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PATHWAY:  
Diagnostic Services
COURSE:  

Clinical Laboratory Technician
UNIT 4: 

HS-CLT-4 Clinical Pathology-Part 1
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Annotation: 
In this unit students will learn the structure and function of blood, conduct tests on blood, and learn to read a blood smear. They will make predictions as to what is going on inside patients. The majority of the time spent in this unit will be the teacher’s assessment of the student’s acquired lab skills.

Grade(s):  

	
	9th

	
	10th

	x
	11th

	x
	12th


Time:  
21 Hours 
Author: 

Amanda Mims
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.
[image: image2.jpg]% FOCUS STANDARDS




GPS Focus Standards: 
HS-CLT-3: Students will apply knowledge and skills in performing hematology procedures to produce accurate results and diagnosis. 
a. Describe structure and function of blood and its components. 

b. Complete microhematocrit determination. 

c. Perform RBC, WBC, and platelet counts. 

d. Perform hemoglobin determination. 

e. Make blood smear and perform differential leukocyte count. 

f. Describe or perform erythrocyte sedimentation rate. 

g. Calculate blood indices. 

h. Perform a reticulocyte count. 

i. Explain procedure for bleeding time. 

j. Identify normal and abnormal red blood cell and white blood cell morphology. 

GPS Academic Standards:
ELA11W3. The student uses research and technology to support writing. 
ELA11RL5. The student understands and acquires new vocabulary and uses it correctly in reading and writing. 
MM3D3.    Students will understand the difference between experimental and observational studies by posing questions and collecting, analyzing, and interpreting data. 
SAP4.         Students will analyze the physical, chemical, and biological properties of process systems as these relate to transportation, absorption and excretion, including the cardiovascular, respiratory, digestive, excretory and immune systems.
[image: image3.png]% UNDERSTANDINGS & GOALS





Enduring Understandings: 
For students interested in a job in the diagnostic field this unit will be a great asset as they will learn the basics about what is done after blood is collected by a phlebotomist. Students will receive hands on experience that will contribute to their knowledge and abilities in diagnostic services to better prepare them for any future work in this field.  
Essential Questions: 
· How is the structure and function of blood important in the clinical laboratory?
· Why is blood analysis important?

· What special skills does a phlebotomist need?
· What is the significance in being able to make a blood smear?

· How can determining a person’s hemoglobin help a health care provider and patient?

· Why is it important to be able to perform manual blood cell counts?

· What is the importance of a reticulocyte count to doctors?

· Why is bleeding time significant?
Knowledge from this Unit:  
Students will:
· Explain the structure of blood and how it functions.

· Describe an erythrocyte sedimentation rate.

· Identify the procedure for bleeding time.
· Recognize normal and abnormal red blood cell and white blood cell morphology.

.
Skills from this Unit:  
Students will be able to:
· Complete a micro hematocrit determination.

· Generate RBC and WBC counts.

· Prepare a hemoglobin determination.

· Make a blood smear.

· Perform a differential leukocyte count.

· Develop an erythrocyte sedimentation rate.

· Calculate blood cell indices.

· Compile a reticulocyte count.
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Assessment Method Type: 
	
	Pre-test

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

	
	__ Quizzes/Tests

_X_ Unit test

	
	Group project

	X
	Individual project

	
	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

	
	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

	
	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

	X
	Post-test


Assessment Attachments and / or Directions: 
Hematology Unit Test
Hematology Unit Test Key
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•
LESSON 1:  The Structure and Function of Blood

1.
Identify the standards. Standards should be posted in the classroom.     
HS-CLT-3: Students will apply knowledge and skills in performing hematology procedures to produce accurate results and diagnosis. 
a. Describe structure and function of blood and its components. 

b. Complete microhematocrit determination. 

c. Perform RBC, WBC, and platelet counts. 

d. Perform hemoglobin determination. 

e. Make blood smear and perform differential leukocyte count. 

f. Describe or perform erythrocyte sedimentation rate. 

g. Calculate blood indices. 

h. Perform a reticulocyte count. 

i. Explain procedure for bleeding time. 

j. Identify normal and abnormal red blood cell and white blood cell morphology. 

k. Compare and contrast diseases which may be diagnosed with blood tests. 
2.
Review Essential Questions. Post Essential Questions in the classroom. 
· How is the structure and function of blood important in the clinical laboratory?
3.
Identify and review the unit vocabulary. Terms may be posted on word wall. See Clinical Pathology Vocabulary Teacher’s Notes for definitions. 

