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SUBJECT:	New NOF Apprenticeable Occupation:  Medical & Clinical Lab Technician 

1. Purpose. To inform the staff of OA, State Apprenticeship Agencies (SAA), Registered Apprenticeship program sponsors, and other Registered Apprenticeship partners of the following new National Occupational Framework (NOF) to an apprenticeable occupation:  Medical & Clinical Lab Technician.

2. Action Requested. OA staff should familiarize themselves with this bulletin and the attached Work Process Schedule and Related Instruction Outline, as a source for developing apprenticeship standards and/or providing technical assistance.

Medical & Clinical Lab Technician will be added to the List of Occupations Recognized as Apprenticeable by OA located on www.apprenticeship.gov.  A suggested Work Process Schedule and Related Instruction Outline are attached.

3. Summary and Background. 
a. [bookmark: _Hlk180650943]Summary – Medical & Clinical Lab Technician was submitted by Mr. Zachary Boren, Senior Policy Program Manager on behalf of Urban Institute, were processed by Joseph Jenkins and approved by the OA Administrator on December 12, 2024. 
 
The National Office has approved a new National Occupational Framework (NOF), developed in partnership with the Urban Institute. This NOF has met industry standards and approval; it covers job titles and occupational pathways, related functions and performance criteria, as well as academic, workplace and personal competencies for job success.  While use of NOFs in developing standards utilizing the national training approach is voluntary, no additional vetting of a Work Process Schedule (WPS) utilizing the NOF should be required where a program aligns to the occupational framework described in a NOF, beyond the basic requirements set forth in 29 CFR Part 29.  While on-the-job learning (OJL) is ordinarily outlined in the WPS, sponsors who utilize a NOF must develop the Related Instruction Outline, which should be included in the standards.  

However, OA encourages the use of all core competencies to be included in the approved WPS.  


b. Background – 

New/Revised Occupation Background - Under 29 CFR section 29.4, an occupation for a RAP must meet the following criteria to be determined apprenticeable:

a) Involve skills that are customarily learned in a practical way through a structured, systematic program of on-the job supervised learning:
b) Be clearly identified and commonly recognized throughout an industry;
c) Involve the progressive attainment of manual, mechanical, or technical skills and knowledge which, in accordance with the industry standard for the occupation, would require the completion of at least 2,000 hours of on-the-job learning to attain; and
d) Require related instruction to supplement the on-the job learning. 

4. New NOF Apprenticeable Occupation. The occupation Medical & Clinical Lab Technician was submitted for an apprenticeability determination.

Medical & Clinical Lab Technician
O*NET-SOC CODE:  29-2012.00
RAPIDS Code:  0323
Type of Training:  Time-based, Hybrid, Competency-based
Term Length: Time-based 3,000, Hybrid 3,000 – 4,000, Competency-based 1.5 Year
 
Medical & Clinical Lab Technician perform the following duties: 

· Receives, records, and stores clinical laboratory samples and specimens
· Posts and distributes laboratory results and provides appropriate information to permit billing and coding for laboratory analyses
· Prepares solutions and reagents and maintains standard laboratory equipment used in medical laboratory analyses
· Performs hematology tests to evaluate the concentration, morphology, and function of cellular components and coagulation tests to evaluate blood clotting
· Performs clinical chemistry tests.
· Performs immunoassays and serology studies
· Performs microbiological analyses to identify the type of bacterial present in a patient sample and to assess its resistance to antibiotics
· Performs urinalysis
· Demonstrates proficiency in performing analyses relevant to blood bank operations
· Complies with all environmental and personal health safety requirements
· Reports results and findings of laboratory tests and procedures
· Upholds ethical professional standards and pursues continuous professional development




5. Inquiries. If you have any questions, please contact Douglass McPherson, Division of Standards and Quality at (202) 693-3783.

6. Attachments. 



EMPLOYMENT AND TRAINING ADMINISTRATION
U.S. DEPARTMENT OF LABOR
WASHINGTON, D.C. 20210
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Work Process Schedule



Instructions for Use:

Competency-based programs: In the “performance level achieved” column of the work process schedule (see examples starting on the next page), assess apprentices’ performances on each competency with the scale below. No monitoring of hours is required for this approach. See “Guidelines for Competency-Based, Hybrid and Time-Based Apprenticeship Training Approaches,” US Department of Labor, Employment and Training Administration, Office of Apprenticeship, October 20, 2015, https://www.apprenticeship.gov/sites/default/files/bulletins/Cir2016-01.pdf.

4—Competent/proficient (able to perform all elements of the task successfully and independently)

3—Satisfactory performance (able to perform elements of the task with minimal assistance)

2—Completed the task with significant assistance

1—Unsuccessfully attempted the task

0—No exposure (note the reason—absence, skill isn’t covered, etc.)

Time-based programs: In the “hours” row, specify the number of hours apprentices will fulfill for each job function. No assessment of competencies is required for this approach.

Hybrid programs: In the “performance level achieved” column, assess apprentices’ performances on each competency using the 0–4 scale above. In the “hours” row, identify a range of hours apprentices should spend working on each major job function. 



















		Job Function 1: Receives, records, and stores clinical laboratory samples and specimens



		Hours (time-based and hybrid programs only): 



		Competencies

		Core or optional

		Performance level achieved (0–4) (competency-based and hybrid programs only)





		A. Accepts clinical samples and ensures each is appropriately labeled, received in proper condition, and stored correctly (based on appropriate storage temperature, biosafety requirements, testing priority, and analyses to be performed)

		Core

		



		B. Maintains sample chain-of-custody and appropriate records

		Core

		



		C. Determines which analyses the medical care provider has ordered and ensures that enough samples are collected and delivered to the laboratory. 

