / Activities
	Assessment Strategies and Sample Items

	B-1.2
Use appropriate laboratory apparatuses, technology, and techniques safely and accurately when conducting a scientific investigation.


	Online Tutorial

www.mreisley.com/tutorials/equipment/equipmentstudyguide.htm
Lab Equipment Identification 

www.saratogaschools.org/AcademicServices/MiddleSchool/MSScience/Science_Lab_Equipment-Flashcards/Science_Lab_Equipment_Flash_Cards.htm
	Activity B0-1.2e
Introduction to the Light Microscope Lab
This activity is a good basic introduction to using the microscope.

Teacher and students can click on a piece of equipment to learn its use in the lab.
Activity B-1.2f Lab Equipment Review

This can be used to review students on the use of lab equipment.  It could also be used with the online tutorial.
This website has an interactive component where students match up lab equipment to its use.
	


High School Biology

                Unit 1 INQUIRY
Activities for Indicator B-1.2
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ACTIVITY B-1.2a – Using a Compound Microscope

Using a Compound Microscope
Objectives:
The Student should be able to:
1. Identify, locate and describe the function of the major parts of the compound light microscope.
2. Identify, locate and describe the function of the major parts of a stereo (dissecting) microscope.
3. Properly carry, place, prepare, and use the microscope in the laboratory setting
4. Use the correct protocol for view a slide with the microscope.
5. Determine the magnification of oculars, objectives, and total magnification of the microscope.
6. Properly make and view a "wet mount" slide and a prepared slide with the microscope.
7. Understand the properties of magnifying lenses when used separately or in conjunction with each other.
8. Sketch material as it appears under the microscope.
Introduction
The development of the microscope from a simple magnifying lens to a compound  light microscope and then to the electron microscope is interesting and important to biologists because much of the living world is microscopic or portions can be taken and view microscopically. The smallest living unit is the cell, and most cells are invisible to the naked eye, hence the microscope, became a valuable "tool" for the biologist. He was now able to view much of the living world that was invisible to man for eons. The earliest "microscopes" are credited to Anton von Leeuwenhoek (1632-1723) and Robert Hooke (1635-1703). Prior to the developments of Leeuwenhoek and Hooke, little was known about the "microlife" that inhabits the planet. 

You will be using two basic types of microscopes in lab. They are the compound light microscope and the stereo (dissecting) microscope. You will also be using hand-held magnifiers (glasses and loupes) to the enhance viewing of many items. 

The compound light microscope uses a system of lenses (2) to increase the magnification of objects. The objects must be thin, so light passes through them, and mounted on a surface, such as glass. The lens system is formed by the ocular lenses (sometimes called the eyepieces) and the objective lenses. Both types of microscopes you use are binocular in nature, meaning they have two ocular lenses that you look through.
ACTIVITY B-1.2a cont. – Using a Compound Microscope

They are also parfocal, meaning if they are in focus at one objective setting (i.e. low power) and you change the objective setting (i.e. high dry) then they will be in focus at the new setting.
The Laboratory Activities and Data Collection
Lab Activity #1 - Familiarization
Materials:


Compound light microscope
Procedures: (Your instructor will provide an overview and assistance for this procedure)
1. Procure a microscope and properly transport it to your lab station.
2. Familiarize yourself with the basic parts to the microscope (see picture in your book, if necessary)
     3.  Do a "dry run" of the protocol for using
Lab Activity #2 - Field of View and Depth of Field
Materials:


-Compound light  microscope

         - “e” slide

         - Thread slide
Procedures: (Your instructor will provide an overview and assistance for this procedure)
1. Obtain a prepared slide ("e" or "thread") depending on which part of this procedure you a doing)

2. Make sure the 4x objective is in position

3. pull the stage clip to the open position and hold it open

4. Place the "e" slide in the mechanical stage, and carefully return the stage clip to the closed position so it can hold the slide.

5. Following the procedures for using and focusing the compound light microscope, view the "e" at 4x, 10x, and 40x. DO NOT USE 100X (OIL IMMERSION).

6. Notice that the "e" is upside down. As you progress to higher power objectives the "e" will occupy more of the field. 

7. Answer the post-lab questions related to this activity.
ACTIVITY B-1.2a cont. – Using a Compound Microscope

8. When you have finished with the "e" slide return it.

9. Repeat the above procedure (Steps 1 - 7) using the "thread" slide. ONLY USE 4X AND 10X OBJECTIVES FOR THIS. DO NOT USE 40X OR 100X OBJECTIVES. 
10.  At 10x, find, focus and center the point where the thread cross each other.

11.  While viewing the crossed threads Carefully turn the fine adjustment knob slowly toward you until the crossing area is slightly blurred.

12.  Now carefully turn the fine adjustment knob away from you and notice which thread comes into sharp focus. This is the thread on top. Continue turning the fine adjustment knob until the next color comes into sharp focus, this is the one in the middle. By default the last color is on the bottom. Focus on this one.

13.  Determine, at the point where they cross, which color thread is on top and which one is on the bottom.
14.   Answer the post-lab questions related to this activity. 

15.   When you have finished with the "thread" slide return it.

Lab Lesson #3 -"Wet mount" Slides
Materials:

- Compound Light Microscope 


- Materials for making a "wet" mount slides of onion skin and  
 
   
      
   squamous  epithelial cells from your mouth. 