	Erythrocytes
	Leukocytes
	Thrombocytes

	Hematopoiesis
	Hemoglobin
	Neutrophils

	Eosinophil
	Basophils
	Monocytes

	Lymphocytes
	Normocytic
	Normochromic

	Hyper segmented nuclei
	Toxic granulation
	Toxic vacuolization

	Dohle bodies
	Plasma
	Atypical or Reactive lymphocytes

	Megakaryocytes
	Giant platelets
	Microcytic

	Macrocytic
	Anisocytosis
	Poikilocytosis

	Hypochromic
	Spherocytes
	Depranocytes (sickle cells)

	Stomatocytes
	Ovalocytes / Elliptocytes
	Target cells (Codocytes)

	Acanthocytes
	Schistocytes
	Nucleated RBCs

	Hemacytometer
	Wright stain
	Erythrocyte sedimentation rate

	Rouleaux
	Reticulocyte
	Supravital stain

	Bleeding Time
	RBC
	WBC

	PLT
	
	


4.
Interest approach – Mental set: Write on the board: “What is blood made of?”  Let students list what they think blood is made of.  You could also have a human blood slide on the board and ask students to tell you what they think each cell is and the purpose of each.

5. Show The Structure and Function of Blood PowerPoint. The presentation will include the structure of blood but also the 3 different parts of the composition of blood (RBC, WBC, and PLT). Make sure the students understand the difference in all 3. You will go into detail for each in future lessons. 

6. Let students create a flip chart on the structure and function of blood.  See The Structure and Function of Blood Flip Chart Handout for guidelines. 

7. The concept of the structure and function of blood is very crucial for students to understand before moving on to the next lesson. Make sure to answer any questions they have about this lesson as they make their flip charts. 
8. Discuss with students the importance of understanding what cellular elements make up blood and the significance of each. 
LESSON 2:  Normal Blood Cell Morphology 

1.
Review Essential Questions. Post Essential Questions in the classroom. 
•
Why is blood analysis important?
2. Show the Normal Blood Cell Morphology PowerPoint.  This presentation will focus on different types of blood cells in their normal state. It focuses largely on white blood cells. Be sure to fully explain WBC and answer any questions students may have before they begin work on their worksheet. 
3. Pass out the Types of White Blood Cells Worksheet to students and have them work on it individually.  For the correct answers, refer to the Types of White Blood Cells Answer Key.
4. Have students make a chart including properties of each normal blood cell that can be a helpful tool for them to study.

5. Use hospital made slides pre-stained to assess students understanding of proper cell identification of normal blood cells.
6. Discuss with the class the significance to being able to identify normal blood cells. 
LESSON 3:  Abnormal Blood Cell Morphology & Red Blood Cell Indices

1. Review Essential Questions. Post Essential Questions in the classroom. 
· What special skills does a phlebotomist need?

2. Show the Abnormal Blood Cell Morphology PowerPoint. This presentation includes a lot of vocabulary; it may be a good idea to review over the vocabulary terms with the class. See Clinical Pathology Vocabulary Teacher’s Notes for additional guidance on the terms. 
3. Have students make a chart including properties of each abnormal blood cell that can be a helpful tool for them to study. Make sure they include all of the different vocabulary terms from the slides and answer any questions they may have. 
4. Use hospital made slides pre-stained to assess students understanding of proper cell identification of abnormal blood cells.