		Core

		



		D. Logs in sample receipts as well as medical orders and enters into a workflow system 

		Core

		



		E. Monitors sample storage equipment or facilities to ensure that they maintain the proper temperature, humidity, and security (including biosecurity, where applicable) requirements 

		Core

		



		F. Labels all testing vials and containers and properly records all laboratory results using the laboratory’s electronic reporting system 

		Core

		







		Job Function 2: Posts and distributes laboratory results and provides appropriate information to permit billing and coding for laboratory analyses



		Hours (time-based and hybrid programs only): 



		Competencies

		Core or optional

		Performance level achieved (0–4) (competency-based and hybrid programs only)





		A. Verifies patient or sample identity and enters laboratory results as they are obtained and approved by the laboratory supervisor

		Core

		



		B. Flags abnormal laboratory results according to laboratory protocol

		Core

		



		C. Follows laboratory protocol for flagging abnormal results and notifying the appropriate care providers if life-threatening results are obtained

		Core

		



		D. Notifies the appropriate supervisors and take corrective actions if an error is identified

		Core

		



		E. Uses known reference standards properly, controls samples, and duplicates samples to ensure the accuracy and reliability of results

		Core

		



		F. Submits appropriate information to the billing office to promote quick payment or reimbursement for laboratory services 

		Optional

		







		Job Function 3: Prepares solutions and reagents and maintains standard laboratory equipment used in medical laboratory analyses



		Hours (time-based and hybrid programs only): 



		Competencies

		Core or optional

		Performance level achieved (0–4) (competency-based and hybrid programs only)





		A. Inventories reagents and consumable supplies, orders (or notifies the appropriate personnel of the need to order) from approved supplier or distributor the applicable items in the correct volume or number 

		Core

		



		B. Receives and inspects incoming supplies and reagents, properly stores supplies and reagents using a first-in-first-out method, and discards expired supplies where necessary

		Core

		



		C. Identifies and properly prepares appropriate labware, vessels, or containers for use in preparing and storing laboratory reagents and solutions or for use in performing laboratory analyses 

		Core

		



		D. Prepares solutions and reagents properly. This includes: follows written laboratory procedures and protocols; modifies procedures to adjust the volume or concentration of a solution being prepared, as needed; properly labels solutions according to laboratory protocol using the correct name, units, and date of preparation; and properly stores reagents

		Core

		



		E. Calibrates, cleans, and adequately uses analytical balances

		Core

		



		F. Maintains and uses standard equipment properly, such as pipettes, centrifuges, ovens, refrigerators, autoclaves, water baths, incubators, fume hoods, desiccators, photometers, pH meters, water purification systems, and microscopes (including scheduling professional service when necessary) 

		Core

		







		Job Function 4: Performs hematology tests to evaluate the concentration, morphology, and function of cellular components and coagulation tests to evaluate blood clotting



		Hours (time-based and hybrid programs only): 



		Competencies

		Core or optional

		Performance level achieved (0–4) (competency-based and hybrid programs only)





		A. Inspects samples for integrity and to be sure they were collected and preserved appropriately

		Core

		



		B. Sets up calibrates, and maintains laboratory instruments (e.g., Beckman Coulter) to perform automated complete blood counts (CBCs), including differential counts. Prepares and analyzes control samples to ensure accurate and reliable test results

		Core

		



		C. Reviews results to record patient results, identifies abnormal results, detects signs of instrument error, and follows laboratory protocol for correction

		Core

		



		D. Properly calibrates and uses a sedimentation rate analyzer to determine sedimentation rate; reviews and reports results, flagging abnormal findings

		Core

		



		E. Prepares and analyzes blood smears to evaluate white blood cells, red blood cells, and platelet numbers and morphologies, reports results appropriately, and flags abnormal values  

		Core

		



		F. Sets up and calibrates assays and, where available, high throughput methodologies to perform routine blood coagulation tests, including measurement of thrombin time, prothrombin time, partial thromboplastin time, and fibrinogen assay appropriate control samples; reviews and records patient results and spots abnormal values

		Core

		



		G. Performs body fluid analysis using automated instruments or manual techniques. This includes: Uses appropriate quality assurance controls to ensure accuracy of results and reports, flagging abnormalities; reviews and records results to identify signs of instrument error and follow laboratory protocols for correction and flagging abnormal results

		Core

		



		H. Troubleshoots instrument errors, taking and recording corrective actions 

		Optional

		



		Job Function 5: Performs clinical chemistry tests.



