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As a facilitator of training, you are an integral part of the educational process.

This manual contains a review of the basics of training and guidelines to help you organize and present a training program.  It should be helpful either as a review for trainers or as a manual to use to train other trainers.




Training is a subset of education in which the learner actually acquires skills as well as knowledge. Application of these new skills may require motivational techniques as well. Most laboratory workers are adults, motivated by a desire to ensure that their services will result in better patient care or improved health of the public.  Adult learners have unique learning styles. They bring a wealth of information from their own experiences, so they learn best by participating actively in the learning process.  They learn from each other by sharing their knowledge, practicing new skills, and solving problems.

To ensure that skills are developed correctly, the learner should have the opportunity to follow the steps outlined in the diagram below.
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Many trainers provide information and demonstrate skills, but the best trainers also provide opportunities for practice and feedback.



Trainers:

1. Possess particular knowledge and skills

2. Are well prepared

3. Communicate well 

4. Are sensitive to the needs of students

5. Are organized

6. Apply principles of education

7. Are enthusiastic

Communication principles:

People have different life experiences related to family, school, work, friends, and politics.  These experiences can serve as a filter that changes how people interpret information they receive from trainers.  The trainer may send a message that is heard quite differently by the receiver.
	Family

School

Work

Friends

Politics
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 Messenger
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  Receiver


Trainers must be sensitive to the unique needs of learners.  Sometimes they need to try different techniques for different audiences.

Learners also hear and interpret the message based on the trainer’s:

· Personality

· Method of speaking, tone of voice

· Personal bias

· Cultural sensitivity

· Clarity of language



The following steps are basic to developing effective training programs: 




















A.  Assess training needs – effective trainers must be able to determine the training needs of their audiences.  Training needs are defined as “gaps” in performance.  Several methods can be used to identify performance gaps.

1. Ask key “informants” – supervisors, customers, managers, students


How? 

· Interviews

· Surveys

· Focus groups

2. Review literature

3. Review public health priorities

4. Examine results of external quality control programs

Once a performance gap is identified, verify that training can fill the gap.  Training will not be effective if gaps are due to:

· Lack of support from supervisors/managers

· Poorly operating equipment

· Lack of motivation

B. Determine target audience - who will benefit most from training?

· Workers




· Laboratorians

· Managers




· Nurses

· Supervisors



· Physicians

· Users – customers


· Counselors

C. Develop course content – the scope of the training will depend on the background of the target audience.  To bring everyone to a similar stage, it is often good to start with a simple overview of basics.

A major flaw some trainers have is that they try to teach participants everything they know about a subject. People learn more if they have a solid foundation in the basics of a subject before they are exposed to all of the details.

Example:
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.

D. Present Material – When teaching adults, involve them in the educational process as soon as possible.  Be creative, limiting lectures to critical information only.  Appeal to both visual and auditory senses for presentations.  Provide paper copies of large charts or tables to each student rather than trying to project them onto a screen.
Methods trainers use:

1.  Lectures – support with slides – Power Point+ or other electronic presentation software or Kodachrome+ slides, multimedia, etc.

  
Provide handouts in outline form – not simply a copy of the slides.
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Hints for presenters:

Presenting material to an audience takes a great deal of preparation.  In 
addition to organizing the content into a logical presentation, some other points 
should be considered:


Slides – One of the most common mistakes speakers make is including too much information on a slide or using small fonts.  When developing 
audiovisual material, it is better to include more slides and put less information on each.  About 6 lines should be sufficient for each slide.  If using a projected computer graphic presentation, include only bullets, but then enter points of discussion in the speaker’s notes section.  Do 
not try to write the content in sentence format on the slides.  


Speaking – Presenters should speak slowly and clearly, allowing time for information to “sink in.”  Never try to impress people with your knowledge, and always allow time for questions and clarification of points.  To avoid being interrupted by a verbose student, ask the class to reserve questions until the end of the presentation.   Try to project your voice so people can hear you easily.  Avoid nervous habits that may distract students.


+ Note: Use of trade names and commercial sources is for identification only and does not imply endorsement by the Centers for Disease Control and Prevention or by the U.S. Department of Health and Human Services.

Handouts – Provide handouts in outline form so the participants can take notes. Taking notes helps participants remember information since they are using another of their senses and reinforcing the learning process.  Providing handouts with the entire content already spelled out may make the presentation boring to most students.

2. Role playing – This technique asks participants to volunteer to play different roles. 

· can be used to portray a situation – e.g.,  how to interview a potential employee 

· can be used to solve a problem – e.g.,  how to respond to a 

physician’s inquiry
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Example: Assign 2 or more individuals to pretend they are someone with a particular role in the laboratory and ask them to act out their roles.  Ask one person to pretend he/she is a supervisor and one an employee, and ask them to discuss a problem with the employee’s performance.  The rest of the class should observe the interaction and discuss the pros and cons of how the problem was handled.

