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Career, Technical, & Agricultural Education




PATHWAY:  
Diagnostic Services

COURSE:  

Basic Diagnostic Services
UNIT 1: 

HS_BDS_1 Laboratory Safety 
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Annotation: 
Safety is the most important element of the diagnostic laboratory.  Without safety the student, environment, patient and specimen are at extreme risk for unhealthy, hazardous, and sometimes even fatal outcomes.  In this unit students will identify potential hazards and implement safety skills essential in the diagnostic laboratory setting.  
Grade(s):  

	
	9th

	X
	10th

	X
	11th

	X
	12th


Time:  
18 Hours
Author: 
Doris Dickerson
Students with Disabilities:

For students with disabilities, the instructor should refer to the student's IEP to be sure that the accommodations specified are being provided appropriately. Instructors should also familiarize themselves with the provisions of Behavior Intervention Plans that may be part of a student's IEP. Frequent consultation with a student's special education instructor will be beneficial in providing appropriate differentiation. Many students (both with and without disabilities) who struggle with reading may benefit from the use of text reading software or other technological aids to provide access to printed materials. Many of these are available at little or no cost on the internet.
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GPS Focus Standards: 
HS-BDS-1: Students will obtain a working knowledge of laboratory safety rules/procedures and apply the use of the metric system.  

 a. Identify the difference between biological, chemical, and physical hazards.  

 b. Identify and apply knowledge of OSHA, Universal Precautions, and Bloodborne Pathogen standards. 

 c. Demonstrate and implement Personal Protective Equipment (PPE) usage in the laboratory. 

 d. Demonstrate and implement proper disposal, storage, and clean up of biohazardous and chemical materials. 

 e. Convert from one unit to another within and between customary and metric systems of measurement by using proportional relationships.    

 f. Use appropriate units of measurement.  
GPS Academic Standards:
ELA10LSV1.  The student participates in student-to-teacher, student-to-student, and group verbal interactions.   

ELA10RC3.    The student acquires new vocabulary in each content area and uses it correctly. 

MM2P1.        Students will solve problems (using appropriate technology). 

MM2P3.        Students will communicate mathematically. 

SCSH1.           Students will use standard safety practices for all classroom laboratory and field investigations. 

SCSH3.           Students use tools and instruments for observing, measuring, and manipulating scientific equipment and materials.
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Enduring Understandings: 
There are many career options that are based in a laboratory setting and it is important for students to understand the hazards associated with biological and chemical substances.  Students must understand how to protect themselves in the lab by using Personal Protective Equipment (PPE).  Throughout this unit students will be able demonstrate the proper handling and disposal of substances. The career opportunities in Diagnostic Services are great but the first step is safety.

Essential Questions: 
· How do I assure my personal safety when working with a variety of diagnostic instruments and specimens?

·  Why is it important to observe all safety requirements in the laboratory?

·  Why is it necessary to demonstrate proper disposal and storage of bio-hazardous materials?

·  Why is it important to understand conversions between measurement systems?

·  How are conversions and measurements used in healthcare?
Knowledge from this Unit: 
Students will be able to:
· Distinguish between physical, chemical and biological hazards.
· Restate the OSHA regulations.

· Discuss the standard and universal precautions.
· Recognize what blood Bourne pathogens are.
· Understand the necessity for Personal Protective Equipment (PPE).
Skills from this Unit:  
Students will:
· Correctly implement safety standards for physical, chemical and biological hazards.
· Apply OSHA regulations in the laboratory.
· Exhibit both standard and universal precautions when deemed appropriate.
· Differentiate the possible ways blood Bourne pathogens are transmitted/contracted.
· Utilize proper donning and removal of PPE.
· Solve conversions of units between metric and customary units and between metric to metric units.
· Develop proportional relationships between unlike measurements to successfully convert from one to the other.
· Apply appropriate metric units for biological and medical applications to execute proper laboratory testing.
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Assessment Method Type: 
	X
	Pre-test

	X
	Objective assessment - multiple-choice, true- false, etc.

