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COURSE DESCRIPTION: This course covers the basic principles and techniques used in the medical laboratory. Emphasis is placed on terminology, basic microscopy, safety, and computations. Upon completion, students should be able to perform various basic laboratory analyses and utilize basic theories of laboratory principles. CORE
CONTACT/CREDIT HOURS 

Theory Credit Hours  
  

3 hours
Lab Credit Hours



1 hour  

Total Credit Hours 



4 hours
NOTE: Theory credit hours are a 1:1 contact to credit ratio.  Colleges may schedule lab hours as 3:1 and/or 2:1 contact to credit ratio.  Clinical hours are 3:1 contact to credit ratio. (Ref Board Policy 705.01)

PREREQUISITE COURSES 
As determined by college.
CO-REQUISITE COURSES 
As determined by college.
INSTRUCTOR NOTE:  Modules E is optional for instruction.  If this module is not taught instructors should teach an appropriate class to ensure students gain the competencies.  
PROFESSIONAL COMPETENCIES

· Describe standards associated with clinical laboratory profession.

· Safely use laboratory equipment.

· Use various systems of measurement. 

· Use various measurement systems and temperature scales.

· Monitor laboratory practices to determine precision and accuracy of functions.

· Use quality control testing to ensure reliability of laboratory results. 

· Perform laboratory activities.

· Use mathematics to perform various calculations in a laboratory environment. (NOTE:  This competency is part of the optional Module E)
INSTRUCTIONAL GOALS

· Cognitive – Comprehend principles and concepts related to basic laboratory procedures and regulations.
· Psychomotor – Apply principles of safe laboratory practices and equipment use.
· Affective – Value the importance of adhering to policy and procedures related to laboratory practice.
General Professional Competencies:  These competencies are taught throughout the curriculum as applicable (Ref: NAACLS Program Standard 22B).  Students are expected to demonstrate these competencies as they progress through the program:

· Demonstrate attributes desirable of MLT such as initiative, organization, professional ethics, responsibility, and dependability.

· Demonstrate knowledge of foundational principles of medical lab technology.

· Interpret clinically significant test results.

· Process various sample types.

· Demonstrate procedures for testing methodologies in medical laboratory technology.

· Demonstrate policy compliance for Safety and OSHA regulations.

· Demonstrate communication sufficient to serve the needs of patients, coworkers, and the public.

· Comprehend information and practices necessary to orient new employees.

STUDENT OBJECTIVES

Condition Statement:  Unless otherwise indicated, evaluation of student’s attainment of objectives is based on knowledge gained from this course.  Specifications may be in the form of, but not limited to, cognitive skills diagnostic instruments, manufacturer’s specifications, technical orders, regulations, national and state codes, certification agencies, locally developed lab/clinical assignments, or any combination of specifications.

STUDENT LEARNING OUTCOMES
	MODULE A - FUNDAMENTALS OF THE CLINICAL LAB

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA
Indicators

	A1.0
Describe standards associated with medical laboratory profession.
	A1.1
This competency is measured cognitively.
	1

	A2.0
Safely use laboratory equipment.
	A2.1
Perform medical laboratory activities in a safe manner. 
A2.2
Use a microscope to view specimens.
	2

	SAMPLES OF BEHAVIOR:

· Terminology

· Safety procedures

· Specimen processing, handling

· QA/QC

· Testing and analysis procedures

· Result interpretation, documentation, and reporting 
· Professional behaviors

· Work ethic

· Interpersonal relations 

· Microscope use

	LEARNING OBJECTIVES 

	A1.1.1
Explain standards of conduct associated with clinical laboratory science.
A1.1.2
Discuss various regulatory agencies that govern the practice of medical laboratory science.

A1.1.3
Explain the various laboratory departments and personnel.

A1.1.4
Discuss legal and ethical issues that affect medical laboratory science. 

A1.1.5
Define terms associated with clinical laboratory science.
	2
1

1

1

1

	A2.1.1
Describe various types of safety equipment used in a medical laboratory.