3. Games – Games based on a training topic allow the student to become actively involved, have fun, and learn at the same time.
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4. Group Discussions/Case Studies – Small groups of 3 to 6 students team up to discuss an issue or solve a problem. To stimulate thinking, groups can also take different points of view and debate each other.  [image: image8.wmf]
5. Brainstorming sessions – This is a good way to start people thinking “outside the box.”
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Pick a topic that is fairly open-ended and ask the participants to divide into groups of 4-6.  Supply each group with a flip chart.  Each group should select one person to be the group recorder.  Everyone in the group should make suggestions, and all suggestions should be written down without discussion.  After all ideas are on the paper, the pros and cons of each can be discussed.

6. Individual assignments - students work alone to research a topic, answer questions, develop a presentation for the class. 
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Regardless of the topic or method of training ones uses, some basic educational principles should be applied.

Most educators adopt a theory espoused by Benjamin S. Bloom*, that learning is classified into 3 major “domains”:

A. Cognitive domain – This domain deals with learning intellectual skills such as remembering, recalling, computing, synthesizing.
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B. Psychomotor domain – This involves acquiring specific motor skills needed to perform a task such as pipetting, using a microscope, manipulating the computer mouse. 
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C. Affective domain – Learning in this domain is difficult to measure because it involves changing attitudes.  Applying new skills on the job can be indicative of a change in attitude.
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Each of these domains is further subdivided into skills that range from simple to complex.  Measurement of achievement should correspond to desired skills. 

Examples:

1. When learning new vocabulary, a basic cognitive skill, students should be able to recall the correct terms. 

2.  When a group of students is learning to calculate mathematical problems, they should be able to demonstrate that they can actually do the calculations. This is a more complex cognitive skill, so should not be measured using a simple recall type question.
 
*Taxonomy of Educational Objectives, DR Drathwohl, BS Bloom, and BB Masia.
Learners like to know what they are expected to be able to do after taking a course, especially if they are required to take written or practical tests.  Using the domains listed above, we can develop “learning objectives” for a course.  Objectives are stated using action verbs that can be measured, such as list, describe, perform, etc. Verbs such as “to know’ or “to understand” are vague and not measurable. The diagram below provides a simple list of verbs for each domain.



E.  Evaluate effectiveness
Training effectiveness is measured by the changes in learner knowledge or behavior.  Most training emphasizes learning in the cognitive domain.  However, in laboratory training, changes in psychomotor skills and attitudes are also important.  Trainers have a better handle on measuring changes if they have established clear, measurable objectives for the learner.  If the learner meets or exceeds the objectives, the training was effective.

NOTE:  In order to measure changes, the evaluation must be planned before the course is given.  Baseline data may be gathered from the needs assessment or from a pre-course practices survey.

Evaluation levels:


Kirkpatrick** originated the idea of evaluating training at four levels:

· Level 1.  Did they like it?   Although this is a rather superficial measure, (“smiley face”), it is true that people learn more when they enjoy the training experience.  Ask if they liked the course, teacher, facilities, etc, using an evaluation form.  (See examples)

· Level 2.  Did they learn anything?  What knowledge or skills do they have that they didn’t have before the training?  Measure with pre- and post-tests, observations, unknown samples.

· Level 3.  Did they apply course recommendations to their practices?  


Compare pre- and post-practices either by observing or using 
questionnaires given before and after the course.

· Level 4.  Did the training have an impact?  Usually this is a long-term effect such as: Did the training result in an improvement in the public’s health?  Did it lower morbidity or mortality rates?  Level 4 is only evident several years after the training, and training may be only one of several events that effected the changes.


**Kirkpatrick, D.A Practical Guide for Supervisory Training and Development. (2nd 
edition) Reading, MA: Addison-Wesley, 1983.


What steps are required to plan and present a training program? 

The items on the checklist below serve as a guide for the tasks that need to be completed.  The list provides a general sequence of when each task should be accomplished.

· First, identify the course content and target audience based on results of the needs assessment.

· Develop a budget for advertising, speakers, handouts etc.

· Select speakers and/or develop training material.

·  Identify who will be responsible for each task.

Develop a memo listing tasks necessary to present the course, and negotiate with co-workers to decide who will complete each task. Ask each person to initial his/her responsibilities on the list and give everyone a copy.

· Develop a detailed agenda setting time-frame for course and speakers.

· SET the DATE and LOCATION for the meeting; verify that this date doesn’t coincide with major events or religious holidays.  Ensure that invited speaker(s) have agreed on the time and place.

