
 

 

HEMATOLOGY 

Revised  5/13/10 

 C - L - CR 

 3 - 3 - 4 
 

COURSE NUMBER: MLT 110 

 

PREREQUISITE(S): Successful completion of earlier program requirements 

 

CO-REQUISITE(S): None 

 

COURSE 

DESCRIPTIONS 

This course provides a study of the basic principles of 
hematology, including hemoglobins, hematocrit, white and 
red counts, and identification of blood cells. 

 

TEXTBOOK(S): Ciesla, Betty, Hematology in Practice,  F. A. Davis Company, 
2007. 
 

                               

REFERENCE(S): Polanski, Valerie D. Quick Review Cards for Laboratory 
Science Examinations. Philadelphia: F. A. Davis Company, 
2000. 
Diggs, Strum, Bell  The Morphology of Human Blood Cells, 
6

th
 ed. Abbott Diagnostics, 2003. 

 

OTHER REQUIRED 

MATERIALS, TOOLS, 

AND EQUIPMENT: 

A uniform is required.  Students must buy disposable lab 
coats, gloves, and face shields.  Lab coats and gloves must 
be worn during all lab procedures.  Face shields, which cover 
the entire face and neck, must be worn when there is danger 
of body fluid or chemical splash. 
 

 

METHOD OF 

INSTRUCTION: 

Course content will be taught by lecture, laboratory 
exercises, demonstrations, projects, and audiovisuals.  
Lecture material is enhanced with the aid of transparencies, 
powerpoint presentations and supplemental materials 
available to the students through Blackboard. 
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GRADING SYSTEM: 94 - 100 = A   
86 - 93 = B 
78 - 85 = C 
72 - 77 = D 
Below - 72 = F 

 

Final grades will not be rounded.  A grade of 78 is 

required to pass this course 
 
 

GRADE 

CALCULATION 

METHOD: 

Test averages =  40%  
Quizzes, homework, and affective skills =    5%   
Labs, unknowns, and practicals =  30%  
Final Exam =  25%  
                                                                      =   100%   

 

ATTENDANCE 

POLICY: 

 

The student is responsible for punctual and regular 
attendance in all classes, laboratories, clinical practical, 
internships, field trips, and other required class activities.  
The College does not grant excused absences; therefore, 
students are urged to reserve their absences for 
emergencies.  When illness or other emergencies occur, the 
student is responsible for notifying instructors and completing 
missed work if approved for late submission by instructors. 
 
A student who is absent more than 20% of the time (14.0 
hours) will initiate withdrawal from the class in accordance 
with policy described under withdrawal policy below. 
 

Program Specific Attendance Policy: 
After an absence, the student is responsible for contacting 

the instructor upon returning to school (not the next time 
the class meets) to schedule a time to make up tests, labs, 
or other assigned work missed due to absence. Failure to 
contact the instructor or to complete the test, lab, or other 
assigned work on the agreed upon day will result in a grade 
of “0”. The student is responsible for all lecture notes, 
assignments, etc. missed due to absence. (Any pop quizzes, 
assigned homework, or other unannounced work which is 
discussed in class cannot be made-up and the absent 
student will receive a “0” daily grade for the assignment.) Any 
other assignments not returned on the designed day must be 

turned in to the instructor on the day the student returns to 
campus. Due to the complexity of the test and lab 
preparation time, tests and/or labs cannot be completed 
before the schedule date and time.   
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The student will be counted absent for the number of 
minutes the class is left early. After the second offense of 
leaving class early, the student will be counted absent for the 
whole class (55 minutes). 
 
It is common courtesy to inform the instructor if an 
emergency arises and you must leave the class early.  
 
The student is tardy if not in class at the time the class is 
scheduled to begin.  The door will be locked when the class 
begins. After class begins, the student should not knock on 
the door but should wait until the first break to enter the 
classroom. The student will be counted absent for the 
missed time. Excessive tardiness may result in dismissal 
from the program due to violation of the attendance policy. 
 
Instructors maintain attendance records.  However, it is the 

student’s responsibility to withdraw from a course.  A 
student enrolling in and attending at least one course 
session remains enrolled until the student initiates a 
withdrawal. 
 

Withdrawal Policy:  During the first 75% of the course, a 
student may initiate withdrawal and receive a grade of W.  A 
student cannot initiate a withdrawal during the last 25% of 
the course.  Extenuating circumstances require 
documentation and approval by the appropriate department 
head and academic dean. 
 