		Hours (time-based and hybrid programs only): 



		Competencies

		Core or optional

		Performance level achieved (0–4) (competency-based and hybrid programs only)





		A. Retrieves sample, examines for integrity and identity (including that arterial blood gas (ABG) samples must be transported on ice and inspected immediately after collection), and confirms analysis to be performed

		Core

		



		B. Uses gas chromatography/mass spectrometry instruments to evaluate chemical components in body fluids, including drugs and alcohol. This includes: Sets up equipment properly, uses known standards to evaluate equipment accuracy, uses control samples to confirm reliability, and properly cleans instruments afterward. Reports results accurately and flags abnormal results

		Core

		



		C. Uses automated blood gas analyzer to evaluate arterial blood samples for oxygen, carbon dioxide, and pH levels 

		Core

		



		D. Uses thin-layer chromatography to identify drugs and drug metabolites in body fluids

		Core

		



		E. Uses electrophoresis to analyze body fluids to determine the size and concentration of proteins, including immunoglobins 

		Core

		



		F. Performs immunoassays, including standard (enzyme-linked immunosorbent assay) ELISAs and multiplexed assays, to measure antibodies, antigens, proteins, and glycoproteins in body fluids, including performing pregnancy tests 

		Core

		



		G. Performs other chemical analyses, including osmolality, those used to identify tumor markers, and those used to evaluate thyroid function

		Core

		



		H. Demonstrates the proper use of known standards and control samples to evaluate the accuracy and reliability of chemical analyzers

		Core

		



		I. Uses polymerase chain reaction techniques to amplify and identify pathogens and contaminants

		Core

		



		J. Follows manufacturer instructions and laboratory protocols for maintaining clinical chemistry equipment, including service by qualified third parties

		Core

		








		Job Function 6: Performs immunoassays and serology studies



		Hours (time-based and hybrid programs only): 



		Competencies

		Core or optional

		Performance level achieved (0–4) (competency-based and hybrid programs only)





		A. Calibrates immunoassays using known standards

		Core

		



		B. Demonstrates Rapid Plasma Reagin analyses to identify the presence of syphilis in serum. Uses positive and negative controls to calibrate the test card based on the maximum dilution that achieves the expected result

		Core

		



		C. Performs immunoassays to detect rheumatoid factor and thyroid antibodies

		Core

		



		D. Completes antibody serology tests to identify presence of antibodies against COVID-19, measles, mumps, varicella-zoster viruses, hepatitis, and mononucleosis

		Core

		



		E. Performs antibody serology tests to identify the presence of autoantibodies

		Core

		



		F. Evaluates results using appropriate quality assurance controls and report results accurately and promptly

		Core

		







		Job Function 7: Performs microbiological analyses to identify the type of bacterial present in a patient sample and to assess its resistance to antibiotics



		Hours (time-based and hybrid programs only): 



		Competencies

		Core or optional

		Performance level achieved (0–4) (competency-based and hybrid programs only)





		A. Stores nutritive, differential, and selective media properly (both liquid and agar plates)

		Core

		



		B. Uses appropriate sterile technique to transfer set ups to appropriate microbiological growth media, including selective and differential growth media, and to isolate individual microbial colonies 

		Core

		



		C. Performs microbiological staining techniques, including differential staining (e.g., Gram stains, Wright stains, Giemsa stains, acid-fast stains, simple stains)

		Core

		



		D. Sets up and performs a culture and sensitivity analysis to determine the drugs to which microorganisms are responsive or resistant  

		Core

		



		E. Uses and maintains automated identification for culture and sensitivity analysis

		Core

		



		F. Uses kits to perform rapid tests, such as streptococcal infection (strep), Respiratory Syncytial Virus (RSV), and influenza (flu)

		Core

		



		G. Processes samples for viral or fungal analysis

		Core

		



		H. Uses differential and selective media to identify organisms of interest from mixed cultures

		Optional

		







		Job Function 8: Performs urinalysis 



		Hours (time-based and hybrid programs only): 



		Competencies

		Core or optional

		Performance level achieved (0–4) (competency-based and hybrid programs only)





		A. Performs reagent strip tests to identify the presence of/quantify glucose, proteins, blood, pH, ketone, bilirubin, leucocytes, urobilinogen, hemoglobin, and nitrite

		Optional

		



		B. Analyzes urine samples to determine specific gravity

		Optional

		



		C. Performs macroscopic and microscopic analysis of urine 

		Optional

		



		D. Demonstrates urine-based pregnancy testing

		Optional

		



		E. Properly identifies crystals in urine

		Optional

		



		F. Performs a drug panel using urine-based testing

		Optional

		







		Job Function 9: Demonstrates proficiency in performing analyses relevant to blood bank operations



		Hours (time-based and hybrid programs only): 



		Competencies

		Core or optional

		Performance level achieved (0–4) (competency-based and hybrid programs only)





		A. Completes patient identification process

		Core

		



		B. Demonstrates ABO and Rh typing, antibody screening 

		Core

		



		C. Performs immediate spin/IgG methodologies to crossmatch blood samples

		Core

		



		D. Performs antigen typing to identify suitable matches, including using the gel method and the tub method

		Core

		



		E. Releases blood from the laboratory for transfusion according to laboratory protocols

		Core

		



		F. Performs RhoGAM screening

		Optional

		



		G. Evaluates cord blood

		Optional

		



		H. Follows proper procedures for freezing and thawing blood and blood products

		Optional

		



		I. Performs transfusion reaction workup

		Optional

		







		Job Function 10: Complies with all environmental and personal health safety requirements



		Hours (time-based and hybrid programs only): 



		Competencies

		Core or optional

		Performance level achieved (0–4) (competency-based and hybrid programs only)





		A. Follows all laboratory protocols to protect against the release of bloodborne pathogens and notify appropriate personnel in the event of accidental release or contamination 

		Core

		



		B. Follows standard precautions guidelines, including using appropriate personal protective equipment and proper disinfection/sterilization protocols 

		Core

		



		C. Follows the laboratory’s chemical hygiene plan, including familiarizing oneself with material safety data sheets for all chemicals used in the laboratory

		Core

		



		D. Properly labels and stores all chemicals, reagents, biohazardous waste, and chemical and instrument gas tanks 

		Core

		