         - 2 blank slides 

         - 2 cover slips 

         - iodine stain (for onion skin staining) 

         - Methylene blue stain or Iodine (for mouth epithelial cell staining) 

         - Sterile swab 

         - Onion skin (epithelial) tissue 

         - Squamous epithelial cells

Procedures: (Your instructor will provide an overview, demonstration, and assistance for this procedure. Note to teacher: This activity is optional. It may present problems using live cells from humans.)
Squamous Epithelial Cells
1. Prepare a slide of squamous epithelial cells from your mouth as instructed (demonstration by the instructor)

2. View it on low and high power. Collect information as requested by your post-lab question sheet.

3. Label the diagrams and fill in the chart on your post-lab question sheet.

ACTIVITY B-1.2a cont. – Using a Compound Microscope

Onion Skin Cells
1. Prepare an onion skin slide as instructed (demonstration by the instructor)

2. View it on low and high power. Collect information as requested by your post-lab question sheet.

3. Label the diagrams and fill in the chart on your post-lab question sheet.

Pre-lab Questions - Microscopy
1.  List 3 contributions of Antony von Leeuwenhoek and 3 contributions of Robert Hooke to the science of biology?

2.  Briefly describe in your own words, how a phase contrast microscope works? What is its use?

3.  Briefly describe in your own words, how a transmission electron microscope works?

4.  Briefly describe in your own words, how a scanning electron microscope works?

5.  List the function of the following parts of the microscope.

Arm _____________________________________________________________   

Base _____________________________________________________________
Stage _____________________________________________________________
Body "tube" _________________________________________________________

Mechanical stage ____________________________________________________

Stage clip(s) ________________________________________________________

Rotating nose piece __________________________________________________

ACTIVITY B-1.2a cont. – Using a Compound Microscope

Condenser _________________________________________________________

Iris diaphragm_______________________________________________________

Illuminator (light source) ______________________________________________

Pointer ____________________________________________________________

Objective lenses _____________________________________________________

Coarse adjustment knob ______________________________________________

Fine adjustment knob _________________________________________________

6. What is meant by total magnification?

7. What is meant by parfocal?

9. What is point focus?

10. List at least three different types of microscopes that are used by biologists to study cells.

Post-lab Questions - Microscopy
1. What is meant by a compound light microscope?

2. What is the microscope's field of view?

3. What happens to the field of view as the total magnification increases?

4. Which power, low or high, has the smaller field of view?

5. Which power, low or high, has the greater magnification?

6. The "e" is inverted, why is this so?

7. When you move the slide to the right which way does the “e” appear to move  while viewing the object through the microscope?

ACTIVITY B-1.2a cont. – Using a Compound Microscope

  8. What part of the "e" can be seen at high power?

  9. Approximately how many times smaller is the field of view at high power compared to low power?

10. The "thread slide" activity is designed to let you determine depth of field. Which color thread was on top? ____________ On the bottom? _______

11. What is depth of field? Why must you focus "through" the object when viewing it with a compound light microscope?

12. Describe how you would prepare a "wet mount" slide of a thin strip of onion epithelial tissue.

13. Label the following:
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ACTIVITY B-1.2a cont. – Using a Compound Microscope

   14. Comparison of onion epidermal cells and squamous epithelial cell from the mouth. Fill in the table below with the information requested using the cell diagrams.
	Differences
	Squamous Epithelial Cells
	Onion Epidermal Cells

	Write your differences between the squamous epithelial cells and the onion epithelial cells in the box under their titles.
 
	 
	 

	Likenesses
	Squamous Epithelial Cells
	Onion Epidermal Cells

	Write your likenesses between the squamous epithelial cells and the onion epithelial cells in the box under their titles.
 
	 
	 

	Sketch of Cells
	Squamous Epithelial Cell
	Onion Epidermal Cell

	Do your sketch of the two types of cells in the box under their titles.
 
	 
	 


 15. Briefly describe the protocol for low power view of a wet mount slide of pond water (or any other slide)

ACTIVITY B-1.2b - Identifying Laboratory Equipment

Name____________________________ Class _________________ Date _______
Identifying Laboratory Equipment
Introduction
Scientists use a variety of tools to explore the world around them. These tools are very important in the advancement of science. Scientists have to know which tools to use to solve the problems on which they are working.  A scientist may use something as simple as a metric ruler to measure the length of a salamander, or a complex computer to analyze large amounts of data concerning a population of salamanders.
You will learn about the some of the tools that a biologist might use to carry out an investigation and how to identify them.

Problem
What are the names and functions of some of the pieces of laboratory equipment found in a typical biology laboratory?

Pre-Lab Discussion
Read the following questions before you begin to observe the laboratory equipment.
1. What kinds of measurements might you need to make in the laboratory? 
2. What kinds of equipment would you need for these tasks? 
3. There is a variety of glassware and each can be used for measuring.  Why are there several types of glassware marked for measuring? 
4. How might glassware be used differently? 
5. When might you need to use a thermometer in the lab? 
ACTIVITY B-1.2b cont. - Identifying Laboratory Equipment

Directions

Using the labeled diagram, identify each piece of laboratory equipment.

	1.
	

	2. 
	

	3.
	

	 4.
	

	5.
	

	6.
	

	7.
	

	8.
	

	9.
	

	10.
	

	11.
	

	12.
	

	13.
	

	14.
	

	15.
	

	16.
	

	17.
	

	18.
	

	19.
	

	20.
	

	21.
	


ACTIVITY B-1.2b cont. - Identifying Laboratory Equipment
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ACTIVITY B-1.2b cont. - Identifying Laboratory Equipment
Discussion

1.  Which laboratory tools can be used to magnify small objects so they can be seen more easily? 
2. Which laboratory tools are useful when looking at the inside of a plant cell?

3.  What tool or tools would you use to make each of the following measurements? 

a. width of your textbook

b. mass of an apple

c. temperature of the water in a pot of boiling water

d. amount of water in the bottom of a small glass
4.  How do laboratory tools improve the observations made by a scientist? 
5.  List five laboratory tools that are not part of # 1, 2, 3, or 4.  What is the function of each one?