	
	__ Quizzes/Tests

_X_ Unit test

	X
	Group project

	
	Individual project

	X
	Self-assessment - May include practice quizzes, games, simulations, checklists, etc.

	
	__ Self-check rubrics   

__ Self-check during writing/planning process

__ Journal reflections on concepts, personal experiences and impact on one’s life

__ Reflect on evaluations of work from teachers, business partners, and competition judges

__ Academic prompts

_X Practice quizzes/tests

	X
	Subjective assessment/Informal observations

	
	__ Essay tests

_X_ Observe students working with partners

_X_ Observe students role playing

	
	Peer-assessment  

	
	__ Peer editing & commentary of products/projects/presentations using rubrics

__ Peer editing and/or critiquing

	X
	Dialogue and Discussion

	
	__ Student/teacher conferences
_X_ Partner and small group discussions

_X Whole group discussions
__ Interaction with/feedback from community members/speakers and business partners

	
	Constructed Responses

	
	__ Chart good reading/writing/listening/speaking habits

__ Application of skills to real-life situations/scenarios

	
	Post-test


Assessment Attachments and / or Directions: 
Laboratory Safety Unit Pre-Test
Laboratory Safety Unit Pre-Test Answer Key
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LESSON 1:  Differences in Physical, Chemical and Biological Hazards 

1.
Identify the standards. Standards should be posted in the classroom.

HS-BDS-1: Students will obtain a working knowledge of laboratory safety rules/procedures and apply the use of the metric system.  
a. Identify the difference between biological, chemical, and physical hazards.
b. Identify and apply knowledge of OSHA, Universal Precautions, and Blood borne Pathogen standards. 

c. Demonstrate and implement Personal Protective Equipment (PPE) usage in the laboratory. 

d. Demonstrate and implement proper disposal, storage, and cleanup of bio hazardous and chemical materials. 

 e. Convert from one unit to another within and between customary and metric systems of measurement by using proportional relationships.    

 f. Use appropriate units of measurement.  

2.
Review Essential Questions. Post Essential Questions in the classroom. 

· How do I assure my personal safety when working with a variety of diagnostic instruments and specimens?

· Why is it important to observe all safety requirements in the laboratory?
3.
Identify and review the unit vocabulary. Terms may be posted on word wall. Use the Laboratory Safety Vocabulary Teacher’s Notes for definitions. 
	Autoclave
	BBP
	caustic

	Carcinogen
	CDC
	Centrifuge

	Biohazard
	Biological safety cabinet
	disinfectant

	Chemical Hygiene Plan
	Fume Hood
	Hazmat 

	OSHA
	Mutagen
	toxic

	Material Safety Data Sheet (MSDS)
	Pathogen
	PPE

	Conversion Factor
	Dimensional Analysis
	English System of Measurement

	Metric System
	SI Units 
	


4.
Interest approach: Access and show the video by following the link below:
 http://www.teachertube.com/viewVideo.php?video_id=158973
This video is a light hearted student made video (the culmination project of this particular unit is a student made video, hence the inclusion of one here).  Showing this video at this time engages the students for the upcoming safety standards lesson. 
5.    Direct the class to begin brainstorming different safety hazards as it relates to healthcare and the diagnostic laboratory. Encourage the students to identify patterns of their brainstormed ideas and concepts.  Identified key topic areas, while keeping them as concise as possible (allow 10-15 minutes for brainstorming).  Examples of brainstormed topics:  Blood Bourne pathogens, Personal Protective Equipment, Infection Control, General Safety,  Glassware, Chemical Hazards, etc.
6.    Provide each student a sheet of unlined paper and instruct them to draw a concept bubble in the center of the paper and entitle the concept map, “Safety and the Diagnostic Laboratory.”
7.    On the board have students work in pairs and connect the brainstormed ideas to the concept center.  Students can use arrows, branching or group patterns to organize their concept map.  Students are to place more central concepts/ideas nearer the center and specific actions to the outer edges.
8.    When students complete their maps have them identify any relationships between the concepts.  Student identified concepts could be color coded with a corresponding key to assist with the understanding of their thinking and pattern relationships.  Initiate class discussion and have students share their findings.
9.    Access the Safety and Laboratory Hazards PowerPoint. Distribute a sheet of unlined paper to each student.  Instruct them to turn the paper sideways and title it “Safety and Laboratory Hazards Concept Map.”  Advise students that they will be creating a concept map while following along with the presentation. 

