MT 640


Medical Technology Division
 “We live in a society exquisitely dependent on science and technology, in which hardly anyone knows anything about science and technology.” -- Carl Sagan

Course # &Title:
Medical Technology (MT) 640 D U/G(4)



Advanced Laboratory Techniques
Website:

http://amp.osu.edu/mt/automation/website/default.htm
Description:

This course includes the study of the theory and principles of 



automation and instrumentation used in laboratories.  An emphasis 



will be placed on quality control, quality assurance, 





instrumentation principles, basic statistics, and the regulatory, and 



economic issues encountered in laboratories including, 




clinical labs, health labs, government labs, private labs and other 



laboratories.  



This is an online course intended to be completed at a distance.
Instructor:      
Janelle M. Chiasera, MS, MT(ASCP)


535 Atwell Hall Suite 535D


Columbus, Ohio 43210


614-292-7303 ext. 1#


Fax: 614-292-0210


mailto:jchiasera@amp.osu.edu
Office Hours:

Electronic office hours (Wednesdays 1-2pm via chat)




I can also be reached via email.  Please allow 48 hours for me to 



respond to an email request.     

Learning Resources:    

· Ward-Cook KM, Lehman CA, Leiken AM, Schoeff LE, Williams RH. Clinical Clinical Diagnostic Technology:The Total Testing Process, vol 2. AACC Press, Washington, DC, 2003 

(Required)
· Ward-Cook KM, Lehman CA, Leiken AM, Schoeff LE, Williams RH. Clinical Clinical Diagnostic Technology:The Total Testing Process, vol 1. AACC Press, Washington, DC, 2003 


(Optional)
· Ward-Cook KM, Lehman CA, Leiken AM, Schoeff LE, Williams RH. Clinical Clinical Diagnostic Technology:The Total Testing Process, vol 3. AACC Press, Washington, DC, 2003 


(Optional)

· Class Website (TBA): A class website has been developed to aid in the organization of the course.  It is strongly suggested that students visit the website at the least once a day so as to keep abreast of course changes, additions, updates, grade, and other information as necessary.

Computers are available for your use in room 436 Atwell Hall in 
addition to several student computer center locations across 
campus.  Student Computer Center Locations and Hours can be 
found at the link below. 



http://sccweb.it.ohio-state.edu/web_development/public/map.html
Prerequisites:

Admission to the Medical Technology Program or permission of 



instructor.  Completion of Chemistry 121 and Bio 113.  





Rationale:
There has been a tremendous growth in the field of laboratory automation, especially in the last 20 years.  Laboratory automation and the growing emergence of robotics have transformed the typical workday for many individual scientists.  Scientists and technologists that used to spend time performing tasks of tedious repetition now have the time to think creatively about implications of their experiments and to design effective follow-up projects to develop alternative approaches to their work.  In this environment, laboratories of all kinds are influenced not only by the advances in technology and medicine, but they are also influenced by the regulatory (i.e. federal regulatory agencies and legislation), social (i.e. quality assurance issues) and economic (i.e. cost containment, budget) issues that surround such technological advances.  Scientists and those working in the science arena need to be familiar with all the influential factors under which they work so as to be able to make sound decisions and to be able to communicate those decisions and their rationale.
            
          

I welcome you to this course, and wish you well with your studies.
Course Goals:
This course will provide you with the opportunity to become familiar with laboratory automation practices and principles (such as spectrophotometry, chromatography, electrophoresis, and electrochemistry to name a few) and their related political, social and economic issues.  Emphasis will be placed on laboratory instrumentation principles and the quality assessment of related instrumentation. 
Objectives:  


1)
Given laboratory data and instrumentation information, the student 


will identify problems that may lead to faulty laboratory values 



with major instrumentation principles including 





spectrophotometry, chromatography, electrophoresis, 




electrochemistry, immunoassays, densitometry and others as 



covered in the course modules and the course text. 


2) 
Given appropriate laboratory data, the student will evaluate the 



reliability of laboratory instrumentation according to federal 



regulations 


3) 
Without reference, the student will describe the basic clinical 



laboratory instrumentation principle central to all of the following: 



spectrophotometry, chromatography, electrochemistry, 




electrophoresis, nephelometry, fluorometry, chemiluminescence, 



atomic absorption, and fluorescent polarization.




4) 
Without reference, the student will differentiate between the major 



categories of analytical variation (pre-analytical, analytical, and 



post-analytical). 



5)
Given a category of instrumentation variation (either pre-




analytical, analytical, or post-analytical), the student will propose 



and defend a plan to correct that level of variation. 