ACTIVITY B-1.2c – Temperature Measurement Activity
Experiment 1: The Effects of Temperature on Rate of a Reaction 

Ideas

1. In order for a chemical reaction to occur, the particles, atoms or ions, which are REACTANTS, must physically come into contact with one another. Anything that increases the frequency of these encounters will increase the rate at which PRODUCTS are formed. 

2. The rate of a chemical reaction can be increased by increasing the temperature of these reactants. 

My predictions: 

Using hot water out of the tap, the rate of reaction will be _________ times faster than at 0 degrees C.

Materials:

Note: All experiments should be done using original formula effervescent Alka-Seltzer. 

· 6 Clear beakers

· Graduated Cylinder

· Thermometer, -20 degrees C to 110 degrees C 

· 3 Alka-Seltzer tablets 

· Stopwatch 

· Mortar and pestle 

· Source of hot water 

· Ice cubes 

· Graph paper 

Procedure:

A. Hot Water
1. Run water from the hot tap until it is as hot as possible. Fill a clear beaker with exactly 240 ml  of hot water. 

2. Use the thermometer to take the temperature and record it on your data sheet.

3. Remove 1 Alka-Seltzer tablet from its package. Drop it into water. Measure the time required for tablet to fully dissolve. Be prepared to start and stop on time. The reaction will take less than 15 seconds. Record the time.

ACTIVITY B-1.2c cont.  – Temperature Measurement Activity
B. Room Temperature Water
1. Fill a clear beaker with exactly 240 ml of room temperature or lukewarm water.

2. Use the thermometer to take the temperature and record it on your data sheet.

3. Drop 1 Alka-Seltzer tablet into the water. Measure the time required for the reaction to be completed. Record the time.

C. Cold Water
1. Fill a clear beaker with 120 ml of water and add enough ice to adjust the level to 240 ml. Stir the ice water for about 15 seconds with a stirring rod so the temperature will become uniform throughout the beaker.
2. Use the thermometer to take the temperature and record it on your data sheet. (Leave the ice cubes in the water!)

3. Drop 1 Alka-Seltzer tablet into the water. Measure the time required for the reaction to be completed. Record the time.

Observations:

Water Temperature - Time for Reaction to be Completed 

Hot Tap _____ degrees C ______ Seconds

Room temperature ______ degrees C _____ Seconds

Ice Water _____ degrees C _____ Seconds

Analysis:

Graph your data points (water temperature vs. time to fully dissolve) to show the effect of temperature on Rate of Reaction.

Summary:

As the temperature increases, the rate of reaction __________________.

ACTIVITY B-1.2c cont. – Temperature measurement Activity
Questions:

1. At a temperature of 10 degrees C, it would take ______ seconds for 1 Alka-Seltzer tablet to react with 240 ml of water. 

2. If the temperature is doubled from 20 degrees C to 40 degrees C, the time for the rate of reaction ______by approximately _______.

3. Using hot tap water, the rate was _____ times faster than at 0 degrees C.

ACTIVITY B-1.2d - Introductory Microscopy

Materials: microscope, clean slides, cover slips, lens paper, newsprint letters, hair, water, dropper

Setting up the Microscope

Skill in using the microscope can be developed only by following each step in the procedure correctly. Read each of the following steps and perform each in the order given.

1. Place the microscope on the table with the arm toward you and the back of the base about an inch from the table’s edge.

2. Adjust your position and tilt the microscope so that you can look into the eyepiece comfortably.

3. Wipe the eyepiece lens and the lens of each objective with a piece of lens paper. Turn the low power objective in line with the body tube. It should click into position.

4. Turn on the light, and turn the diaphragm so that the greatest amount of light is admitted. Place your eye to the eyepiece. You should see a uniform circle of light called the field of view.

Making a Wet Mount Slide

1. Clean and dry a blank slide and cover slip.

2. Place a small drop of water in the center of the slide. The water acts as a mounting medium and is used to obtain a clear image of the material you will observe.

3. Place a single letter cut from the smallest newsprint you can find right side up in the drop of water and cover with the cover slip. Your slide is now ready to view.

Viewing a Slide

1. Place your slide on the stage of the microscope and clip it into place. Adjust the slide with your fingers until the letter is in the center of the stage opening.

2. While watching the bottom lens, turn the low power objective down as far as it will go. Do not touch the slide with the objective lens or force it when it reaches the automatic stop.

ACVITY B-1.2d - Introductory Microscopy
3. Place your eye to the eyepiece and, as you watch the field, turn the coarse adjustment knob slowly toward you. Watch for the material on the slide to appear in the field. Always use the coarse adjustment to bring the slide into focus.

4. Bring the letter into sharp focus with the fine adjustment. As you look through the eyepiece, turn the fine adjustment knob slowly back and forth. This shifts the focus to bring out details at different levels of an object.

5. Compare the position of the letter on the slide with its appearance under the microscope. Write down your observations. Make a drawing of the letter as it appears in the low power field and label with the magnification.

6. While looking through the eyepiece, push the slide away from you and note how the letter moves in the field. Push the slide to the left and note the change in position.

7. Move the letter to the exact center of the field, check for sharp focus, and turn the high power objective into position.

8. Correct the focus using the fine adjustment only. Note how much of the letter is visible under high power, and any differences in light, appearance, etc.

9. Make a drawing of the letter as it appears under high power and label. Clean and dry the slide and cover slip. 

Viewing Different Levels 

1. Clean and dry a blank slide and cover slip.

2. Place a drop of water in the center of the slide.

3. Put a short piece of human hair in the drop of water. Select a different hair and place it across the first hair to form an X in the drop of water.