5. Pass out the Red Blood Cell Indices Handout to students. This will be a good thing for them to have for studying. Go over the handout with them and allow them to ask questions. 
6. Discuss with students the significance of being able to identify abnormal blood cells. 
LESSON 4:  Preparing a Blood Smear 

1.
Review Essential Questions. Post Essential Questions in the classroom. 
· What is the significance in being able to make a blood smear? 
2. Show the Preparing a Blood Smear PowerPoint. This presentation is a great guide of how to prepare a blood smear. Before presenting it to the class the teacher may use this as a way to educate themselves on how to properly prepare a blood smear. 
3. If teacher has supplies and equipment necessary to perform a blood smear, students should follow the proper instructions considering the equipment they have available, consulting their local health care facility.  Simulated blood smearing kits are available from Wardsci.com or students can collect capillary blood from each other to make blood smears.  Wright stain will have to be purchased for student made slides.
4. Have students perform blood smear and use their knowledge of normal and abnormal blood morphology to perform a differential leukocyte count. 
LESSON 5:  Micro hematocrit Determination 

1.
Review Essential Questions. Post Essential Questions in the classroom. 
· How can a microhematocrit help a health care provider and patient?
2. Show the Microhematocrit Determination PowerPoint. This presentation will provide terms and definitions. If necessary review the Clinical Pathology Vocabulary Teacher’s Notes. Slide will also include guidelines on how to perform a Micro hematocrit Determination. 
3. If teacher has supplies and equipment necessary to perform a microhematocrit, students should follow the proper instructions considering the equipment they have available.

4. Students will learn how to perform a micro hematocrit and then perform a micro hematocrit if equipment allows. 
LESSON 6:  Hemoglobin Determination

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

· How can determining a person’s hemoglobin help a health care provider and patient?

· Why is it important to be able to perform manual blood cell counts?

· What is the importance of a reticulocyte count to doctors?

· Why is bleeding time significant?
2. Show the Hemoglobin Determination PowerPoint. This presentation goes into great detail concerning hemoglobin. Encourage students to take notes and ask questions. 
3. If teacher has supplies and equipment necessary to perform a hemoglobin determination, students should follow the proper instructions considering the equipment they have available.
4. Students will understand how a hemoglobin determination is done and perform one if equipment allows. 
•
LESSON 7:  RBC, WBC, & PLT Counts 

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

· Why is it important to be able to perform manual blood cell counts?

2. Show the RBC, WBC, & PLT Counts PowerPoint. This presentation provides guidelines on how to perform manual cell counts. If the teacher needs further education before teaching this lesson they may consider reviewing this slide in advance and make sure that they have a clear understanding of how to perform a manual cell count. 
3. If teacher has supplies and equipment necessary to perform a manual cell count, students should follow the proper instructions considering the equipment they have available. Wardsci.com does sell a RBC and WBC counting kit. They also sell hemacytometers.VWR.com sells disposable hem cytometers.  You can also buy controls for spinal and body fluids from VWR.com.
4. Teacher may go to the following sites for further instructions about the procedure: http://biology.clc.uc.edu/fankhauser/Labs/Anatomy_&_Physiology/A&P202/Blood/RBC_Blood_Counts.htm http://www.enotes.com/white-blood-cell-count-differential-reference/white-blood-cell-count-differential-172535
5. Students will understand the importance of manual blood cell counts and performing manual blood cell counts. 
LESSON 8:  Performing a Erythrocyte Sedimentation Rate

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

· Why is it important to be able to perform manual blood cell counts?

2. Show the Performing a Erythrocyte Sedimentation Rate PowerPoint. Slide 3 provides instructions on performing an ESR. Make sure to review this slide thoroughly.  
3. If teacher has supplies and equipment necessary to perform a manual cell count, students should follow the proper instructions considering the equipment they have available. ESR kits can be purchased from Pulmolab and control blood samples to perform the ESR can be bought from VWR.com.  
4. Students will understand how an ESR is performed. 
LESSON 9: Performing a Reticulocyte Count

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

· What is the importance of a reticulocyte count to doctors?