A2.1.2
Explain the importance of regular inspection and maintenance of laboratory equipment.
A2.1.3
Differentiate between the various hazardous situations.

A2.1.4
Describe considerations related various hazardous situations to include handling techniques, safety concerns, personal protection, and disposal.

A2.1.5
Describe the regulations and standards that impact laboratory practice.

A2.1.6
Discuss the importance of safe work practices.
	1
1

2

2

1

2

	A2.2.1
Identify the key parts of a microscope.

A2.2.2
Explain how to properly operate a microscope.
	1

2

	MODULE A OUTLINE:

· Profession
· Standards of conduct

· Regulatory agencies

· Clinical Laboratory Improvement Amendment (CLIA)

· Laboratory departments

· Personnel assigned

· Legal and ethical issues
· Terms and definitions 

· Safety

· Type of safety equipment

· Inspection and maintenance

· Hazardous situations

· Regulations and Standards

· Safe work practices

· Microscope use


	MODULE B – SYSTEMS OF MEASUREMENT

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA
Indicators

	B1.0
Use various systems of measurement. 
	B1.1
Use lab equipment to transfer solutions to specified containers. 
	1

	B2.0
Use various measurement systems and temperature scales.
	B2.1
Use measurement systems to produce concentrations of dilutions and reagents.

B2.2
Use lab equipment to perform specified lab activities. 
	2
3

	SAMPLES OF BEHAVIOR:

· Terminology

· Safety procedures

· Specimen processing, handling

· QA/QC

· Testing and analysis procedures

· Result interpretation, documentation, and reporting

· Use equipment to transfer fluids
· Measuring fluids and laboratory reagents

· Comparing color changes

	LEARNING OBJECTIVES 

	B1.1.1
Identify various types of laboratory equipment used in measurement and laboratory practice.
B1.1.2
Identify various types of reagents.

B1.1.3
State the types of water used in different aspects of the lab.
	1
1

1

	B2.1.1
Convert units within the measurement systems.

B2.1.2
Convert between various temperature scales. 

B2.1.3
Discuss how to monitor temperature.

B2.1.4
Solve math problems associated with laboratory measurements.

B2.1.5
Differentiate between various types and uses of labware.
	2
2

3

2

3

	B2.2.1
Identify the key parts of specified laboratory equipment.

B2.2.2
Explain how to properly operate specified laboratory equipment.
	2

2

	MODULE B OUTLINE:

· Lab equipment

· Reagents and water

· Various measurement systems
· Metrics
· Temperature scales

· Math for the lab

· Labware


	MODULE C - QUALITY ASSESSMENT AND CONTROL

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA
Indicators

	C1.0
Monitor laboratory practices to determine precision and accuracy of functions.
	C1.1
Gather data to determine reliability of measurement.
C1.2
Analyze data to ensure accuracy and reliability of laboratory measurements.
	2
2

	C2.0
Use quality control testing to ensure reliability of laboratory results. 
	C2.1
Performing various quality control testing procedures.
	3

	SAMPLES OF BEHAVIOR:

· Terminology

· Safety procedures

· Specimen processing, handling

· QA/QC

· Testing and analysis procedures

· Result interpretation, documentation, and reporting

	LEARNING OBJECTIVES 

	C1.1.1
Describe various regulations and standards applicable to laboratory practices.
C1.1.2
Describe the components necessary to a lab quality assessment program.

C1.1.3
State the importance of following the procedural manual associated with laboratory activities.
C1.1.4
Explain procedures for collecting and safe handling of various types specimens.
	2
2

1
2

	C2.1.1
Identify materials used to ensure quality control.
C2.1.2
Explain how various types of quality control materials are used.
C2.1.3
Use basic statistical methods to ensure quality control.

C2.1.3
 Analyzing results from quality control testing.