4. Cover with a cover slip, place the slide on the microscope and use the directions above to focus.

5. You may want to compare light and dark hair, fine and coarse hair, straight and curly hair, etc.

ACTIVITY B-1.2d - Introductory Microscopy
6.  Make a drawing of the hairs as they appear under low power and label with the magnification.

7. Make a drawing of the hairs as they appear under high power and label.

ACTIVITY B-1.2e - Introduction to the Light Microscope
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                                                                                                                                Name_______________________

Introduction to the Light Microscope 
1. Examine your microscope.  Familiarize yourself with the parts of the microscope.
The magnification written on the ocular lens (eyepiece) is ______

The magnification written on:

the scanning objective  (this is the first and largest number written on it)   _____ x

the low power objective is ______x                the high power objective is  ______x

2. The total magnification using the lenses can be determined by multiplying the objective lens with the ocular lens.   What is the total magnification of an item viewed with the: 
LOW power objective.  _____  The HIGH POWER  _______   The SCANNING  _______

3. Examine the diaphragm (underneath the stage).  The numbers on the edge of it range from ONE to   _____

4. Look into the eyepiece, twist it left and right.  Notice the line inside that moves as you twist.  (Some microscopes do not have this, see if you can find one that does in the room). What do you think this is for? _____________________________

 5.  Place the slide of the "letter e" on the stage so that the letter is over the hole and is right side up. Use the scanning objective to view the letter and use the coarse knob to focus. Repeat on the low power objective. Finally, switch to high power. Remember at this point, you should only use the FINE adjustment knob. 

Draw the "e" as it appears at each magnification. Drawings should be drawn to scale and you should note the orientation of the e in the viewing field (is it upside down or right side up?)

ACTIVITY B-1.2e - Introduction to the Light Microscope
SCANNING



LOW



HIGH
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Have your partner push the slide to the left while you view it through the lens. Which direction does the E appear to move?

ACTIVITY B-1.2e - Introduction to the Light Microscope
6.  Choose 2 specimens from the box of “common things".    Use the circles below to sketch your specimens under SCANNING and LOW power.   You may practice focusing with the high power, but you do not need to sketch it.   Label your specimens from the name written on the slide.

	 Specimen 1   _______________________ 
	Specimen 2  __________________
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ACTIVITY B-1.2e - Introduction to the Light Microscope
7. DEPTH PERCEPTION

Obtain a slide with 3 different colored threads on it.   View the slide under scanning and low power.    

You should note that while you focus on one color of thread.   The other threads become fuzzy.   The microscope can only focus on one area at a time.   Sketch the slide below  (scanning).  Identify the top, middle, and lower thread colors.  Obtain a slide with three different colored threads on it. View the slide under scanning and then low power. You should note that you could only focus on one colored thread at one time. Figure out which thread is on top by lowering your stage all the way, then slowly raising it until the thread comes into focus. The first thread to come into focus is the one on top. 

Which color thread is on top? _____________
Which color thread is in the middle? ______________
Which color thread is on the bottom? ____________

 8. Answer true or false to each of the statements

_____ On high power, you should use the coarse adjustment knob.
_____ The diaphragm determines how much light shines on the specimen.
_____ The low power objective has a greater magnification than the scanning 
  
objective. 
_____ The fine focus knob moves the stage up and down.
_____ Images viewed in the microscope will appear upside down. 
_____ If a slide is thick, only parts of the specimen may come into focus. 
_____ The type of microscope you are using is a scanning microscope.
_____ For viewing, microscope slides should be placed on the objective. 
_____ In order to switch from low to high power, you must rotate the revolving nosepiece.
_____ The total magnification of a microscope is determined by adding the ocular lens   power 
to the objective lens power.

ACTIVITY B-1.2f - Lab Equipment Review
Explain which piece of laboratory equipment would be most useful for each of the following tasks:

1) Holding 50 mL of boiling water: _______________________________________

2) Melting a crystal over a Bunsen Burner: _________________________________

3) Pouring 50 mL of acid from one container to another: ______________________

4) Measuring exactly 43mL of water: _____________________________________

5) Weighing out 120 grams of sodium chloride: _____________________________

6) Suspending glassware over a Bunsen burner: _____________________________

7) Removing chemicals from a reagent bottle: ______________________________

8) Keeping the contents of a boiling beaker from splattering: ___________________
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Mixing two liquids together: __________________________________________

ACTIVITY B-1.2f - Lab Equipment Review
Lab Equipment Worksheet – Answers

Explain which piece of laboratory equipment would be most useful for each of the following tasks:

1) Holding 50 mL of boiling water: beaker
2) Melting a crystal over a Bunsen Burner: crucible
3) Pouring 50 mL of acid from one container to another: funnel
4) Measuring exactly 43mL of water: graduated cylinder
5) Weighing out 120 grams of sodium chloride: balance
6) Suspending glassware over a Bunsen burner: ring stand
7) Removing chemicals from a reagent bottle: spatula or scoopula
8) Keeping the contents of a boiling beaker from splattering: watch glass
9) Mixing two liquids together: stirring rod
SOUTH CAROLINA SUPPORT SYSTEMS INSTRUCTIONAL GUIDE

	Content Area
	Biology

	Recommended Days of Instruction 
	Beginning / On-going

	Standard Addressed: Standard B-1 The student will demonstrate an understanding of how scientific inquiry and technological design, including mathematical analysis, can be used appropriately to pose questions, seek answers, and develop solutions.

	Indicators: B-1.3 Use scientific instruments to record measurement data in appropriate metric units that reflect the precision and accuracy of each particular instrument.

	Unit I Inquiry Indicator B-1.3

	Indicators
	Recommended

Resources
	Instructional Strategies / Activities
	Assessment Strategies / Sample Items

	B-1.3 Use scientific instruments to record measurement data in appropriate metric units that reflect the precision and accuracy of each particular instrument.