		E. Properly uses and disposes of sharps containers

		Core

		



		F. Understands and follows the laboratory’s fire and emergency evacuation plan

		Core

		



		G. Properly sterilizes and disinfects workspaces and medical waste

		Core

		



		H. Properly disposes of laboratory samples, reagents, supplies, materials, and medical waste

		Core

		



		I. Follows laboratory safety protocols, using the appropriate safety equipment and storage techniques, and properly recording laboratory accidents according to federal, state, and laboratory policies 

		Core

		







		Job Function 11: Reports results and findings of laboratory tests and procedures



		Hours (time-based and hybrid programs only):



		Competencies

		Core or optional

		Performance level achieved (0–4) (competency-based and hybrid programs only)





		A. Follows organization procedures to electronically document and notify appropriate stakeholders, including nurses, practitioners, physician assistants, and supervisory physicians, of findings

		Core

		



		B. Informs relevant medical professionals regarding patient conditions and care

		Core

		



		C. Complies with HIPAA and other regulations regarding patient confidentiality

		Core

		







		Job Function 12: Upholds ethical professional standards and pursues continuous professional development



		Hours (time-based and hybrid programs only):



		Competencies

		Core or optional

		Performance level achieved (0–4) (competency-based and hybrid programs only)





		A. Attends relevant ethics training

		Core

		



		B. Complies with HIPAA and other regulations regarding patient safety and confidentiality

		Core

		



		C. Participates in continuing education and other professional development opportunities to maintain any relevant licensure and credentials

		Core

		



		D. Recognizes the responsibilities of other laboratory and health care personnel

		Core

		



		E. Demonstrates professional conduct and interpersonal communication skills with patients, laboratory personnel, other health care professionals, and the public

		Core

		








Related Technical Instruction 

		Medical and Clinical Laboratory Technician



		ONET Code: 29-2012.00

RAPIDS Code: 0323







 

Instructions for Use: 

Registered Apprenticeships must include at least 144 hours of Related Technical Instruction (RTI) per year. Courses offered by accredited colleges and universities may be assigned a credit hour determination rather than a contact hour determination. In general, an academic credit unit is the equivalent of 15 clock hours of instruction. 

The associate degree pathway is the most common pathway to becoming a medical laboratory technician (MLT). In some states, licensure is limited to those with an associate degree or 60 credits in biology, chemistry, and clinical laboratory technology from an accredited college or university. Programs accredited by the National Accrediting Agency for Clinical Laboratory Sciences must meet certain pedagogy and content standards established by that agency. How each institution meets those requirements may differ. For example, some institutions require MLT students to complete introductory coursework in biology and chemistry before applying for admission to the MLT program. In contrast, other institutions may accept students directly into an MLT program and then integrate basic biology and chemistry into the MLT-specific coursework. Similarly, some institutions group several clinical topics in a single course and offer it for 3 to 4 credits, whereas other institutions may establish separate courses for each topic and offer only 1 or 2 credits for each course. Therefore, we do not attempt to dictate a particular course sequence or suggest that one way of designing a program is better. Instead, we have reviewed multiple curricula to identify common topics and themes presented below. 

MLT associate degree programs may be completed in two years for qualified students. However, it may take longer, depending on program requirements and student preparation. Some programs require a year of prerequisite science, mathematics, and general education before admission to the 2-year program. Students requiring remedial mathematics or English composition preparation should anticipate additional time taking those classes before program admission.

Employers are encouraged to work with a partner college or university when designing their apprenticeship programs to ensure that the on-the-job training aligns with the course sequence offered by the institution of higher education (IHE). IHE’s may be unable to modify their MLT program to meet the unique needs of a particular employer because doing so could create the need to seek additional accreditation review or jeopardize their current programs’ accreditation status. Employers planning to incorporate the completion of an associate degree in their apprenticeship programs should consult with potential RTI providers to understand the general education requirements at that institution and consider how they will support students in meeting those requirements. 

Development and Use of this RTI Outline: Employers and academic institutions may approach RTI differently. Our goal was not to identify the single best way to provide RTI, or to identify a single provider whose content we deemed to be superior. Instead, our goal was to survey several education providers, including employers, institutions of higher education, high schools, private continuing education providers, labor organizations, professional associations, and, in some cases, municipalities that provide worker training, to identify topics or courses common among those providers that align with the job functions included in this WPS. Those common topics or courses are reflected in the RTI Outline provided below, which may be useful in developing your RTI program or communicating your needs to an educational partner.

		Licensure or certification requirements:

Licensure and certification accomplish different goals in this occupation. Trade associations, such as the American Medical Technologists and the American Society for Clinical Pathology, offer professional certifications. Many employers require MLTs to hold certification or be on the pathway toward certification. 

In addition to certification, ten states (California, Hawaii, Florida, New York, North Dakota, Tennessee, Louisiana, Nevada, West Virginia, and Montana), plus Puerto Rico, require medical laboratory technicians to be licensed. In some instances, licensure requires individuals to pass a state-generated exam. In contrast, other states rely on certifications as evidence of professional competency, and no additional exams are administered (https://ascls.org/licensure/).

California has particularly stringent requirements designed to prevent MLTs educated in other states from qualifying for licensure in California. 



		Degree requirements for licensure or certification, if applicable: The American Society for Clinical Pathology Board of Certification (BOC) and the American Medical Technologists (AMT) organizations offer certification opportunities for MLT. Eligibility for MLT certification requires individuals to have completed an associate degree in medical laboratory technology. In the case of the AMT, an individual must have completed 60 credits within the last 5 years, of which 24 credits must be earned in the life and physical sciences (https://www.ascp.org/content/board-of-certification/get-credentialed#load).