C2.1.4
Explain the importance of accuracy and thoroughness when documenting quality control results.
	1
2

3

3

1

	MODULE C OUTLINE:

· Quality Assurance

· Regulations and standards

· Procedure testing

· Data analysis 

· Procedural manual

· Specimen handling

· Quality Control

· Materials

· Basic statistics
· Documentation requirements


	MODULE D SPECIMEN COLLECTION AND HANDLING 

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA
Indicators

	D1.0
Perform laboratory activities.
	D1.1
Safely collect and handle various laboratory specimens.
	3

	SAMPLES OF BEHAVIOR:

· Terminology

· Safety procedures

· Specimen processing, handling

· QA/QC

· Testing and analysis procedures

· Result interpretation, documentation, and reporting 

	LEARNING OBJECTIVES 

	D1.1.1
Explain the importance of following safety procedures and regulations while performing specimen collection. 

D1.1.2
Identify the basic components of blood.

D1.1.3
Describe various techniques to obtain blood specimens.

D1.1.4
Explain how to handle and process blood specimens.
	2
1

3

3

	MODULE D OUTLINE:

· Review of safety

· Lab personnel

· Patients

· Blood

· Composition

· Collection techniques
· Handling and processing
· Other body fluids

· Collection techniques

· Processing


	MODULE E LAB MATH ESSENTIALS (optional module)

	PROFESSIONAL COMPETENCIES
	PERFORMANCE OBJECTIVES
	KSA

	E1.0
Use mathematics to perform various calculations in a laboratory environment.
	E1.1
This competency is measured cognitively.
	3

	SAMPLES OF BEHAVIOR
· Use algebra

· Use various measurement systems

	LEARNING OBJECTIVES 

	E1.1.1
Solve various algebra problems.

E1.1.2
Apply significant figures to accurately state laboratory results.

E1.1.3
Use various measurement systems to perform specified laboratory calculations.
	3

3

3

	MODULE E OUTLINE:

· Algebra review

· Properties

· Formulas

· Solving equations

· Measurement systems and conversions

· Metrics

· Standard

· Temperature systems

· Concentrations and dilutions

· Percents

· Proportions

· Ratios

· Weights

· Liquids

· Dilution factors and titers


LEARNING OUTCOMES Table of specifications

The table below identifies the percentage of learning objectives for each module.  Instructors should develop sufficient numbers of test items at the appropriate level of evaluation.  
	
	Limited Knowledge and Proficiency
	Moderate Knowledge and Proficiency
	Advanced Knowledge and Proficiency
	Superior Knowledge and Proficiency

	KSA
	1
	2
	3
	4

	Module A
	62%
	38%
	-
	-

	Module B
	30%
	50%
	20%
	-

	Module C
	33%
	45%
	22
	-

	Module D
	25
	25
	50%
	-

	Module E
	-
	-
	100%
	-


	Learner’s Knowledge, Skills and Abilities

	Indicator
	Key Terms
	Description

	1

Recall & Reproduction
	Limited Knowledge and Proficiency
	· Identifies basic facts and terms about the subject or competency.

· Performs simple tasks associated with the competency.  Needs to be told or shown how to do most tasks.  

· Requires close supervision.

	2

Skills & Concepts
	Moderate Knowledge and Proficiency
	· Identifies relationship of basic facts and states general principles and can determine step-by-step procedures for doing the competency.

· Performs most parts of the competency.  Needs help only on hardest parts.  

· Requires limited supervision.

	3

Strategic Thinking
	Advanced Knowledge and Proficiency
	· Analyzes facts and principles and draws conclusions about the subject to include why and when the competency must be done and why each step is needed.  Can predict outcomes.

· Performs all parts of the competency.  Needs only a spot check of completed work.  

· Requires little or no direct supervision.

	4

Extended Thinking
	Superior Knowledge and Proficiency
	· Can evaluate conditions and make appropriate decisions as related to resolving problems. 

· Performs competency quickly and accurately with no direct supervision and is able to instruct and supervise others.  

	A

Attitudes and Motivation
	Affective Objective
	· Describes learning objectives that emphasize a feeling tone, an emotion, or a degree of acceptance or rejection.  

· Objectives vary from simple attention to selected phenomena to complex but internally consistent qualities of character and conscience. 

· Expressed as interests, attitudes, appreciations, values, and emotional sets or biases.
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