	
	These lessons may be used in the sequence that is most beneficial to your students. 
Activity B-1.3a - Accuracy and Precision Measurement Practice
This activity involves students using paper rulers ruled in various units to learn how to take accurate measurements.   It also teaches students the meaning of precision.

Activity B-1.3b - Classroom Measurement Practice
In this activity students will use metric rulers and meter sticks to measure various classroom objects.  

	1.3 As the verb for this indicator is use, the major focus of assessment will be for students to show that they can apply proper procedures to measure and record data accurately. For example, teachers may create lab stations requiring students to demonstrate proficiency. Stations should include use of equipment for measuring volume, temperature, mass, and length. 

	Unit I Inquiry Module B-1.3 continued

	Indicators
	Recommended

Resources
	Instructional Strategies / Activities
	Assessment Strategies / Sample Items

	B-1.3 Use scientific instruments to record measurement data in appropriate metric units that reflect the precision and accuracy of each particular instrument.


	Access Excellence accessexcellence.org 
Book – 100+ Activities for Physical Science – Instructional Fair 
(ISBN: 1568221886)
Metric Conversions & Assorted Resources http://sciencespot.net/Pages/classmetric.html#Anchor-General-49575
Ohaus
www.ohaus.com/products/education/teachers.asp  or
www.ohaus.com/products/education/tutorials.asp?source=2 
	There are several activities related to measuring on this website.  You can do a search for activities related to mass, volume, surface area, etc
This teacher resource has a variety of handouts that could be used to review, practice and reinforce measuring skills
This website has wonderful lessons and activities on length, mass, volume, and temperature.  There are also lessons and activities for student practice with metric conversions. The activities below are examples 
Activity B-1.3c - Mass Lab 
Activity B-1.3d - Length Lab 
ENHANCEMENT ACTIVITIES

Activity B-1.3e- Metric Conversions 

Activity B-1.3f – Practice Conversions 
Tutorials and samples of activities that can be done using balances - triple beam and electronic as well as other measurement labs involving density  
	1.3 As the verb for this indicator is use, the major focus of assessment will be for students to show that they can apply proper procedures to measure and record data accurately. For example, teachers may create lab stations requiring students to demonstrate proficiency. Stations should include use of equipment for measuring volume, temperature, mass, and length. 


High School Biology
Unit 1 INQUIRY

Activities for Indicator B1.3
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ACTIVITY B-1.3a - Accuracy and Precision Measuring Practice
Part I.  Uncertainty


Cut out the paper rulers.  You have several rulers- decimeter, centimeter, and millimeter.  
 A.  Using your decimeter ruler find the length of the line below and record you answer  
here:______dm

   __________________________________________________
                                                 (measure this line)

Your answer is probably between 1 and 2 decimeters.  You should have a value that has one digit past the decimal to the right because you can estimate the length at greater than 1dm but less than 2 dm.  You can be certain that the value "1" is correct because your ruler has a 1 dm marking on it.  But you cannot be certain of the value to the right of the decimal because your ruler is not marked between 1 and 2. This value is estimated based on how far past the 1, the line measures or how close to the 2 the line measures.


Question # 1:  Can a measurement be good if it involves some guessing?  Yes, it can.  If you had simply written down "1 dm" you would have been wrong because it is obvious that the line is longer than 1 dm.  By guessing you expressed the length of the line as accurately as you possibly could, given the ruler you were using.  
B.  Now take the centimeter ruler and measure the same line and record the measurement: 
______cm
Does it contain any digits that you guessed?  Does it contain any digits that you know for sure?  In the space below write down the known digits and the estimated digits.



Known digits:                                because:



Estimated digits:                            because:
C.  Now take the millimeter ruler and measure the same line and record the measurement: 
______mm


Known digits:                                 because:



Estimated digits:                            because:

Question #2: Suppose you could get better and better rulers.  Would there ever be a time 
           when there would be no estimated digit?

Question #3: What is the importance of the measuring instrument you use?

Question # 4: What do you need to know about the measuring device you use?

ACTIVITY B-1.3a cont. - Accuracy and Precision Measuring Practice
Question # 5: Suppose you measure a line that seemed to be exactly 1.54 cm long.  That is, the end of the line came exactly to the 0.04 mark on your ruler.  Would there be any estimated digit in this measurement?

REMEMBER...

EVERY GOOD MEASUREMENT CONTAINS ONE- AND ONLY ONE-  
   
    
        UNCERTAIN (ESTIMATED) DIGIT.

Part II:  Errors


Look back at the best measurement you made for the line.  How "good" is that measurement?  Is it perfect?  You already know that it isn't.  Since every measurement contains an estimated digit, there is at least some uncertainty in the result you wrote down.  Are there any other reasons for thinking the measurement may not be totally correct?  Write down anything you can think of as possible sources of error in your measurement.


If you look at your list, you'll probably find there are two kinds of errors.  The first is the error (or errors) that you, the measurer, might make.  For example, maybe you didn't line up the ruler correctly.  You might have nudged the ruler as you were making the decision about the measurement.  Or maybe you weren't looking straight down at the top of the ruler.  These are human errors and can be prevented if you are very, very careful.


There are other kinds of errors, too.  For example, was the "1 dm" marking on the ruler you used really and exactly 1.00000 dm long?  Or could it have been a little more (1.00001) or a little less (0.99999)?  You really don't know. Unless you have some perfect measuring device of your own, there's no way you can check to see.  You have to believe that the ruler-maker marked the ruler accurately and that the first section of the ruler is really 1.00000dm.  This is an error over which you have no control.  If the error is in the device itself, it doesn't make any difference how careful you are.  Of course if you are sloppy and the device is not calibrated correctly then your measurement could be way off.


