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Career, Technical, & Agricultural Education







PATHWAY:  
Diagnostic Services

COURSE:  

Basic Diagnostic Services
UNIT 4: 

HS-BDS-4 Quality Control
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Annotation: 
Laboratory tests are one of the most important tools of modern medicine. The majority of health care decisions are derived from clinical laboratory tests. Laboratory tests provide doctors with the information for decisions from diagnosis through therapy and prognosis.  Therefore, it is important that these tests are accurate.  Students will learn basic Quality Control procedures for handling samples, following protocols and interpreting lab results.

Grade(s):  

	
	9th

	
	10th

	x
	11th

	x
	12th


Time:  
13 Hours
Author:  

Amanda Latimer 
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-4  Students will gain knowledge of typical quality control methods, procedures, and documentation. 

a. Define quality control and quality assurance. 

b. Discuss and perform proper documentation. 

c. Demonstrate proper identification and labeling procedures. 

d. Interpret shifts and trends. 

e. Recognize out of control limits and follow proper protocol. 

f. Design a basic sample analysis flow chart for routine lab testing. 

g. Demonstrate the ability to document and analyze quality control charts.     
GPS Academic Standards:
ELA10C1 
The student demonstrates understanding and control of the rules of the English language, realizing that usage involves the appropriate application of conventions and grammar in both written and spoken formats.  

MM2P5 
Students will represent mathematics in multiple ways.  

SCSh4 
Students will demonstrate the computation and estimation skills necessary for analyzing data and developing reasonable scientific explanations. 

SCSh5 
Students will communicate scientific investigations and information clearly.
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Enduring Understandings:
Students will be exposed to some kind of laboratory testing of samples taken from themselves or family members over their lives and having an understanding about how these samples are handled and interpreted can help them make more informed decisions about  their own or members of their families health.
Essential Questions: 
· Why is laboratory quality important?
· What is quality control and quality assurance?

· What kinds of documentation are needed for quality control?

· What is a SOP?

· Why do we keep a laboratory notebook?

· What is the best way to label a sample?

· What are controls?

· What is a flow chart?

· What is a quality control chart?
Knowledge from this Unit:  
Students will:

· Discuss why quality control is important.

· Identify and label samples correctly.

· Define quality control and quality insurance.
· Explain how controls are used in the lab. 
Skills from this Unit:  
Students will be able to:
· Prepare samples properly

· Employ standard procedures to perform an assay.

· Create a flow chart.
· Appraise shifts and trends in lab results.
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Assessment Method Type: 
	
	Pre-test

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

	
	__ Quizzes/Tests

__ 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

__ Practice quizzes/tests

	X
	Subjective assessment/Informal observations

	
	__ Essay tests

__ Observe students working with partners

__ 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
__ Partner and small group discussions

__ 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
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•
LESSON 1:  INTRODUCTION TO LABORATORY QUALITY CONTROL

1.
Identify the standards. Standards should be posted in the classroom.     
HS-BDS-4  Students will gain knowledge of typical quality control methods, procedures, and documentation. 

a. Define quality control and quality assurance. 

b. Discuss and perform proper documentation. 

c. Demonstrate proper identification and labeling procedures. 

d. Interpret shifts and trends. 

e. Recognize out of control limits and follow proper protocol. 

f. Design a basic sample analysis flow chart for routine lab testing. 

g. Demonstrate the ability to document and analyze quality control charts.     

2.
Review Essential Question(s). Post Essential Questions in the classroom. 

· Why is laboratory quality important?
· What is quality control and quality assurance?

3.
Identify and review the unit vocabulary. Terms may be posted on word wall. 
	Term 
	Term 
	Term 

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


4.
Physicians rely on the laboratory for help in diagnosing any number of conditions and for managing their treatment. They trust the results that laboratories produce. But students have probably seen headlines or heard horror stories about patients who suffered dire consequences, such as unnecessary surgery or even death, as a result of inaccurate laboratory test results or incorrect interpretation of the results. So, a reasonable question for any student is: should I trust my laboratory results? 

5.
Use the Why Quality Control ? PowerPoint  to introduce the students to the importance of quality control.

6.
. Quality assurance : The maintenance of a quality management system is crucial to a laboratory for providing the correct test results every time.  Important elements of a quality management system include:

· Documentation 

· Standard Operating Procedures (SOP's) 

· Quality Control samples

· External Quality Assessment Scheme 

   Quality control: are procedures used in each assay to assure a test run is valid and results are reliable.   Quality control consists of four principle components: quality procedures and protocols, monitoring quality control of results, quality in laboratory practice, and the employment of qualified professional.  A breakdown of any of these can result in faulty information for doctors and/ or in the worst case death of a patient.

 
To qualify for their accreditation, laboratories also must undergo regular inspections every two years. Several particularly important areas for inspection are leadership, personnel training and competency requirements, proficiency testing, performance improvement, and quality control requirements. For the most part, these inspections are unannounced to eliminate any opportunity for the laboratory to "ramp up" for the inspection. Unannounced inspections assure that the laboratory is in a continual state of readiness to provide safe, quality care to all patients.

7.
Discuss with the students current events about issues that pertain to a lack of quality control: 

i. Recent outbreaks of contaminated feed,

ii. Contamination of milk in china with melamine etc

For a culminating task at the end of the unit: Split the class into groups and assign a topic to each group to report on to the class:  Students should answer the following questions about their respective topics:

· Background

· What kind of lab testing was done/not done?

· What kind of company was involved in the processing of product?

· Was there any oversight?

· What quality control measures should have been in place?