Absences for Religious Holidays:  Students who are 
absent from class in order to observe religious holidays are 
responsible for the content of any activities missed and for 
the completion of assignments occurring during the period of 
absence.  Students who anticipate their observance of 
religious holidays will cause them to be absent from class 
and do not wish such absences to penalize their status in 
class should adhere to the following guidelines: 
 

1. Observance of religious holidays resulting in three or 
fewer consecutive absences:  Discuss the situation 
with the instructor and provide written notice at least 
one week prior to the absence(s).  Develop (in writing) 
and instructor-approved plan which outlines the make 
up of activities and assignments. 
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2. Observances of religious holidays resulting in four or 
more consecutive absences:  Discuss the situation 
with the instructor and provide the instructor with 
written notice within the first 10 days of the academic 
term.  Develop an instructor-approved plan with 
outlines the make up of activities and assignments. 

 

CLASSROOM 

CONDUCT:  

 

ACADEMIC DISHONESTY:  Students are expected to uphold the 
integrity of the College's standard of conduct, specifically in 
regards to academic honesty.  All forms of academic 
dishonesty including, but not limited to, cheating on 
assignments/tests, plagiarism, collusion, and falsification of 
information will call for disciplinary action.  Disciplinary action 
imposed may include one or more of the following: written 
reprimand, loss of credit for assignment/test, termination 
from course, and probation, suspension, or expulsion from 
the College.  For further explanation of this and other 
conduct codes, please refer to the Student Handbook. 
 

CELLULAR PHONES AND PAGERS/BEEPERS:  Cellular phones, 
pagers and beepers are not permitted to be turned on or 
used within the classroom.  Use of these devices during 
classroom time will be considered a violation of the student 
code as it relates to “disruptive behavior.”   

 

CLASS/LAB 

PROCEDURES: 

SAFETY GUIDELINES 
Students are required to wear personal protective equipment 
and closed toe shoes when working in the laboratory.  The 
lab coat, gloves, and face shield must be removed before 
leaving the lab area. Contaminated equipment must be 
properly disposed of and replaced.  Universal precautions 
must be practiced as mandated by the Occupational Safety 
and Health Administration (OSHA).  The safety rules learned 
in MLT 101 must be practiced at all times.  Any accidents 
should be reported to the instructor immediately. 

 

MISSED TESTS/QUIZZES: 
Any student absent on a test day will be responsible for 
making up the test and any other material covered on the 
day of absence.  The student must take the missed test by 
the end of the second day the student returns to school (not 
the next time the particular class meets) in the testing center 
(Room E-3) unless other arrangements are made.  The 
Testing Center's operating hours vary and are posted on the 

door of E-3. All makeup tests and quizzes will be in a 

discussion format.  
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MISSED LABORATORY EXERCISES: 
It is very difficult to reconstruct laboratory exercises.  
Therefore, every effort must be made to be present for each 
laboratory exercise.  If the student is absent for a laboratory 
exercise, the student will receive a zero (0) for that lab. The 
student is still responsible for any information covered in the 
laboratory during the absence.  If the skills are something the 
student needs to progress, it is the responsibility of the 
student to arrange with the instructor a suitable make-up 
time; however, the grade will not change. 
 

SPECIMEN COLLECTION: 
Students in the MLT Program are responsible for assuming 
the roles of health care provider and patient in MLT 
laboratory sessions.  In order to fulfill this responsibility, 
students must obtain, as well as provide, clinical specimens. 
 

READING REQUIREMENTS: 
Reading assignments are given in the class schedule.  
Objectives for each unit have been prepared to guide the 
reading of assignments.  It will be very important for students 
to come to class prepared to discuss the reading 
assignments, to ask questions, and to clarify difficult 
concepts.  In addition to required readings, books and 
journals are available which can be loaned to students. 
These materials have been selected to provide both basic 
and more advanced reading materials, depending on the 
individual needs of the student. 
 

LAB PRACTICALS: 
Lab practicals are given from time to time to assess the 
student’s ability to perform basic laboratory skills, and to 
accurately perform and interpret laboratory tests. 
 

USE OF CALCULATORS DURING TESTS/EXAMS: 
Only the uses of basic mathematical calculators are allowed 
during a test/exam and are provided by the instructor. This 
would also exclude the use of PDA (Personal Digital 
Assistants), Laptop Computers, Cell Phones or any other 
device that may double in use as a storage or recording 
device of any test materials. 
 