In science we always need to know the margin of error of the device we are using.  If a balance will measure to the hundredths place with a margin of error of +/- 0.02 that means that if we take the mass of something and read the scale the device could be off by as much as +/- 0.02.  Look at the example below.


Example:  You measure the mass of a beaker and it has a mass of 36.73 g.  If the balance has a margin of error of +/- 0.02 then the beaker could have a mass of 36.71g,  36.72g,  36.73g,  36.74g, or 36.75g.  It is important to know the margin of error of any measuring instrument.  If you just want a general idea how much mass the beaker has then you would not need a balance that determined the mass as closely as +/- 0.02.  On the other hand if knowing the exact mass is important then you might want a balance that measured the mass with a +/- 0.001 margin of error.
ACTIVITY B-1.3a cont. - Accuracy and Precision Measuring Practice
1.  Every measurement that's made will contain some errors in it.  Some of these are human errors, which can be reduced by being careful in taking the measurement.  Other errors are inherent errors that cannot be eliminated, no matter how careful you are.

2.  The quality of a measurement is limited by the device you have to measure with.  You can never get a better answer than your measuring device allows.

3.  Points 1 and 2 demonstrate that every measurement contains some uncertainty.  A really good measurement contains some known (certain) digits and one estimated (uncertain) digit.

ACTIVITY B-1.3a cont.  - Accuracy and Precision Measuring Practice
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ACTIVITY B-1.3a cont. - Accuracy and Precision Measuring Practice
Teacher Hints and Answers

Hints:  1. Have students cut rulers on the outside of the black lines.

          2.  You may want to cut them yourself and either laminate them or have a student 

                hand tape the edges so the rulers do not tear.

          3.  You could cut the rulers from an acetate sheet to use on the overhead projector 

               or scan them and then capture each ruler separately. If you do this then you  
 
      could use them on the interactive whiteboard and model the measuring for your 
      students.

 4.  Make sure that students are using the correct ruler each time.  This teaches them 
      that the best measurement that they can accurately get is determined by the 
 
      callilbration of the instrument they use.


 5.  Make sure that the students understand when to record a “0” at the end of a 
 
      measurement, for example if they record 4.0 cm that means that the item 
 
      measured to the 4 tick mark- no more, no less.
Answers:


A.  1.2 dm  or 1.3 dm  (I would not accept 1.1 dm or 1.4dm)


B.  12.3 cm (the sheet directs the student to give the answer in cm, so 12 is known 
      because that quantity is read directly from the ruler; the student has to ‘guess’ 
      
      at the .3 , but you could accept 12.2, 12.3, or 12.4; the tenths digit is a guess 
 
      and is required or the measurement is no good.

C.  123.0 mm (again the sheet directs the student to give the answer in mm so 123 
     is known because that quantity is read directly from the ruler; the student has to 
     ‘guess’ at the .0 and that is what they should put because the line measures to 
   
     the tick mark- it is not shorter or longer and therefore if the measurement is 
  
     recorded as 123 mm the student is not correct.


NOTE: Realize that with the change to a ruler that provides a more accurate 
 
 
          measurement there are more known digits.  The measurement in B would be 
          1.23 dm ( the 1.2 is known) if using the cm ruler but you wanted the answer 
          in dm.  Answer C if recorded in cm would be 12.30 because the 12.3 is 


 known.

Question # 2  No, there would always be an estimated digit.

Question # 3  The most important thing is how the instrument is calibrated- how accurately 

   can you measure with it.

Question # 4  You need to know how it is calibrated ( the units).
Question # 5  1.540 cm because the item measured to the 4 tick mark

ACTIVITY B-1.3b - Classroom Measurement Practice

Purpose:  To gain practice measuring various items in the classroom using a meter stick.

Materials:  

· Meter Stick

· Pencil

Methods:

1. In groups of 2, use the meter stick to measure the items indicated by your teacher in the room in centimeters (cm).

2. You do not have to go in order; you may skip around so that you are not crowded on one another.

3. Determine how many millimeters everything is, as well as meters (m).

4. Answer the questions

Hints:    

· 1 meter = 100 centimeters

· 1 centimeter = 10 millimeters

· 1 meter = 1000 millimeters

Part A- Using a metric ruler

	Item
	Centimeters (cm)
	Meters (m)
	Millimeters (mm)

	Length of a microscope slide
	
	
	

	Width of a microscope slide
	
	
	

	Thickness of a microscope slide
	
	
	

	Diameter of the top of a rubber stopper/cork
	
	
	

	Height of a beaker
	
	
	

	Diameter of a beaker
	
	
	

	Width of your biology book
	
	
	

	Length of a paper clip
	
	
	

	Length of a stirring rod
	
	
	

	Diameter of a stirring rod
	
	
	

	Length of a toothpick
	
	
	


ACTIVITY B-1.3b cont. - Classroom Measurement Practice
Part B- Using a meter stick

	Item
	Centimeters (cm)
	Meters (m)
	Millimeters (mm)

	Height of Table
	
	
	

	Length of Table
	
	
	

	Height of Door
	
	
	

	Width of Door
	
	
	

	Length of White Board
	
	
	

	Height of White Board
	
	
	

	Height of Window
	
	
	

	Length of Window
	
	
	

	Height of Teacher Desk
	
	
	

	Length of Teacher Desk
	
	
	

	Width of Student Desk
	
	
	

	Height of Student Desk
	
	
	

	Height from Floor to Pencil Sharpener
	
	
	

	Width of Pencil Sharpener
	
	
	

	Your Height Standing Up
	
	
	

	Your Length Laying Down
	
	
	

	Partner’s Height Standing Up
	
	
	

	Length of Wall with Windows
	
	
	

	Length of Wall with White Board
	
	
	


ACTIVITY B-1.3b cont. - Classroom Measurement Practice
Questions:

1. What seems to be the average height of items you use on a regular basis? Why?  

2. Why is your height when standing up and your length when laying down change?  
3. What is the area of the microscope slide (Length x Width)

4. What is the perimeter of the door? 

5. What is the perimeter of the window? 

6. Why did you use a metric ruler for Part A and a meter stick in Part B?

ACTIVITY B-1.3c - Lesson Measuring Mass Lab
Choose items from the container on your table that will be closest to the targeted mass. You may use a single item or mix and match items to reach the targeted mass.