		Accreditation requirements of instructional provider for licensure or certification, if applicable: Among the states that require licensure, individuals must complete a program that is either approved by the state medical laboratory board (or equivalent) or accredited by a recognized accrediting agency, such as an institutional or programmatic accrediting agency recognized by the US Department of Education (such as the Accrediting Bureau of Health Education Schools, which accredits MLT programs through the associate degree level) or the Council on Higher Education Accreditation (such as the National Accrediting Agency for Clinical Laboratory Sciences.



		Anticipated changes in licensure or certification requirements, if known: There are ongoing efforts to increase the number of states that require licensure of MLTs.



		Examples of state licensure or certification requirements:

The American Society for Clinical Laboratory Science provides summary information regarding state licensure requirements and links to individual state licensure web pages  (https://ascls.org/licensure/).

Education, experience, and certification requirements vary from one licensure state to the next, and apprenticeship sponsors and apprentices should contact their state board of licensure or state health department to make sure they understand current licensure requirements if any exist. Provided below are brief summaries of sample licensure requirements among the states that require such licensure. 

California—requires MLTs to be licensed to perform certain “moderately complex” laboratory analyses, but the MLT license does not permit an MLT to perform all “moderately complex” laboratory analyses. To qualify for licensure, an individual must: 

· hold an associate degree in medical laboratory technology or have completed 60 semester hours (or equivalent) in biology, chemistry, physical laboratory science or clinical laboratory science which includes at least 6 credits in biology and at least 6 credits in chemistry; 

· have completed a clinical training program approved by the Laboratory Field Services section of the California State Department of Public Health or one that is accredited by the National Accrediting Agency for Clinical Laboratory Sciences. Alternatively, an individual must provide evidence of at least three years of full-time work experience (within the last 5-year period) that includes at least 480 hours each in hematology, immunology, chemistry and biology. Those who served as MLTs in the military can qualify based on this experience. Note that experience as an unlicensed laboratory technician in California does not count toward the experience requirement associated with licensure.

· pass a licensure exam administered by the American Association of Bioanalysts or the American Society of Clinical Pathology Board of Certification; and

· pass a test on California laboratory laws and regulations.

Tennessee—Tennessee requires all medical laboratory technicians to be licensed. The state provides traineeship licenses for those currently enrolled in an approved MLT education program. It issues temporary licenses for those who have completed an approved MLT education program but are awaiting results from certification exams required for licensure. It is complicated to determine what requirements an applicant for licensure must meet since state code requests documentation must be provided but provides specificity about the documentation. Interested apprenticeship sponsors and apprentices should contact the TN board directly at (615) 532-5128. 

Montana—Montana requires all medical laboratory technicians to be licensed. To qualify for licensure, an individual must have:

· completed an approved associated degree program in medical laboratory technology or must have completed at least 60 credit hours in a related field or major, or must have completed a 12-month military training program; and

· must hold certification from a national certification agency.

There is no experience requirement for medical laboratory technicians to become licensed (

https://boards.bsd.dli.mt.gov/clinical-laboratory-science-practitioners/license-information/clinical-laboratory-technician).





 

		Examples of RTI providers for this occupation 



		Professional associations and labor organizations: Several clinical laboratory professional associations offer continuing education programs; however, these organizations generally do not offer accredited pre licensure MLT education programs. 

Military: Each branch of the armed services provides education and training programs for medical laboratory technicians, and among the states that require licensure, completion of these programs may qualify a veteran for state licensure. However, the military does not provide MLT education or training for non-military students. 

States/municipalities: Some states provide online education and training to familiarize medical laboratory technologists with state laws and regulations for clinical or medical laboratories or personnel. 

Colleges and universities: Several community colleges offer associated degree programs for medical laboratory technicians. Several four-year colleges offer baccalaureate degree programs to prepare medical laboratory scientists qualified to perform more complex laboratory analyses or serve as laboratory supervisors or directors. Some of those courses can apply to medical laboratory technician training.

No-cost online providers: Online providers such as Coursera and EdX provide no-cost coursework in biology and chemistry; however, this coursework may not be accepted by accredited medical laboratory technician education programs and may not include laboratory experience. 

Continuing education or specialty education providers: Many medical laboratory technician continuing education providers exist, such as the American Society for Clinical Laboratory Science, American Society for Clinical Pathology, LabCE (https://www.labce.com/), BioFire Diagnostics, and LabRoots. The Centers for Disease Control also provides instructional opportunities that may count toward licensure or certification continuing education requirements. 







		Prerequisite knowledge, skills or experience typically required by RTI providers for this occupation 



		State licensing agencies or employers will likely require MLTs to undergo fingerprinting, drug testing, and a background check. 



		Phlebotomy for Medical Laboratory Technicians



		Hours: 20–30 (note that not all MLT degree programs include training in phlebotomy, so this is an optional component of apprenticeship RTI)



		Sample learning objectives

Explain and diagram the basic anatomy of the arm.

Perform blood collection by venipuncture and skin puncture to obtain high-quality specimens for clinical laboratory analysis.

Collect and process blood specimens in a safe manner and according to safety and laboratory protocols.

Correctly label, store, and transport specimens, always maintaining appropriate chain-of-custody.

Communicate effectively with patients, colleagues, and clinicians to explain procedures, share information, and report findings.