6) 
Given Levy-Jennings control charts, the student will correctly 



interpret the status of control values on the given chart according 



to Westgard multi-rule guidelines.






7) 
Without reference, the student will list quality monitors that can 



be used for laboratory improvement. 


8) 
Given appropriate laboratory and instrument data, the student will 



select and calculate the statistics needed to assess the performance 



of an instrument.  Students will include the assessment of at least 



the following:

· daily QC

· instrument precision
· accuracy

· bias 

· recovery 


9) 
Given the use of the internet and other related laboratory 




information, the student will create an instrument specific portfolio 


in accordance with attached rubric A.




10)
Given instrumentation errors, the student will be able to 




trouble-shoot the problem and take corrective action to resolve the 



error. 


11)
Without reference, the student will be able to demonstrate the 



ability to articulate and organize their thoughts on instrumentation 



in the written format in accordance with attached rubric B.

Performance Evaluation: 

Lecture:                      Activity                          Percent of grade
                                    
Quizzes (16)                            Self evaluation





Reflection papers (4)

10% 

                                   
 
Midterms (2)                           30%                                

                                    
Final exam (1)                         30%





Portfolio (1)


30%

                                    
Total points                           100%
 
Grade:
                                    A         93-100

                                    A-        90-92

                                    B+       87-89

                                    B          83-86

                                    B-        80-82

                                    C+       77-79

                                    C         73-76

                                    C-        70-72



D+
67-69




D
63-66





D-
60-62




E
Below 60 

***A final examination grade of C- or better is required to pass the course*** 

Academic Misconduct: 
Academic Misconduct of any kind will not be tolerated.  




Any suspected violation of the codes of conduct will be 




reported as described in the OSU Faculty Rules (rule # 




3335-5-54).

Special needs:
If you have any special needs, please contact me so that we can determine if accommodations can be made to facilitate your learning.  The OSU Office of Disability Services can verify the need for accommodations and provide any needed guidance and assistance in devising appropriate accommodations.  Students are reminded that this assistance must be requested.  We are happy to work with you, but we cannot anticipate or respond to needs if they are not brought to our attention.  Please visit their website for more information at the following address:  



http://www.ods.ohio-state.edu/textonly/index.htm
Portfolio Project: All students are required to prepare an instrument specific portfolio.  The purpose of the portfolio is to allow students the opportunity to research an instrument of their own choice in greater detail.  This portfolio is designed as an opportunity for you to be creative with information gathering and information presentation.  Manufacturer information, information collected from your lab, interviews of med techs as well as customer service reps are all encouraged as means to gather information about a specific instrument.  The more creative you are in your approach to the portfolio the better.  
It is strongly recommended that you select an instrument that has one or two major associated methodologies, i.e. Coulter counter (Heme), Osmometer (Chem), BacTec (Micro), Mass spectrophotometer (Toxicology).  
Although there is no single correct way to develop the portfolio, all of them should include at the very minimum the following information:


Company overview




Instrument overview


Principle the instrument employs


Uses for the instrument (test/s it is capable of performing)

A written procedure for using the instrument


Maintenance required by the instrument

Cost (instrument cost and cost per test)


Impact (improved turn around times, faster, bigger menu, walk away)


Service agreements (What’s included when you buy it)

Advantages/Disadvantages 

Would you add anything to this instrument?


Conclusion summarizing overall impression of instrumentation


Cover page including portfolio title and author information as follows:



Name, email, address, phone

Again, the above should serve as a minimum point.  You are encouraged to include other information as you feel necessary.  Rubric A will be used to evaluate the final portfolio.
The final draft of the portfolio will meet the following criteria:
· Typed and submitted in either electronic format (Word 98+) or a hard copy on the due date specified in the class schedule.  Late portfolios will be penalized 2% per day past the specified due date.
· All portfolios will be double spaced, 12 point font, Times New Roman.
· All portfolios will have 1” margins all around and will be submitted on 8½X 11” paper or in electronic format.
· All portfolios will be written according to APA guidelines.  All reference materials used for the paper should be referenced and references cited according to APA guidelines.
Reflection paper:
All students will be prompted by the instructor to reflect on their experience with clinical laboratory instrumentation 4 times throughout the course.  All reflection papers will be typed in Word and submitted as an email attachment.  Reflection papers will be at a minimum of 3 typed double-spaced pages (12 point font, Times New Roman (or equivalent)) and will not exceed 5 typed double-spaced pages (12 point font,Times New Roman (or equivalent)).
Reflection papers are personal in nature, but are still rigorous with regard to evaluating the ability of the student to develop and organize their thoughts on paper.
These reflection papers are required for the following reasons:

· To allow the student the opportunity to put thoughts on paper 

· To allow the student the opportunity to demonstrate their mastery of the reading material and modules, and also their ability to reflect on how theory applies to practice

· To allow the student the opportunity to articulate ideas and arguments while reading and experiencing instrumentation in the clinical setting

· To allow the student the opportunity to explore ideas not necessarily covered in the course modules or assigned readings.