•
LESSON 2: YOUR LAB NOTEBOOK

1.
Review Essential Questions. Post Essential Questions in the classroom. 

a. What kinds of documentation are needed for quality control?

b. What is a SOP?

c. Why do we keep a laboratory notebook?


2. 
By this point your students should have already started a lab notebook.  Thus this is a good time to review what they have been doing ij them.  A laboratory notebook is an important tool that goes well beyond lab management and can have important implications for issues ranging from intellectual property management to the prevention of fraud. 
3. What is a Laboratory Notebook? 

Although you may think you will remember what you did in the lab in a week’s time, YOU WILL NOT! And nor will anyone else in your laboratory. Hence the need for laboratory notebooks. In short, a laboratory notebook is:

· a daily record of every lab activity /SOP (Standard Operating Procedure) that you do, think of doing, or plan to do

· a daily record of the results thereof of tests run and results
· the record used in courts of law (in case of some patient misshap due to your test results)
· a record that would enable successive lab personnel, working on the same samples/equipment, to pick up where you left off or reproduce your results

4. Types of Laboratory Notebooks 
Laboratory notebooks should be hardbound books with numbered pages to show that no pages have been deleted or added.

In addition, each page may have to be signed and dated both by the lab head and by an independent witness within two weeks of work being done. This person should be someone who is likely to be traceable in some years time, if needed, to confirm reading and counter signing. 
It is advisable to keep different notebooks for different projects or different aspects of the same project. Notebooks should be clearly identified on the outside cover.

3. What Goes into a Laboratory Notebook? 
Remember, everything must be written in blue ink or other permanent medium 

On the front cover of the notebook should be a description of what is contained in it (for example: blood gas results). The first and last dates of entry should also be written on the front cover.

A detailed account of every planned and executed lab procedure or reference a followed SOP, with the amount of detail that would enable another technician to determine what had been done, why it had been done, and what the results were (Remember, what may seem trivial or obvious at the time your experiment was conducted, may later be of critical importance.)
Dates accompanying every entry, account, or record

Reagents, lot numbers in each entry, and where appropriate, sketches, descriptions, and so on

Photographs, computer generated data, and so forth should all be stuck into your notebook in such a way that they will not come loose. 
Importantly: Corrections must be made by drawing a single line through the entry. If you leave more than four lines at the bottom of a page, cross through the area to indicate that those lines were unused. Never use Whiteout.

4. Who Owns the Notebook? 

The person or organization who is paying the bills owns your laboratory notebook. In most cases this will be the lab/hospital who employs you or your supervisor.

•
LESSON 3:  FLOW CHARTS HANDLING/TESTING LAB SAMPLES

1. Review Essential Questions. 

What is the best way to label a sample? 


What are controls?


What is a flow chart?


To ensure the quality of the results, clinical laboratories test "control" samples along with the patient samples. The laboratory technicians know what these control samples contain, so the samples provide a built-in check on the process of analysis.  The control samples contain high and low concentrations of the analyte being measured (example: insulin, LDL, HDL, hemoglobin etc).  If the results vary from the known quantities, the laboratory technicians know there is a problem. The problem identified must be corrected before patient testing can be reported.
2.  Flow Charts

a. Discuss with the students what a flow chart is and how one goes about creating one.  (See Flow Chart handout in Teacher’s Guide).

Have the students create a flow chart for one of the labs that they have done or use the Quality Control Popcorn Lab to practice some of what they have learned so far.

•
LESSON #4:  PROPER HANDLING OF QUALITY CONTROL DATA

1.
Review Essential Questions. Post Essential Questions in the classroom. 

a. What is a quality control chart?

2 
Review the Understanding Control Charts sheet in the Teacher Guide.. 
•
ATTACHMENTS FOR LESSON PLANS

· Why is Lab Quality Important? Power Point

· Understanding Quality Control Charts

· Flow Chart Template
· Following a Lab Sample Power Point

· Forensic Chemistry Lab

· Popcorn Quality Control Lab

· Understanding a Flow Chart

•
NOTES & REFLECTION: 

After the students have completed the labs, this would be a good time for them to do their presentations-other labs can be found at the Bio Rad EDU web site.
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Culminating Unit Performance Task Title: 
Choose a lab:
Forensic Chemistry lab
Bio Rad ELISA Kit-three protocols to choose from

Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
Students will perform a lab 
You can set them up as a real lab that is getting some samples in for testing

The students will need to practice Quality control while handling the “patient” samples

a. They will need to have a SOP protocol in place for sample handling and storage

b. Assay controls both negative and positive should be included in the assay

c. Results need to be interpreted

d. Students need to have laboratory notebooks  

Attachments for Culminating Performance Task: 
• See Teacher guide for Forensic Lab
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Web Resources:
· http://biotech.matcmadison.edu/resources/methods/labManual/unit_4/exercise_16.htm

Using Absorbance Spectra for Quality control

· www.bio-link.org/GMP/niacin.html
More great labs and info about QC geared for high school students and teachers.  Many resources about biotech industry plus career info.

· www.westguard.com/lesson12.htm#1

For a good review of the Levey Jenning’s Control Chart & lesson

Materials & Equipment: 
· Computer with internet access-students are expected to use the internet.
· Lab facility with access to spectrophotometer- Laboratory equipment can be loaned from the GBTI (Georgia Bioscience Technology Institute) contact –www.gabioscience.org
21st Century Technology Used: Type an “X” in the boxes to indicate 21st century technology used in this lesson. 
	x
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	x
	Interactive Whiteboard
	x
	Calculator
	
	Graphic Organizer

	
	Student Response System
	
	Desktop Publishing 
	
	Image File(s)

	
	Web Design Software
	
	Blog
	
	Video

	
	Animation Software
	
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	x
	Website
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