Demonstrate the ability to maintain patient privacy and confidentiality.

Respond appropriately if a patient faints, bleeds excessively, has skin allergies, or has physical or cognitive limitations that make sample collection difficult.







		Introduction to Clinical/Medical Laboratory Technology



		Hours: 40–50



		Sample learning objectives

· Describe the role of medical laboratory technology as part of the clinical diagnostic and patient care team.

· Demonstrate the ability to interact and communicate with others in a clinical laboratory setting.

· Explain the importance of data integrity and patient privacy; explain the appropriate mechanisms for recording, storing, protecting, and sharing data.

· Describe the main departments of a clinical laboratory and the types of equipment commonly used by each to perform their duties.

· Explain the risks of bloodborne pathogens and steps a medical laboratory technician must take to protect self and others from exposure.

· Explain how to maintain a sterile environment, use sterile techniques, and engage in appropriate chemical hygiene.

· Develop and implement an effective exposure control plan.

· Explain the theory of spectrophotometry, the relationship between absorbency and transmittance, Beer’s Law, Lambert’s Law, and wavelength selection.

· List and describe the laboratory procedures that rely on spectrophotometry and demonstrate the proper calibration, use, and maintenance of spectrophotometric equipment.

· Explain glucose metabolism and regulation, diseases that disrupt proper glucose metabolism, and the laboratory procedures used to assess glucose levels and utilization.

· Describe the structure and function of the kidneys and urinary tract, the normal and abnormal components of urine and what they might indicate, and the laboratory procedures and equipment used to test urine (such as to determine specific gravity, pH, chemical components, microbiological components, and contaminants).

· Describe the function of blood, the process by which blood cells are formed, white and red blood cell function and morphology, and clinical procedures used to evaluate blood cells and blood content, such as centrifugation and microscopic examination. 

· Describe the role of blood banks, the importance of blood matching, and the use of ABO and RH typing to select appropriate blood and blood products for patient use. Perform ABO/RH typing.

· Describe the theory behind and demonstrate the ability to perform a microbiological transfer, differentiate between normal flora and pathogens, identify clinically important bacteria, and perform culture transfers, culture isolation techniques, and Gram stains.







		Clinical Laboratory Mathematics 



		Hours: 20



		Sample learning objectives

Demonstrate the ability to convert between units of measurement commonly employed in the clinical laboratory.

Calculate how to prepare reagents and specimens for laboratory testing, given the amount, concentration, and equipment limitations.

Create a methodology for conducting an appropriate serial dilution.

Describe the units of measure typically used in the laboratory setting and accurately compare and contrast microorganisms of different sizes.

Use proportions and ratios to adjust formulas based on volumes or quantities needed.

Use and manipulate exponents correctly.

Prepare formulas and recipes based on normality, molarity, and molality.










		Clinical Chemistry (some institutions divide this into two courses, such as Clinical Chemistry I and II)



		Hours: 120 (typically with 60 hours of lecture and 60 hours of laboratory)



		Sample learning objectives

Explain key elements of blood chemistry, state their normal laboratory values, and explain basic causes and effects of abnormal blood or body chemistry.

Collect, record, store, preserve, and transport clinical samples; adhere to appropriate chain-of-custody protocols.

Prepare chemistry specimens for analysis.

Perform clinical chemistry assessments, including determining electrolytes, acid–base balance, proteins, enzymes, carbohydrates, lipids, toxicology, drug monitoring, liver function, kidney function, and endocrine function.

Explain the importance of using controls and test samples to calibrate laboratory equipment, conduct analytical tests, and evaluate the accuracy and reliability of equipment and methodologies.

Accurately record and report laboratory results, indicating instances in which the results are abnormal.

Demonstrate the ability to correctly weigh and measure chemical matter and to properly prepare and store reagents.

Explain the theory behind and the indications for using the following clinical chemistry techniques: color spectrophotometry, enzymatic reactions, electrophoresis, mass spectrometry.

Explain the chemical structure of carbohydrates, glucose metabolism and regulation, and human metabolism.

Describe the structure and function of enzymes, the organs, and tissues that produce or utilize enzymes, diseases and conditions that affect enzyme production, diseases and conditions diagnosed by evaluating enzymes, and procedures for detecting and measuring enzymes.

Describe the primary liver functions, the etiology, and pathophysiology of hepatitis and other liver diseases. Explain the components and significance of a liver function panel, and describe the methods used to evaluate bilirubin and other liver enzymes, metabolites, and byproducts.

Explain the purpose, function, and components of the human endocrine system, including hormones produced/utilized by the thyroid, adrenal glands, and reproductive system; describe the methods used to assess endocrine function and potential disease states associated with abnormal hormone levels or utilization.

Describe the structure and function of proteins, the cellular mechanisms for producing proteins, methods used to measure and differentiate between different types of proteins, and the diseases associated with abnormal protein production or utilization. Describe the process of serum electrophoresis and interpret the results.

Explain the structure and function of the pulmonary system, the structure and function of the heart, and the etiology and pathophysiology of atherosclerosis, myocardial infarction, and cardiovascular disease. Describe the laboratory tests used to assess cardiovascular function or structural anomaly.

Perform accurate analytical tests of glucose, enzymes, proteins, and hormones.







		Anatomy and Physiology I and II



		Hours: 6 credit hours of classroom instruction plus 2 credit hours of laboratory instruction (or 90 classroom hours plus 90 hours of laboratory study), typically divided into two terms or semesters



		Sample learning objectives

· Explain the importance of maintaining homeostasis in the body and describe the various mechanisms used by the body’s systems to do so.