· To allow the student the opportunity to apply what students are learning in theory to their own personal clinical experience

· To allow the student the opportunity to speculate about the future with regard to instrumentation

· To allow the student the opportunity to experience the connections and disconnects between theory and practice and the ability to put those thoughts on paper.
· To allow the student the opportunity to explore the underlying value of the class reading and class modules.

Reflection papers will be graded according to rubric B.

Midterms and Examinations:  All midterm and examinations will be taken online.  The education coordinators for the clinical affiliates will act as proctors for the examination process.  All midterms and examinations will be timed tests with a maximum time of 2 hours allowed for the midterm and 3 hours allowed for the final examination.  The midterm and the final examination will be a closed book format.
	


Graduate Student Requirement:

All graduate students will be required to prepare and deliver an oral presentation on their selected instrument to an audience of professionals.  The audience must be previously approved by the instructor of the course.  Presentations should be no longer than 20 minutes in length and should include time at the end of the presentation for questions.  Presentation materials will be turned in 1 week prior to the scheduled presentation to the instructor.  Student will be graded on the presentation materials and the audience evaluation forms.  See attached evaluation form. 
Topics to be covered:
 
	Spectroscopy

	Advanced Spectroscopy

	Nephelometry

Turbidity

Reflectance

Atomic Absorption

	Fluorometry

Fluorescent Polarization

Chemiluminescence

Immunoassays

	Impedance Flow

	Chromatography

Resolution, affinity, cation-exchange, reverse and normal phase

	Chromatography

Isolation of peaks, GLC, HPLC, Mass Spec

	RIA

Competitive Binding

	Electrophoresis

Densitometry

	DNA

	Microbiology Automation

	Electrochemistry

Blood gas management

	Statistics

	Method Evaluation

	Sensitivity/Specificity

Interference

Reference

Calibration

	QA, competency, proficiency, CAP/CLIA, pre/post analytical variables 

	Predictive Value Theory

Automation/Instrument selection


	

	

	


        
  Portfolio Rubric (Rubric A)
	Content

	Company profile stated in great detail

5
	Company profile discussed, but greater detail needed

4   3   2
	Company profile missing or is incomplete and/or incoherent

1   0

	Instrument description explained in detail

5 
	Instrument description discussed, but certain aspects of the instrument were missing

4   3   2   
	Instrument description missing or is incomplete and incoherent

1   0

	Methodology of instrument discussed in detail

5
	Methodology of instrument eluded to, but more information needed

4   3   2
	Methodology of instrument missing or is incomplete or incoherent

1   0

	Title and cover page information provided

5
	Title and cover page information incomplete

4   3   2 
	Title and cover page information completely missing

1   0

	All information on instrument is factually correct

5
	Most information on instrument is factually correct

4   3   2
	Many factual errors/inconsistencies

1   0

	Excellent use of creativity in the production of the portfolio

5
	Adequate use of creativity in the production of the portfolio

4   3   2
	Inadequate use of creativity in the production of the portfolio

1   0

	Impressive depth of insight/analysis

5
	Adequate depth of insight/analysis

4   3   2
	Unexceptional insight/analysis

1   0

	Clear organization

5
	Adequate organization

4   3   2
	Confusing organization

1   0

	Smooth transitions

5
	Adequate transitions

4   3   2
	Awkward transitions

1   0

	Effective conclusion/integration

5
	Adequate conclusion/integration

4   3   2
	Weak conclusion/integration

1   0

	Format and Style

	Excellent APA style

5
	Adequate APA style

4   3   2
	Poor APA style

1   0

	Correct grammar/ no spelling mistakes

5
	Few grammar mistakes/ few spelling mistakes

4   3   2
	Incorrect grammar/Many spelling mistakes

1   0

	Clean legible paper

5
	Adequate paper

4   3   2
	Sloppy paper

1   0

	Excellent variety of sources

5
	Adequate variety of sources

4   3   2
	Inadequate variety of sources

1   0

	Reference page is complete

5
	Reference page is not complete

4   3   2
	Reference page is missing

1   0

	All references included

5
	Most reference included

4   3   2
	No references included

1   0

	Tables and figures developed according to APA style

5
	Most tables and figures developed according to APA style

4   3   2
	Table and figures not developed according to APA style

1   0

	Overall impression of paper
	1-5
	


Total= 90 points

Academic misconduct of any kind will not be tolerated.  Please consult the student handbook for more information.  
            