2.
Show the Performing a Reticulocyte Count PowerPoint. Slides 4-8 provide guidance for performing a Reticulocyte Count. Make sure to review these slide thoroughly. Answer any questions the students may have. 
3. If teacher has supplies and equipment necessary to perform a reticulocyte count, students should follow the proper instructions considering the equipment they have available. Reticulocyte stain kits and control blood can be purchased at VWR.com.
4. Students will understand the importance of a reticulocyte count and how it is performed. 
LESSON 10:  Bleeding Time

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

· Why is bleeding time significant?
2. Pass out the Bleeding Time Handout and use the following link to review the procedure of a bleeding time. 
http://www.mclno.org/webresources/pathman/BT_web/Bleeding_time.htm
3. If teacher has supplies and equipment necessary to perform a reticulocyte count, students should follow the proper instructions considering the equipment they have available. 
4. Discuss with students what they learned about the procedure for a bleeding time.
ATTACHMENTS FOR LESSON PLANS

Abnormal Blood Cell Morphology PowerPoint

Bleeding Time Handout

Clinical Pathology Vocabulary Teacher’s Notes

Hemoglobin Determination PowerPoint 

Microhematocrit Determination PowerPoint 

Normal Blood Cell Morphology PowerPoint

Performing a Erythrocyte Sedimentation Rate Picture Links

Performing a Erythrocyte Sedimentation Rate PowerPoint

Performing a Reticulocyte PowerPoint 

Preparing a Blood Smear PowerPoint
RBC, WBC, & PLT Counts PowerPoint

Red Blood Cell Indices Handout 

The Structure and Function of Blood Flip Chart Handout 

The Structure and Function of Blood PowerPoint

Types of White Blood Cells Worksheet

Types of White Blood Cells Answer Key

•
NOTES & REFLECTION: 

There are several hardships with materials in this unit.  Included are several websites where simulated blood kits, as well as human blood products can be purchased.  It is not advised that any teacher not trained in these procedures perform them without the proper education.  
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Culminating Unit Performance Task Title: 
Clinical Pathology Presentation
Culminating Unit Performance Task Description/Directions/Differentiated Instruction: 
Have students select from the lessons a topic that they found most interesting. (Properties of Normal/Abnormal blood cells, Bleeding time, Hemoglobin determination, blood smears, etc.)

Students can use the charts that they made throughout the lessons, other notes they have taken, or any additional research necessary to create a PowerPoint presentation about their chosen topic. 

Have students present their PowerPoint to the class. This can serve as a way for review before the unit test. 

Attachments for Culminating Performance Task: 
· Clinical Pathology Presentation Rubric
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Web Resources:
· http://www.pathology.vcu.edu/education/PathLab/pages/hematopath/pbs.html#Anchor-The-49575 

· http://labtestsonline.org/understanding/analytes/blood-smear/tab/test
· http://www.mc.vanderbilt.edu/diglib/consumerhealth/labs/49/150149.htm
· http://www.stanford.edu/~semurapj/health/medterms.html
· http://labtestsonline.org/understanding/analytes/esr/tab/test
· http://www.nlm.nih.gov/medlineplus/ency/article/003656.htm
· http://labtestsonline.org/understanding/analytes/reticulocyte/tab/test
· https://www.pulmolab.com/

· https://us.vwr.com/
· http://wardsci.com/category.asp_Q_c_E_1251

· http://www.mclno.org/webresources/pathman/BT_web/Bleeding_time.htm
Materials & Equipment: 
· Projection Equipment 
· Computer with Internet Access 

· Lab Supplies

21st Century Technology Used: 
	X
	Slide Show Software
	
	Graphing Software
	
	Audio File(s)

	
	Interactive Whiteboard
	
	Calculator
	X
	Graphic Organizer

	
	Student Response System
	
	Desktop Publishing 
	X
	Image File(s)

	
	Web Design Software
	
	Blog
	
	Video

	
	Animation Software
	
	Wiki
	
	Electronic Game or Puzzle Maker

	
	Email
	X
	Website
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