USE OF BLACKBOARD DURING TESTS/EXAMS; 
Some MLT quizzes, tests and exams are in Blackboard; 
most of these assessments will be administered in the Open 
Computer Lab (Rm 314) and proctored by the instructor. 



 

_________________________________________________________________________ 

SPARTANBURG COMMUNITY COLLEGE, SPARTANBURG, SOUTH CAROLINA 

6 

 

ACCOMMODATIONS: 

 

Students who need special accommodations in this class 
because of a documented disability should notify Student 
Disability Services.  You may contact Student Disability 
Services by calling, (864) 592-4811, toll-free 1-800-922-
3679; via email through the Spartanburg Community College 
web site at www.sccsc.edu/SDS/; or by visiting the office 
located in the Dan Lee Terhune Student Services Building, 
room 112 of the Spartanburg Community College campus.  
By contacting Student Disability Services early in the 
semester, students with disabilities give the College an 
opportunity to provide necessary support services and 
appropriate accommodations. 

 

 

http://www.sccsc.edu/SDS/
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COURSE 

COMPETENCIES & 

OBJECTIVES: 

Upon satisfactory completion of this course, the student will 
be able to: 
 

COMPETENCY I: Master all processes and procedures  
  studied involving hemoglobin and   
  hematocrit, erythrocyte, and Indices  
  determinations.  
 
Cognitive Objectives:   
          
1. Define the science of Hematology. 
2. List the composition of blood, giving the percentage of 

cellular elements and fluid. 
3. List the components of a complete blood count (CBC). 
4. List 2 methods to obtain peripheral blood specimens for 

hematology tests. 
5. Compare the three anticoagulants used in hematology 

and list the preferred anticoagulant for hematology and 
why it is preferred for most hematological studies. 

6. List the following information about capillary punctures: 
 A.  reagents and equipment 
 B.  procedure 
 C.  five sources of error 
 D.  most accurate tests performed by this method 
7. State the major function of erythrocytes and hemoglobin. 
8. Describe the basic structure of the hemoglobin molecule. 
9. State the percentage of the red cell which is occupied by 

hemoglobin.  
10. State the amount of oxygen which can be bound by one 

gram of hemoglobin. 
11. List three normal hemoglobins found in humans, and 

describe the basic structure of each. 
12. Explain why newborns have mostly hemoglobin F. 
13. List at least two abnormal hemoglobins. 
14. Describe two normal and two abnormal hemoglobin 

pigments; state the cause of the formation of each. 
15. State the normal (reference) ranges for hemoglobin, 

hematocrit, and erthrocyte counts in men, women, and 
newborns. 

16. Explain the effects of each of the following on 
hemoglobin, hematocrit, and erythrocyte  values: 

A. altitude E.  leukemia 
B. pregnancy F.  hemorrhage 
C. dehydration G.  anemia 
D. acute intake of IV fluids    H. polycythemia vera           
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17. Describe the procedure for measuring hemoglobin by the 
cyanmethemoglobin (hemiglobincyanide) method, 
including:  

  A.  specimen        D.  principle  
           B.  equipment                     E.  method of reporting  
    C.  reagents        F.  sources of error 
18. Define hematocrit and list at least two alternate names/ 

abbreviations for hematocrit. 
19. Calculate the expected hemoglobin or hematocrit value 

for a normal patient when only one of the values is 
known; explain how these two determinations can serve 
as rough quality control checks for each other. 

20. List two manual methods for hematocrit determinations.  
21. Demonstrate knowledge about the following topics 

concerning microhematocrit  determination: 
 A.  specimen       D.  principle 
 B.  equipment      E.  method of reporting 
 C.  reagents       F.  sources of error 
22. Define erythrocytosis, erythrocytopenia, and 

oligocythemia. 
23. Define erythropoiesis listing where this process takes and 

the hormone which influences it 
24. State the expected lifespan of an erythrocyte.  
25. Evaluate abnormal hemoglobin and hematocrit, and 

erythrocyte determinations to identify possible causes of 
the test results. 

26. Calculate the MCV, MCH, and MCHC using the correct 
formula and the proper unit of  measurement for each 
given a patient’s red count, hemoglobin, and hematocrit 
values.  