· Name, identify, and describe the function of the components of the body’s systems (integumentary, cardiovascular, nervous, respiratory, endocrine, digestive, lymphatic, urinary, reproductive, circulatory, and pulmonary).

· Explain the chemistry of living systems, including the structure of atoms and molecules; the importance of maintaining the appropriate pH or acid–base balance; the structure and function of cells; intercellular and intracellular movement, including by osmosis and diffusion; the chemistry of water, carbon, and oxygen; the structure and function of deoxyribonucleic acid and ribonucleic acid and the processes of transcription and translation; and cellular systems for the production and consumption of energy. 

· Identify the key components of cells, tissues, organs, and organ systems.

· Explain the components and processes involved in cellular metabolism.

· Describe the most common sources of anatomical or physiological pathology and the impact of pathology on each of the body’s systems.

· Demonstrate the use of basic laboratory equipment, including microscopes, dissection tools, spirometers, sphygmomanometers, hydrometers, blood typing and analysis, and centrifuges.







		General Chemistry



		Hours: 6 credit hours of classroom instruction plus 2 credit hours of laboratory instruction (or 90 classroom hours plus 90 hours of laboratory study) typically divided into two terms or semesters



		Sample learning objectives

· Perform basic unit conversions and explain their importance in clinical medicine.

· Describe the electronic structure of atoms and the influence of that structure on chemical properties and chemical reactions.

· Locate elements on the Periodic Table, and to determine from that table information such as the molecular weight and mass number.

· Describe the properties of atoms, molecules, and each state of matter (solid, liquid, gas).

· Write and balance chemical equations, indicating the relative quantities of reactants and products.

· Describe the energy and speed of chemical reactions.

· Explain the difference between acids and bases, the basic chemistry of acids and bases, and methods for neutralizing acids and bases. Calculate pH, explain buffer behavior, and perform acid/base titrations.

· Explain molecular interactions and chemical reactions that take place in the body.

· Use adductive and deductive reasoning, to design a proper experiment with proper controls, collect data, and analyze it. 

· Abide by laboratory safety principles and techniques.

· Differentiate between inorganic and organic molecules.

· Describe bonding models for simply inorganic and organic molecules in order to predict structures and important bonding parameters.

· Define a mole; explain molality and molarity.

· Explain stoichiometry and its use to determine the proportions in which elements or compounds react with each other.

· State the gas laws and explain how they govern the physical and chemical behavior of gasses.

· Describe the structure and properties of organic biomolecules, including proteins, enzymes, carbohydrates, and lipids.

· Explain how to carry out organic reactions.

· Demonstrate the ability to properly make and store solutions, including when scaling up or down from a standardized formula.

· Perform a chemical distillation, extraction, and crystallization.





 


		Microbiology



		Hours: 40–60



		Sample learning objectives

· Use the metric system to convert measurements between the imperial system and metric system.

· List and define the components of the microbial world and distinguish between bacteria, viruses, yeast, and molds.

· Describe microbial cell structure and function, microbial metabolism, conditions for microbial growth, microbial cell reproduction, and the transfer of genetic information.

· Describe microorganisms’ functional and structural diversity and demonstrate the ability to perform basic laboratory procedures to identify, culture, select, grow, and transfer microbial samples and cultures.

· Discuss the germ theory of disease, mechanisms for transmission of disease, and effective strategies to decontaminate surfaces or areas (including points of human contact) to prevent the transmission of disease.

· Describe the microbial ecosystems of the built environment, the natural environment, and the human body, and discuss the various factors that can lead to the growth of harmful microorganisms or the destruction of necessary and useful microorganisms.

· Explain microbial symbioses with humans. Describe the primary concerns clinical microbiologists consider and discuss the role of pathogenicity and host defenses in spreading and preventing the spread of disease.

· Explain the fundamental principles of epidemiology, including person-to-person bacterial and viral disease transmission and soilborne, airborne, waterborne, foodborne, and vector-borne bacterial and viral disease transmission.

· Decontaminate surfaces, instruments, and other materials and to assess the effectiveness of decontamination procedures.








		Clinical Microbiology (some institutions divide clinical microbiology, bacteriology, mycology and parasitology into three to four different courses, each covering a portion of the learning objectives listed below)



		Hours: 150–180



		Sample learning objectives

· Demonstrate how to work safely in a laboratory setting, including using personal protective equipment, storing and handling chemicals properly, using appropriate fume or personal protective hoods when appropriate, and working safely with open flames.

· Explain the process of microbial cell biology, including the regulation of cellular activities, cellular structure and function, growth and division, cell energy metabolism, and microbial genetics

· Describe interactions and impact of microorganisms and humans, including host defense mechanisms, mechanisms of microbial pathogenicity, disease transmission, modes of action of antibiotics and chemotherapy, purpose and importance of normal flora.

· Explain the significance and demonstrate the ability to use laboratory techniques to identify clinically significant pathogens and infectious diseases, including Staphylococcaceae and Streptococcasceae, Neisseriaceae, Gram-positive rods, Coccobacilli, clinically important anaerobes, Enterobacteriaceaei, and other necessary Gram-negative rods. 

· Perform laboratory tests such as smears and stains, use of diagnostic culture material and test systems, and microscopic evaluation.

· Correctly and completely record methods used to perform clinical assessments and data collected.