(Your teacher may want to check your estimates before you find the actual mass)
	Targeted Mass 
	Item(s) 
	Actual Mass 

	1 gram 
	
	

	5 grams 
	
	

	10 grams 
	
	

	20 grams 
	
	

	50 grams 
	
	

	100 grams 
	
	

	200 grams 
	
	

	400 grams 
	
	


ACTIVITY B-1.3c cont. - Lesson Measuring Mass Lab
For this Lesson you can use the following items for the masses.

	Targeted Mass 
	Item(s) 
	Actual Mass 

	1 gram 
	Paperclip
	

	5 grams 
	Crayola Marker, microscope slide
	

	10 grams 
	Pack of Crayons
	

	20 grams 
	CD, lab thermometer
	

	50 grams 
	Safety goggles
	

	100 grams 
	250 mL beaker
	

	200 grams 
	600mL beaker
	

	400 grams 
	
	


Mass Challenge: Use the equipment provided and your knowledge of the metric system to answer the question. Be sure to explain your procedure - how you found your answer! What is the mass of 100 milliliters of water? ________________ Procedure: 

ACTIVITY B1.3d - Measuring Length Lab








                     Name______________________



1.   What does each unit represent?




(a) mm = ________________________
(b) m = ________________________



(c) cm = ________________________
(d) km = ________________________


2.   How much does each one equal?


(a) 1 m = _______ cm  
(b) 1 cm =   _______ mm
(c) 1 km = _______ m


3.  Which measurement is the largest?
Circle your answer for each pair.



(a)
14 mm
  or
1 cm
                   (d)   145 m
or
145 km



(b)       334 m 
  or
1 km
                   (e)   3.4 cm
or
30 mm



(c)
1 m       or    990 cm                       (f)   10 km
or
1000 cm


4.  Use a metric ruler or meter stick to find each measurement.




          __


(a)  Length of the line in centimeters ______

(b)  Length of the line to the nearest centimeter  _______

6. Height of the rectangle to the nearest millimeter _______ 

7. Width of the rectangle to the nearest millimeter _______ 


1. Radius of the circle to the nearest millimeter _______ 

2. Diameter of the circle in centimeters ________ 

3. Diameter of the circle to the nearest centimeter _______ 

ACTIVITY B1.3d cont. - Measuring Length Lab


1.   Volume of the box in cubic centimeters
________ x   ________ x ________ = _________
(Measure to the nearest centimeter before multiplying.)
2. Find the length of an unsharpened pencil (including eraser) in millimeters.  ________ 

3. What is your height in centimeters?   ________   What is your height in meters?   _______ 

4. Find the distance between the two index cards in the hallway in meters.  ________ 

5. Use your shoe and a metric ruler to complete this section.   Keep your shoes on for this one! 

What is the length of your shoe to the nearest centimeter?   ________ 

How many shoes would it take (heel to toe) to make 1 meter?  _______ 

How many shoes would it take to make 1 kilometer?  ________ 

6. Use ten pennies and a metric ruler to complete this section. 

How tall is a stack of ten pennies in centimeters? _______ 

How tall would a stack of 100 pennies be in centimeters?  ________ 

How tall would a stack of 1000 pennies be in centimeters?  _______ 

7. Circle the BEST metric unit for each. 


(a)  The length of an eyelash:
mm
cm
m

km


(b)  The height of a flagpole:
mm
cm
m
km


(c)  The length of a strand of spaghetti:
mm
cm
m
km


(d)  The distance from Columbia, SC, to Charleston SC:
mm
cm
m
km

ACTIVITY B1.3d cont. - Measuring Length Lab

Length Lab Answer Key:
1. A - millimeter, B - meter, C - centimeter, D - kilometer 

2. A - 100 cm, B - 10 mm,  C - 1000 m 

3. A - 14 mm, B - 1 km, C - 990 cm, D - 145 km, E - 3.4 cm, F - 10 km 

4. A -  14.8 cm, B - 15 cm, C - 10 mm, D - 115 mm, E - 17 mm, F - 3.4 cm, G - 3 cm 

5. 9 cm x 4 cm x 2 cm = 72 cm3 
6. Answers will vary depending on pencil used. 

7. Answers will vary. 

8. Answers will vary. 

9. Answers will vary. 

(Answer for B should be 10 times the answer for A.   Answer for C should be 100 times the answer for A.)
10.  A - mm, B - m, C - cm, D - km
NOTE: Allow ±1 mm or ± 0.1 cm on all measurements. Check measurements on actual page provided for students. There may be slight variances depending on the printer and/or copy machine settings.
ACTIVITY B-1.3e - Metric conversions


Name_________________________
Fill  in  the  boxes  in  the  stair  step  diagram.