27. List the normal values for the MCV, MCH, and MCHC and 
the units for each of these in both the conventional and 
international systems. 

28. Assess red blood cell size and color  (red blood cell 
morphology) after calculating patient  indices values. 

29. Define RDW, explain its calculation, and its clinical 
significance. 

 
Psychomotor Objectives: 
          
1. Perform one successful capillary puncture according to 

steps listed on the checklist.  (The checklist will be graded 
by the instructor as this procedure is performed.) 

2. Perform one hemoglobin determination by the Hemocue 
method.  Results are to agree within + or - 0.5g/dl with the 
known.   
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3. Perform one microhematocrit determination in duplicate 
from a capillary puncture or tube of anticoagulated blood.  
Results should agree within 0.5%.   

          
Affective Objective: 
          
1. Demonstrate effective patient interaction in a role play 

situation with another student while performing a capillary 
puncture.   

 

COMPETENCY II:  Master all processes and procedures  
  studied involving leukocyte counts.  
 
Cognitive Objectives:   
          
1. Define the following: 
      A.  leukocyte  E.  phagocytosis        
      B.  WBC    F.  antibody 
      C.  leukocytosis   G.  hemacytometer 
      D.  leukopenia (leukocytopenia) 
2. Compare the relative number of WBC's to other cells in 

the blood. 
3. State in writing the clinical significance and interpretation 

of the leukocyte count. 
4. List normal values for the leukocyte count for both adults 

and newborns. 
5. Name at least five conditions in which the leukocyte count 

would be increased and five conditions in which the count 
would be decreased. 

6. Compare and contrast the basic function of lymphocytes 
and neutrophils. 

7. List the following information for white cell counts: 
       A.   principle 

B.   reagents 
       C.  equipment  
       D.  dilution range of a WBC pipette 

E.   dilution procedure 
F.   metric system conversions (cu mm to uL, mL, L) 
G.  charging procedure 
H.  dimensions and grading of hemacytometer 
I.    counting procedure 
J.   calculation procedure  

       K.  proper procedure for cleaning equipment  
L.   sources or error 

8. Calculate WBC counts using any given dilution or volume. 
9. List two types of hemacytometers, and describe each. 
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10. State the usual dilution for a manual WBC count for the 
standard and newer unopette method. 

11. Calculate a corrected WBC count when nucleated RBCs 
are seen on the smear. 

12. Evaluate leukocyte counts to identify abnormal counts 
and possible causes of abnormal test results. 

          
Psychomotor Objectives: 
 
1. Dilute at least one blood specimen and perform a white 

blood cell count to within + or - 500  cells/uL of the 
laboratory results.      

   

COMPETENCY III: Master all processes and procedures  
  studied involving platelet counts,   
  absolute eosinophil counts, and   
  automation in the hematology laboratory. 
Objectives:   
          
1. Describe the thrombocyte, listing characteristics, where it 

is made, and its lifespan. 
2. List the four basic functions of the platelet. 
3. State the normal range for platelets in the blood. 
4. List several conditions in which the platelet count would 

be expected to be increased  (thrombocythemia), and 
several conditions in which it would be expected to be 
decreased (thrombocytopenia). 

5. Differentiate direct and indirect platelet counting methods. 
6. Describe the Unopette dilution system. 
7. List the steps in diluting and counting platelets by the 

Unopette system. 
8. Compare two manual platelet counting methods other 

than the Unopette method. 
9. Calculate a platelet count (platelet estimate) from a blood 

smear. 
10. Evaluate platelet counts determining causes of abnormal 

test results and list sources of error in counting platelets. 
11. Describe the eosinophil with respect to type of cell and 

staining characteristics with Wright's stain. 
12. List four conditions which are associated with an increase 

in the eosinophil count and three conditions which are 
associated with a decrease in the eosinophil count. 

13. Describe the method of obtaining absolute eosinophil 
counts and list the absolute normal range of eosinophils. 

14. Review the tests commonly employed in the Complete 
Blood Count (CBC). 



 

_________________________________________________________________________ 

SPARTANBURG COMMUNITY COLLEGE, SPARTANBURG, SOUTH CAROLINA 

11 

15. Describe the basic volumetric impedance method of 
counting and sizing cells and list instruments employing 
this technique. 

16. Describe the Continuous Flow Laser (Optical) Method of 
counting, sizing and   differentiating cells and list 
instruments employing this technique. 