· List and describe the basic characteristics of pathogens encountered in the circulatory and central nervous systems, the etiology of related diseases, predilections for infection, transmission of pathogens, and signs/symptoms of such infections

· Describe and demonstrate the ability to safely collect, transfer, isolate, store, and examine microorganisms/cultures; demonstrate the ability to perform traditional microbiological assessments, use rapid detection methods, use molecular diagnostic techniques to identify microorganisms or disease states, and protect against transmission of disease.

· Describe the basic structures, functions, and diseases or conditions associated with medical mycology, including dermatophytes, cutaneous and subcutaneous mycoses, system mycoses, and opportunistic mycoses; demonstrate the ability to perform laboratory tests to identify and evaluate yeasts of clinical importance.

· Describe the structure and function of medically important parasites, such as amoebas, flagellates, malaria, and other coccidian and helminths, and explain how patients acquire parasites, the damage they cause to body systems and functions, the diseases associated with parasitic infections, and how clinicians treat parasitic infections; perform laboratory tests to identify and evaluate the presence and level of parasite infection.

· Explain and demonstrate the proper methods for collecting, storing, and testing stool samples.

· Describe and correctly record and evaluate data, recognize errors or discrepancies in results, and implement corrective action. 

· Draw appropriate conclusions from results.







		Clinical Immunology



		Hours: 30–50



		Sample learning objectives

· Describe the cells, tissues, and organs involved in immunity and the immune response.

· Differentiate between innate and adaptive immunity.

· Differentiate between active and passive immunity.

· Describe the structure and function of the five classes of immunoglobulins and the diagnostic tests used to evaluate the presence and function of these immunoglobulins.

· Describe the structure and function of antibodies and antigens; describe the antigen–antibody response mechanism.

· Explain the role of B-cells and T-cells in antigen response.

· Describe common disorders of B-cell and T-cell production and function.

· Describe the etiology and diagnostic tools used to diagnose hypersensitivity reactions.

· Describe the function of cytokines in tolerance and autoimmunity.

· Describe the types of autoimmune diseases seen in the clinical setting and the laboratory tests used to diagnose these conditions or diseases.

· Describe the role of ABO and Rh blood typing and the relevance of finding compatible blood donors.

· Accurately perform the following immunological analyses: ABO and Rh typing, ELISA assay, Western Blot Analysis, Gel Diffusion Assays (to test antigen-antibody reactions), radial immunodiffusion assays, and C-reactive protein analysis.

·  Explain the importance of quality assurance and quality control and demonstrate appropriate techniques to ensure accurate and reliable laboratory results.








		Clinical Hematology



		Hours: 30–50



		Sample learning objectives

· Describe the potential risks associated with blood-borne pathogens and how to follow Occupational Safety and Health Administration (OSHA) requirements for occupational safety and other procedures to prevent the spread of blood-borne disease.

· Describe the ways to collect, store, and preserve hematology samples; differentiate between acceptable and unacceptable hematology specimens.

· Describe the components of human blood, the functions of those components, and the normal ranges in which those components are found in human blood.

· Describe the organs involved in hematopoiesis in fetuses and adults.

· Discuss the structure, origins, and role of pluripotent stem cells.

· Identify the elements of a Complete Blood Count and list normal ranges for each component.

· Describe the structure and function of red blood cells and perform microscopic and other laboratory analyses of red blood cells.

· Explain the various types of anemia detected in the clinical laboratory and the diseases or conditions that result in these types of anemia.

· Perform a red cell count, microhematocrit determination, sedimentation rate, and reticulocyte count.

· Describe the role of white blood cells and the process of leukopoieses.

· Differentiate and count the types of white blood cells found in a blood.

· Perform an automated WBC count, including flow cytometry.

· Describe the diseases or conditions that will result in abnormal white cell count, distribution, or function.

· Explain hemostasis, describe the coagulation process, and discuss abnormalities that result in excessive or inefficient coagulation.

· Describe the purpose of Heparin and Coumadin therapy, the risks of such treatment, and the diagnostic tests performed to monitor patients receiving Heparin or Coumadin therapy.








		Urinalysis



		Hours: 20–30



		Sample learning objectives

· Describe renal anatomy and physiology.

· Explain urine formation: filtration, absorption and secretion.

· Describe the normal and common abnormal compositions of urine.

· Explain the appropriate methods to collect, store, and examine urine samples.

· Describe the laboratory procedures for performing urinalysis and correlate disease states with abnormal results.

· Explain porphyrias and aminoacidurias, including pathways of prophyrias and heme production, inborn errors of metabolism, and the types of testing that must be done to identify these conditions.

· Maintain sterile technique and use proper laboratory safety protocols and equipment to maintain the integrity of a sample and to protect self and others from potential contamination.







		Relevant military experience 



		The Medical Education and Training Campus at Ft. Sam Houston provides instruction for Army and Air Force Medical Laboratory Specialists and Navy Medical Laboratory Technicians. MOS 68K and MOS 858 are military occupation codes associated with medical laboratory specialists. 







		Occupational Insights 



		Seventy percent of medical laboratory technicians identify as female, and 54 percent identify as white. Eight percent of MLTs identify as LBGTQ. Although just under 12 percent of MLTs classify themselves as Asian, as a group they are the highest earners in the profession ($56,000 per year). Black people have the same level of representation in the profession (12 percent) but have the lowest earnings of all demographic groups ($50,000 per year). The majority of MLTs (55 percent) hold an associate’s degree as their highest degree level (

http://www.zippia.com/medical-laboratory-technician-jobs/demographics/).
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