1.  Try these conversions, using the ladder method.
a) 1000  mg  =  _______  g
c)1  L =  _______  mL
e) 160  cm  =  _______  mm
b) 14  km  =  _______  m
d) 109  g  =  _______  kg
f) 250  m  =  _______  km
2.  Compare using <, >, or =.





  a)    56  cm                  6  m

  b)    7  g
          698  mg

ACTIVITY B-1.3e cont.  - Metric conversions

3.  Write the correct abbreviation for each metric unit.
  a)
Kilogram  _____
d)   Milliliter  _____
        g)    Kilometer  _____

  b)
Meter       _____
 e)   Millimeter  _____        h)    Centimeter  _____

  c)
Gram  ​​​​​​​​​​     _____
 f)  Liter  _____
        i)
   Milligram  ___

4.  Try these conversions, using the ladder method.

a)  2000  mg  =  _______  g             f)  5  L  =  _______  mL
   k)  16  cm  =  _______  mm

b)  104  km  =  _______  m             g) 198  g  =  _______  kg               l)  2500  m  =  _______  km

c)  480  cm  =  _____  m                 h)
 75  mL  =  _____  L
              m)  65  g  =  _____  mg

d)  5.6  kg  =  _____  g
         i)
 50  cm  =  _____  m
               n)  6.3  cm  =  _____  mm

e)  8  mm  =  ____     cm
         j)
 5.6  m  =  _____  cm
               o)  120  mg  =  _____  g


5.  Compare using  <,  >,  or  =.

a)  63  cm   
       6  m
 c)  5  g
   508  mg
         e) 1,500  mL
          1.5  L


b)  536 cm
      53.6  dm
    d)  43  mg  
5  g
       f)  3.6  m 
     36  cm

ACTIVITY B-1.3e cont.  - Metric conversions

Metric  Mania  Answer  Keys
Conversion  Practice     NOTE:  See  PowerPoint  Presentation  for  the  stair  step  boxes.
1.    a) 1000  mg  =  1  g  

       b)  14 km  =  14000  m
       c)  1  l  =  1000  ml
       d)  109 g  =  0.109  kg
       e)   160 cm  =  1600  mm
       f)  250m  =  .250  km
2.    a)  56cm  <  6  m
       b)  7g  >  698  mg
3.    a)  kg
       b)  m
       c)  g
       d)  ml
       e)  mm
       f)   l
       g)  km
       h)  cm
        i)  mg

4.
a).  2  g

b)  104000  m

c).  4.8  m

d)  5600  g

e) .8  cm

f)  5000  ml

g) 0.198  kg

h)  0.075  l

i)  0.5  m

j) 560  cm

k) 160  mm

l)  2.5  km

m)  65000  mg

n)  63  mm

o)  0.12  g

5. 
a)  <

b)  =

c)  >

d)  <

e)  =

f)  >                                                                                
ACTIVITY B-1.3f - Practice Conversions

SI Conversions

K


H






D





(m, L, g)
B 










D




Base




C














M

· Large to small ( go down the steps and the number gets bigger

· Decimal moves right

· Ex:  1 kg = 1000 g

· Small to Large ( go up the steps and the number gets smaller

· Decimal moves left

· Ex:  100 cm = 1 m
Conversions

1. 40 m =

mm

2. 18 cm =

m

3. 29 m =

km

4. 4.2 km =

cm

5. 8.6 L =

dL

6. 9.28 m =

hm

7. 209 kg

g

8. 4.18 mL =

L

9. 4.78 g =

kg

10.   8.20 mL =

L

11. 1.98 cm =

mm

12.   26.8 cm =

m

13.   2.77m =

mm

14.   789 mm =

km

15.   50 cm =

mm

16.   342 mL =

L

17.   297 g = 

kg

18.   420 kg =

g

19.   0.832 m =

mm

20.   33 cm = 

km

ACTIVITY B-1.3f cont. - Practice Conversions
Units – Please identify the proper unit used to measure the following 

21. Unit of Length



22. Unit of Volume (liquid) ____________

23. Unit of Volume (solid)  ____________

24. Unit of Density


25. Unit of Mass



Using the Balance

26. Find the mass of _______________: ______________

27. Find the mass of _______________: _______________

28. Find the mass of _______________: _______________

Using the Ruler

29. Find the length of _______________: _______________

30. Find the length of _______________: _______________

31. Find the length of: _______________: _______________

Using the Graduated Cylinder

32. Find the Volume: ________________________________

33. Find the Volume: ________________________________

34. Find the Volume: ________________________________

ACTIVITY B-1.3f cont. - Practice Conversions
Answer Key – Practicing Conversions 
1. 40,000 mm

2. .18 m

3. .029 km

4. 420,000 cm

5. 86 dL

6. .0928 hm

7. 209,000 g

8. .00418 L

9. .00478 kg

10.  .0082 L

11.  19.8 mm

12.  .268 m

13.  2770 mm

14.  .000789 km

15.  500 mm

16.  .342 L

17.  .297 kg

18.  420,000 g

19.  832 mm

20.  .00033 km

21.  m

22.  ml

23.  cm3
24.  g/ cm3
25.  g

Standard Addressed: Standard B-1 The student will demonstrate an understanding of how scientific inquiry and technological design, including mathematical analysis, can be used appropriately to pose questions, seek answers, and develop solutions.





Indicator


B-1.9	Use appropriate safety procedures when conducting investigations.








 








Standard Addressed: Standard B-1 The student will demonstrate an understanding of how scientific inquiry and technological design, including mathematical analysis, can be used appropriately to pose questions, seek answers, and develop solutions.





Indicator





B-1.2	Use appropriate laboratory apparatuses, technology, and techniques safely and accurately when conducting a scientific investigation.
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Actual Mass �
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1 gram �
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Standard Addressed: Standard B-1 The student will demonstrate an understanding of how scientific inquiry and technological design, including mathematical analysis, can be used appropriately to pose questions, seek answers, and develop solutions.





Indicators


B-1.3 Use scientific instruments to record measurement data in appropriate metric units that reflect the precision and accuracy of each particular instrument.
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