10. For an introduction to the presentation be sure to show the video on slide 2: http://www.teachertube.com/viewVideo.php?video_id=194405
11. Have students map the five areas (electrical, instruments, glassware, fire and spills) coming off of the physical hazard concept in the presentation. Students will continue to build upon their concept map by following along with the presentation and adding the different types of chemical hazards and biological Hazards.

12. For examples of student concept maps, see Clinical Safety Map Example 1, Clinical Safety Map Example 2, Clinical Safety Map Example 3 and Clinical Safety Map Example 4.  These examples can either be for teacher reference or can be shown on an overhead for students to get a better idea of the assignment. 
13. Summary: Have students post each of their concept maps in their notebooks side by side, label one “Brainstormed Safety Concept Map” and the other “Safety and Laboratory Hazards Concept Map.”  

        In a group discussion, ask students to compare and contrast the two mind maps.  Note any differences and/or similarities and share openly with the class.
LESSON 2:  The Importance of Safety Regulations and Compliance

1.    Review Essential Questions. Post Essential Questions in the classroom.
· What is the purpose of standards-based agencies in the diagnostic laboratory?
· Why is it necessary to demonstrate proper disposal and storage of bio-hazardous materials?
2. Present the Universal Precautions and OSHA PowerPoint. Have students take notes throughout the presentation as it will cover a lot of valuable information. 
3. Pass out the MSDS Example Handout and present the Interpreting Material Safety Data Sheets PowerPoint.  Discuss and highlight the different safety components that make up the MSDS.  You can use any MSDS sheet, you can use http://www.carolina.com/home.do  as a resource to find a MSDS of your choosing. 
4. After completing the presentation, distribute the Bloodbourne Pathogen Web Quest Activity Worksheet to the class.   Students may research in a computer lab to answer the questions or this can be a homework assignment.  For grading, refer to the Bloodbourne Pathogen Web Quest Answer Key.
5. Summary: At the end of this lesson students should have a basic understanding of OSHA, CLSI and BBP basic standards.  Additionally, students should have a sound understanding of what a pathogen is and possible interventions of breaking the chain of infection through practice of safety standards put in place by regulatory agencies.  
LESSON 3: Application of Safety Regulations for Blood Bourne and Chemical Hazards

1. Review Essential Questions. Post Essential Questions in the classroom.
· How do I assure my personal safety when working with a variety of diagnostic instruments and specimens?

· Why is it important to observe all safety requirements in the laboratory?

· What is the purpose of standards-based agencies in the diagnostic laboratory?
· Why is it necessary to demonstrate proper disposal and storage of bio-hazardous materials?
2. Interest Approach:  PPE Relay- The purpose of this interest set is to illustrate to the students the correct and incorrect manner to don and remove PPE.  More than likely, at the beginning of this lesson, students will not use proper procedures and become more interested in winning the relay than utilizing proper protocol.  There will be a trial PPE with no instruction.  At the end of this lesson, have a “real” relay.
3. Show the students the Personal Protection Equipment PowerPoint and when it cues the students to practice donning and removing PPE, do so.  
4. Provide each student with the Personal Protective Equipment Instructional Handout.  When practicing, students will work in pairs and have one partner observe for proper procedure utilizing the provided handout. The link below provides some great short animated movies and a reinforcement quiz for students regarding their understanding of PPE. 

http://www.nottingham.ac.uk/nmp/sonet/rlos/placs/ppe/4.html
5. Divide the students up into teams of 4 (two students separated from the other two by 20 feet).  
•
Make available a disposable gown, box of gloves, protective eye goggles to the first pair or students and a lab coat, box of gloves and eye protection goggles to the second pair of students. 