17. Describe the Clay Adams Centrifugal method of counting 
cells and the main use of this method. 

18. Define histogram and scatterplot. 
19. Interpret normal WBC histograms and scatterplots to 

distinguish the location of the different cell types on the 
tracings from various automated hematology analyzers.   

20. Assess and identify errors on automated cell counts and 
set up corrective actions for these errors.  

    
Psychomotor Objective: 
 
1. Perform one CBC on the automated hematology 

analyzer. 
2. Perform at least one Unopette platelet count and platelet 

estimate so that the two agree with each other and the 
known within + or - 40,000/ul.  

 

COMPETENCY IV: Master all processes and procedures  
  studied involving differential white blood  
  cell counts. 
         
Cognitive Objectives: 
          
1. List the three main uses of a peripheral blood smear (film) 

in the hematology lab. 
2. Briefly describe the coverslip method of blood film 

preparation. 
3. List the nine steps in preparing a blood film by the wedge 

method. 
4. Recognize the five characteristics of a good blood smear. 
5. List eight sources of error in preparing blood films. 
6. List for Wright's stain: 

A. main ingredients 
B. the pH of the buffer that is used for staining blood 

smears 
C. method for adjusting a buffer that is too acidic ("red 

stain") 
D. method for adjusting a buffer that is too basic ("blue 

stain") 
7. Name the type of stain of which Wright's stain is a 
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variation. 
8. Differentiate basophilic from eosinophilic to include the 

appearance of basophilic and eosinophilic structures 
when stained with Wright's stain. 

9. Name one Romanowsky-type stain other than Wright's 
stain, and give the name of at least one procedure for 
which it is recommended. 

10. Describe the area of the blood smear on which 
differentials should be performed. 

11. Describe the procedure for performing a WBC differential 
count. 

12. List sources of error in differential results when poorly 
made or too thin blood films are used to perform a 
differential. 

13. Differentiate the four series of leukocytes, and designate 
the series which is not normally found in the peripheral 
blood. 

14. Differentiate the three branches of the granulocytic series 
15. List and describe the six types of white blood cells 

normally found in the peripheral blood, including: 
  A.  approximate size  
 B.  nuclear characteristics 
 C.  cytoplasmic characteristics  
 D.  site of manufacture 
 E.  approximate lifespan in circulation 
 F.  relative number found in the peripheral blood 
 G.  absolute normal values  
 H.  function 
16. Calculate absolute values from relative values for any cell 

found in the peripheral blood. 
17. List causes for increase in the following: 
 A.  eosinophils         D.  lymphocytes   
 B.  neutrophils         E.  monocytes 
 C.  basophils 
18. Classify the six types of WBCs normally found in 

peripheral blood from written descriptions, 35mm slide 
projections, and blood smears. 

19. List and describe the cells in each of the following series 
from the earliest cell to the most mature cell: 

 A.  granulocytic          C.  monocytic 
 B.  lymphocytic           D.  plasmacytic 
20. Distinguish the maturation stages of the cells in objective 

#19 from written descriptions, 35mm slide projections, 
and blood smears. 

21. State the accepted policy for cell identification when there 
is difficulty in distinguishing between maturation stages 
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for a particular cell. 
22. Interpret differential white blood cell count results to 

identify various disease processes  which might be 
present. 

             
Psychomotor Objective: 
          
1. Prepare and stain ten acceptable blood smears. 
2. Perform a minimum of ten normal differentials in the lab.       
         
Affective Objective: 
          
1. Demonstrate effective oral communication skills by 

describing the appearance of a WBC while viewing under 
the microscope to fellow classmates who will draw the cell 
according to your description. 

 
 

COMPETENCY V:  Evaluate abnormal differentials of  
  granulocytes relating them to abnormal  
  conditions and blood findings.       
Objectives: 
           
1. Differentiate qualitative and quantitative disorders of 

granulocytes. 
A. Quantitative- means increases or decreases in the 

number of granulocytes 
B. Qualitative- means a change in structure or function 

of the granulocyte 
2. Describe cells having the following abnormalities or 

inclusions: 
A. shift to the left E.  Dohle bodies 
B. shift to the right F.  hypersegmentation 
C. Auer rods (bodies)  G.  vacuoles 
D. toxic granulation 