Reflection Paper Rubric (Rubric B)
	Clearly ties personal experience, attitude and behavior into the paper

5
	Some personal experience, attitude and behavior incorporated into paper

4   3   2
	Failed to tie personal experience, attitude and behavior into the paper 

1   0

	Clearly demonstrates understanding and application of concepts in the reading and modules
5 
	Some demonstration of understanding and application of concepts in the reading and modules

4   3   2   
	Very little demonstration of understanding and application of concepts in the reading and modules
1   0

	In-depth discussion and elaboration
5
	Moderately deep discussion and elaboration
4   3   2
	Very little deep discussion and elaboration
1   0

	Ties together information from text and modules to their own personal experience
5
	Some ties made between assignments and own personal experience
4   3   2 
	Very few ties made between assignments and own personal experience
1   0

	Articulates ideas and arguments clearly throughout paper

5
	Some articulation of ideas and arguments throughout paper

4  3  2
	Very few ideas and arguments presented in paper

1  0

	All information in paper is factually correct

5
	Most information on paper is factually correct

4   3   2
	Many factual errors/inconsistencies

1   0

	Excellent use of creativity in the production of the paper
5
	Adequate use of creativity in the production of the paper
4   3   2
	Inadequate use of creativity in the production of the paper
1   0

	Clear organization

5
	Adequate organization

4   3   2
	Confusing organization

1   0

	Smooth transitions

5
	Adequate transitions

4   3   2
	Awkward transitions

1   0

	Effective conclusion/integration

5
	Adequate conclusion/integration

4   3   2
	Weak conclusion/integration

1   0


Total= 45 points

Janelle Chiasera
Course: Medical Technology MT 640
Email: jchiasera@amp.osu.edu

	Presentation Evaluation




Top of Form

(SA=Strongly Agree;A=Agree;N=Neutral;D=Disagree;SD=Strongly Disagree)
	1: Presentations were well organized.
	SA    A    N    D    SD


	2: Instructor spoke clearly and audibly.
	SA    A    N    D    SD


	3: Instructor presented material at an appropriate pace.
	SA    A    N    D    SD


	4: Instructor presented material at an appropriate level.
	SA    A    N    D    SD


	5: Instructor showed enthusiasm for teaching the course.
	SA    A    N    D    SD


	6: Instructor's explanations were clear.
	SA    A    N    D    SD


	7: Content was presented in an interesting manner.
	SA    A    N    D    SD


	8: Instructor used good examples and illustrations.
	SA    A    N    D    SD


	9: Instructor helped clarify difficult material.
	SA    A    N    D    SD


	10: Instructor distinguished clearly among fact, theory, and opinion.
	SA    A    N    D    SD


	11: Models, samples, or demonstrations were helpful for learning.
	SA    A    N    D    SD


	12: Please comment on the instructor's presentation skills (clarity of speech, volume of speech, rate of speech, mannerisms, and the like).

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________


	13: Please comment on the extent to which the instructor communicated in a way that enabled understanding.

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________


	14: Please comment on qualities that you liked or would suggest for improvement regarding the instructor's presentations.

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________


Bottom of Form

	
	

	Schedule
	




	Date
	Topic
	Module

	March 28, 2005
	Introduction to Online Learning
	1

	March 30, 2005
	QA/QC Basics
	2

	April, 4, 2005
	Advanced QC
	3

	April 6, 2005
	Spectrophotometry Basics
	4

	April 11, 2005
	Advanced Spectrophometry
	5

	April 13, 2005
	EXAM I
	

	April 18, 2005
	Chromatography Basics
	6

	April 20, 2005
	Chromatography Methods
	7

	April 25, 2005
	Mass Spectroscopy
	8

	April 27, 2005
	Immunoassays
	9
Complete mid course evaluation online

	May 2, 2005
	EXAM II
	 

	May 4, 2005
	Electrophoresis
	10

	May 9, 2005
	Electrochemistry
	11

	May 11, 2005
	Impedance Flow
	12

	May 16, 2005
	Microbiology Automation
	13

	May 18, 2005
	Predictive Value
	14

	May 23, 2005
	Method Evaluation Basics
	15

	May 25, 2005
	Advanced Method Evaluation
	16

	June 1, 2005
	Portfolio due
	

	June 6-9
	Final Exam - Comprehensive
	End of Course Evaluation
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