•
 Operate this interest approach activity without any instruction of donning or removal of PPE.  This is a timed event placing one team against the other.

•
The first pair needs to don the PPE articles and then travel 20 feet and remove the PPE.

•
Not until the 1st person has removed all of their PPE articles and crossed the line can the first person from the 2nd line don the lab coat, gloves and goggles. They then travel back the original 20 feet and remove PPE and the student of the first line, 2nd person dons the PPE, continue back and forth between the team until all members of the team have donned and removed the PPE.

Note: It would be of interest for the instructor to take a video or pictures of students when they are donning and removing PPE during the relay and then use these images during class to show, most likely the improper way of removal.
6.     Summary: Students should be knowledgeable in the proper use and implementation of Personal Protective Equipment (PPE).  Additionally, students will demonstrate how to don and remove PPE in the correct order.  Students will have gained knowledge in proper disposal of PPE, disposal of spills, storage, use and cleanup of bio hazardous materials.
LESSON 4:  Conversion, Preparation and Calculations of Laboratory Measurement

1. Review Essential Questions. Post Essential Questions in the Classroom. 
· Why is it important to understand conversions between measurement systems?

· How are conversions and measurements used in healthcare?
2. Interest Approach: Metric Mystery- Students will be estimating the measurements of a set of materials.  They will then take the actual measurements and compare the differences.  Be sure and prepare a set of the following materials prior to beginning this lesson.  The class will be divided into groups of at least four; each group should have a set.

Materials:

· Length of string

· A pipette partially filled with water

· Micropipette

· Graduated cylinder

· Metric ruler

· Electronic balance

· Petri dish

· Petri dish with medium

· Pinch of Na Cl

· Vacuum blood collection tubes
· Microscope slide
3.    Divide students into groups of at least four and provide a set of materials for each group. Distribute to each group a copy of the Metric Mystery Activity Worksheet to record their findings.

4.    Working as a group, the students will estimate the measurement of each item utilizing the units given on the score sheet.
5.    Once the estimations are recorded, students are to make the actual measurements utilizing a graduated cylinder, syringe/ pipette, metric ruler or electronic balance and record these values.  Based on the given metric units on the worksheet, students need to determine whether they are measuring mass, volume, length or density.  Students should determine the difference of their actual and estimated values.

6.     As the students participate in this activity, observe the students’ ability to use the measurement equipment correctly and accurately. 
7. Review the Metric Measurement Discussion Questions. Display them in the front of the class with projection equipment.  Ask and discuss as a class and then display the second page with the answers.
8. Present the Measurements, Conversions and Calculations PowerPoint.  Encourage students to take thorough notes throughout the presentation. This will consist of a lot of information, make sure to stop and ask for questions to insure the students are getting the necessary points for the lesson.
9. The following two links provide excellent resources for puzzles, games and drills as extra practice for students.


http://www.math-drills.com/measurement.shtml
http://lamar.colostate.edu/~hillger/puzzles/
10. Distribute the Metric Pyramid Activity Handout.  There are very detailed instructions provided in the handout and students will need scissors and tape to create this craft.  This pyramid will provide a good study resource for students and a fun project to do in class.
11. Review with the students the Conversion Practice Problem Worksheet from the last lesson.  Assess student performance for misunderstandings or needed clarification and go back through slides 27-30 of the Measurements, Conversions and Calculations PowerPoint if necessary.
12. For extra practice, distribute the SI Unit Activity Handout and have students complete for homework.  
13. Summary: Students at the end of this lesson should be proficient in converting between customary units and metric units.  
•
ATTACHMENTS FOR LESSON PLANS