3. List the cause, clinical findings, and blood/lab finds for 
each of the following anomalies: 

A. Alder Reilly anomaly                
B. May Hegglin anomaly  
C. Pelger Huet anomaly  
D. Chediak Higashi anomaly   

4. Differentiate chronic myelocytic leukemia from a 
leukemoid reaction. 

5. For each of the special procedures below, state which cell 
line is positive, the substance stained, and the diagnostic 
value: 
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A. Sudan Black B    
B. Periodic Acid-Schiff (PAS)   
C. Peroxidase 
D. Acid Phosphatase 
E. Specific and Non-specific Esterase stains 
F. Leukocyte Alkaline Phosphate stain (LAP) 

6. List two outstanding characteristics of most leukemias.       
7. List six predisposing factors for leukemia. 
8. List the symptoms of leukemia. 
9. Compare and contrast the four classification systems for 

leukemias based on: 
1. cell lines affected 
2. duration of disease (lifespan), onset, age of 

patient, predominant cell in the peripheral  blood 
3. Total  WBC count and number of immature cells 

seen in the peripheral blood 
4. French-American-British (FAB) system 

10. Describe the criteria FAB uses to distinguish acute 
myelocytic leukemias from acute lymphacytic leukemia. 

11. List other lab findings seen in acute leukemia. 
12. State the following for acute myelocytic leukemias (M1 –

M7): 
A. various names and abbreviations 
B. clinical findings/ age of person attacked 
C. predominant cell and other blood and bone marrow 

findings 
D. cytochemistry (stains) results 
E. FAB classification 
F. cytogenetic abnormalities  
G. any special characteristics seen  

13. List the following information for Chronic Myelocytic 
Leukemia (CML): 

A. age of person attacked 
B. clinical findings 
C. laboratory findings other findings  

14. List the two main causes of death in most leukemic 
patients. 

15. Name three types of treatment for leukemia and star the 
one which has been most successful.         

16. Evaluate blood pictures seen on blood smears, 35mm 
slides, or drawings to identify abnormal cells, inclusions, 
conditions, and other results. 

17.  Interpret abnormal histograms and scatterplot. 
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Psychomotor Objective: 
          
1.  Perform a minimum of ten abnormal differentials in the  
      laboratory 
 
 
Affective Objective: 
 
1.  Demonstrate problem solving skills by analyzing case  
    studies and answering questions about the cases. 
 
 

COMPETENCY VI:  Evaluate abnormal differentials of  
  lymphocytes and plasmacytes relating  
  them to the most probable cause of the  
  condition and abnormal laboratory  
  findings.    
 
Cognitive Objectives: 
          
1. Define the terms "atypical lymphocyte" and "reactive 

lymphocyte." 
2. Describe the general appearance of the reactive 

lymphocyte. 
3. Name at least 3 conditions which might cause the 

production of reactive lymphocytes. 
4. Define the terms "Turk cell" and "Downy cell." 
5. Describe the appearance of a Sezary cell and briefly 

describe the Sezary syndrome. 
6. Name the etiologic agent of infectious mononucleosis. 
7. List laboratory findings in infectious mononucleosis. 
8. Compare and contrast infectious mononucleosis and 

infectious lymphocytosis with respect to etiologic agent, 
age of occurrence, lymphocyte morphology, and 
symptoms. 

9. Define malignant lymphoma. 
10. Describe the cell associated with Hodgkin's Disease. 
11. Describe Hodgkin's, Non-Hodgkin's, and Burkitt's 

lymphomas with respect to clinical and laboratory 
findings. 

12. Compare and contrast two classification systems for 
acute lymphocytic leukemias.                                                          

13. Compare the cytochemistry results seen in lymphocytic 
leukemias to myelocytic leukemias. 

14. State the following for acute lymphocytic leukemias (L1, 
L2, L3) and chronic lymphocytic leukemia: 
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         various names and abbreviations 
      general symptoms/specific symptoms if applicable 
      age of occurrence 

general lab findings/specific lab findings if 
applicable 

      prognosis 
      age & frequency of occurrence 
      clinical findings 
      blast morphology 
      cytochemical results 

       genetic abnormalities 
       immunologic classification and cell markers 
       unique characteristics 
15. Describe Chronic Lymphocytic Leukemia by discussing 

synonyms, age of occurrence, clinical findings, and lab 
findings. 

16. Describe Hairy Cell Leukemia and Multiple Myeloma by 
discussing synonyms, clinical findings, and lab findings. 

17. Describe and identify grape and flame cells. 
18. For Gaucher's and Neimann-Pick and Sea Blue 

Histiocytosis name the enzyme defect, the accumulated 
substance in each, describe or identify the characteristic 
cell seen in the bone  marrow or other tissue.             

19. Evaluate blood pictures on blood smears, 35mm slides, 
drawings to identify abnormal cells, conditions, and other 
test results which would be expected.  

20. Interpret abnormal histograms and scatterplots. 
          
         Affective Objective: 
          
1. Demonstrate effective problem solving skills by answering 

questions related to  case studies about  acute 
leukemias. 

 
 

COMPETENCY VII:  Evaluate normal and abnormal red  
 blood cell (RBC) maturation/morphology 
 relating it to abnormal conditions and 
 blood findings. 
          
Cognitive Objectives:   
          
1. Differentiate agglutination and rouleaux on blood smears, 

in writing, and on 35mm slide projections. 
2. Define the following terms related to RBC size, list 

abnormal conditions in which they are seen, and identify 
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them from written descriptions, 35mm slide projections, 
and blood  smears: 

A. anisocytosis 
B. microcytosis 
C. macrocytosis              

3. Define the following terms related to RBC color, list 
abnormal conditions in which they are seen, and identify 
them from written descriptions, 35mm slide projections, 
and blood smears:  

A. normochromia 
B. hypochromia  
C. hyperchromia   
D. polychromatophilia (polychromasis)  

4. Differentiate a "shift" reticulocyte from a "normal" 
reticulocyte from written descriptions, slides, or blood 
smears. 

5. Define poikilocytosis. 
6. Describe the appearance of, list conditions in which they 

are seen, and identify the following types of abnormally 
shaped RBCs from written descriptions, 35mm slides, 
and blood smears: 

 A.  acanthocyte             H.  keratocyte 
 B.  codocyte                I.   knizocyte 
 C.  discocyte               J.   leptocyte 
 D.  dacrocyte               K.  megalocyte 
 E.  drepanocyte             L.   schizocyte 
 F.  echinocyte              M.  spherocyte 
 G.  elliptocyte             N.  stomatocyte 
7. Describe the appearance, state the major component, 

and be able to identify the following RBC inclusions on 
Wright's stained blood smears, written descriptions, or 35 
mm slides: 

 A.  Basophilic stippling      
 B.  Heinz bodies              
 C.  Pappenheimer bodies (siderocytic granules) 
 D.  Reticulocyte reticulum 
 E.  Cabot rings 
 F.  Howell-Jolly bodies 
8. State which of the inclusions listed in objective #5 are 

stained with the following stains: 
A.  Wright's 
B. supravital  
C. Feulgen 
D. iron (Prussian Blue) 

9. Classify the maturation stages of erythrocytes, listing both 
sets of names for each stage. 
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10. Indicate the stage of erythrocyte maturation at which 
hemoglobinization begins. 

11. Indicate the stage of erythrocyte maturation at which 
hemoglobinization is usually complete. 

12. Indicate the stage of erythrocyte maturation at which the 
nucleus is usually extruded. 

13. Indicate the final stage of erythrocyte maturation in which 
the cells are capable of division. 

14. Name the hormone responsible for differentiation of stem 
cells into RBC precursors, and name the organ from 
which it is secreted.  

15. Calculate a corrected WBC count when five or more 
nucleated RBCs are seen on the blood smear and 
explain why this is necessary. 

16. Assess red blood cell morphologies on blood smears, 
35mm slides, or drawings to identify abnormal conditions 
in which they might be found and any other abnormal test 
results which would be expected.  

17. Describe and identify grape and flame cells. 
18. For Gaucher’s, Niemann-Pick, and Sea Blue 

Histiocytosis, name the enzyme defect, the accumulated 
substance in each, and describe or identify the 
characteristic cell seen in the bone marrow or other 
tissue. 

19. Evaluate blood pictures on blood smears, 35 mm slides, 
and drawings to identify abnormal cells, conditions, and 
other test results which would be expected. 
 
 

Affective Objective: 
1. Demonstrate effective problem-solving skills by answering 

questions related to a case study on an acute leukemia. 
                  
Psychomotor Objective: 
          
1. Judge red blood cell morphologies on 10 abnormal blood 

smears. 
 

 
  

 
 

 