Safety and Laboratory Hazards PowerPoint
Laboratory Safety Vocabulary Teacher’s Notes
Clinical Safety Map Example 1

Clinical Safety Map Example 2

Clinical Safety Map Example 3

Clinical Safety Map Example 4

Universal Precautions and OSHA PowerPoint

MSDS Example Handout

Interpreting Material Safety Data Sheets PowerPoint

Blood Bourne Pathogens Web Quest Activity Worksheet
Blood Bourne Pathogens Web Quest Answer Key

Personal Protection Equipment PowerPoint

Personal Protective Equipment Instructional Handout

Metric Mystery Activity Worksheet

Metric Measurement Discussion Questions

Measurements, Conversions and Calculations PowerPoint

SI Unit Activity Handout
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Culminating Unit Performance Task Title: Laboratory Safety and Clinical Practices
Clinical Safety and Laboratory Practice
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
In this project, students are required to develop a presentation on an assigned diagnostic laboratory safety protocol.  They are required to utilize regulatory procedures and apply their knowledge of their assigned area as guidance in this project. Distribute the Clinical Safety and Laboratory Practice Task Handout to the class.
Students will work in cooperative groups to design and complete an educational resource and informative presentation to share with classmates regarding laboratory safety and clinical practices.  Use the Clinical safety and Laboratory Task Rubric for grading. 
Attachments for Culminating Performance Task: 
· Clinical Safety and Laboratory Practice Task Handout

· Clinical Safety and Laboratory Task Rubric
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Web Resources:
· http://www.seplessons.org/node/226.

·  http://player.discoveryeducation.com/index.cfm?guidAssetId=A85A7731-D297-4B74-B852-8C4EC0CDF832&blnFromSearch=1&productcode=US   
· http://player.discoveryeducation.com/index.cfm?guidAssetId=EAE210B2-5D41-4AE5-87CF-F422CA7DA3E9&blnFromSearch=1&productcode=US  
· http://www.free-training.com/osha/hazcom/hazmenu.htm) 

· www.carolina.com 
· http://ipm.ncsu.edu/srpsec/MSDS.ppt
· http://www.djusd.k12.ca.us/davishigh/amoriarty/documents/PP1.1MSDS1.ppt 

· http://www.schooltube.com/video/6f3f7609c9a947f0ac46/Blood-Borne-Pathogen-Video
· http: http://www.math-drills.com/measurement.shtml
· http://lamar.colostate.edu/~hillger/puzzles/
· //www.nottingham.ac.uk/nmp/sonet/rlos/placs/ppe/4.html

Materials & Equipment: 
· Projection Equipment

· Computer with internet access
· Two blank sheets of paper per student

· Coloring utensils for concept maps

· Interactive white board

· Computers Access
· Numbered vials; test tubes work just as well

· Plastic droppers (one for each student)

· 25% Potassium Hydroxyde Solution (KOH)- CAUTION IRRITANT!!

· Phenolphtalein (pH indicator)

· Vinegar (to wash vials and droppers at the end of the activity)

· Highlighters

· Computers for webquest (per student)
· Disposable gowns

· Several pairs of gloves of different sizes (a pair per student)
· 4 pairs of safety goggles

· Lab coats of different sizes

· Sets of the following (1 set per four students):

· Length of string

· A pipette partially filled with water

· Micropipette

· Graduated cylinder

· Metric ruler

· Electronic balance

· Petri dish

· Petri dish with medium

· Pinch of NaCl

· Vacuum blood collection tubes

· Microscope slide
21st Century Technology Used: 
	x
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	x
	Interactive Whiteboard
	x
	Calculator
	x
	Graphic Organizer

	
	Student Response System
	
	Desktop Publishing 
	x
	Image File(s)

	
	Web Design Software
	
	Blog
	x
	Video

	
	Animation Software
	
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	x
	Website
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