· Check the training facility for adequate light, space, chairs, handicap access, temperature control, etc.

· Provide deadlines to speakers for submitting course outlines, handouts, audiovisual needs, etc.

· Reserve audiovisual equipment - check working condition, extra light bulbs, and electrical outlet requirements.  

· Obtain flip charts, laser pointer, blackboard and chalk as needed.

· Develop a backup plan in case of equipment failure. For example, make hard copies of slides or put slides on glossies for overhead projectors, in case projection equipment fails. 
· Advertise to target audience (if necessary).

Advertisements should include:

· Course title

· Program contents

· Description of target audience – who should attend

· What will be covered - agenda

· Names of speakers

· What students will learn - objectives

· Date and location of course

· Contact person – for directions

· How to register

· Any information about credits

· If planning a wet-workshop, check facility for safety equipment, space and supplies for laboratory tests, discard pans, autoclave, etc.

· Obtain all the supplies you need including pencils, paper, reagents and equipment, chalk; for workshops, obtain calculators if math or statistical calculations will be part of the course material.

· Develop registration forms for pre-registration.

· Develop sign-in sheets for attendees.

· Copy handouts.

· Develop forms to notify participants of their acceptance in the course.

·  Make name tags for both speakers and participants.

· Develop feedback forms to evaluate course


Pre-post tests 


Reaction forms – evaluations (see examples)

Day of Course

Follow these suggestions to minimize stress on the day of the course.

· Arrive early

· Verify that sufficient chairs are in place

· Verify that all supplies are in place

· Re-check condition of audiovisual equipment – set up before course

· Check supplies - chalk for blackboard, markers for flip charts

· Set up table with sign-in sheets for registrants

· Give out packages containing course agenda, name tags, and handouts

Section II:  

Equipment Management 
Training Module
Introduction

One essential of the Laboratory Quality System Model is Equipment Management.
This section contains templates that are meant to guide you through the class lecture and group exercises for the training module: Equipment Management.  These guides may be used by either a trainer or a course facilitator.  
Lectures or presentations should be based on the content and order of the slides provided to the course attendees.  These templates provide teaching tips (important points to emphasize during the lecture and questions to ask participants). Instructions for conducting group exercises are also included.  

The logistical aspects of setting up a training program vary somewhat with the scope of the program and the target audience.  The applicable items on the list in the Facilitators Guide should be extracted and modified for different programs.  

The examples of forms, evaluations, and tests are included as models that can be modified as you see a need.
Student Handouts:
Each student/participant should know what he/she is expected to learn from the course.  Giving participants a list of educational objectives will serve that purpose and provide a guide for pre and post tests.

Contents of handouts:

1.  Course agenda

2.  Educational Objectives for QS - Equipment


At the conclusion of this program, participant should be able to:

a. Describe at least three reasons for developing an equipment management program;

b. Outline a method to use to validate the proper functioning of a new piece of equipment;
c. Describe factors to consider when selecting new equipment for the laboratory;
d. Implement an equipment maintenance program. .
NOTE:  Be sure that all speakers agree on the content and that the objectives are covered in the lectures and other training methods.


Questions for pre and post tests should address these objectives

3. A copy of the PowerPoint slides in either outline form or notes pages.  Using notes pages allow participants to write down additional information from the lecture.
4. An  evaluation form
Module:   Equipment Management  
	Topic Time:
	90 minutes

	Introductions:
	Ask each participant to introduce his/herself (Note:  You may want participants address a number of questions, for example:

· Describe their position and current responsibilities

· Describe what experiences they have with performing rapid tests

	Housekeeping:
	Review housekeeping
· Payment of perdiem ( When & How)

· Tea breaks

· Toilet location

· Expectations

Discuss expected behavior during workshop
Remind each participant to complete the attendance register

ASK if there are any questions

	Module Objectives:
	Review objectives of the module
· Describe at least 3 reasons for developing an overall equipment program.

· Outline a method to use to validate the proper functioning of a new piece of equipment.

· Describe some of the points to consider when selecting new equipment for the laboratory.

· Provide a rationale for performing function checks on new equipment

Review requirement to demonstrate competency

· Written Assessment 




	Materials Required
	· Overhead projector ,or

· Computer with projection monitor

· Flip Chart

· Markers
IDENTIFY the course materials that participants should have:

· Copy of PowerPoint Presentation

	Presentation
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	Slide # 1-1 – to Slide # 1-41

Read and/or Review the scripted notes for each slide.



	Slide # 1-1

	Title Slide


	Slide # 1-2
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	The Quality System
· Stress that this diagram illustrates that equipment is one of the Quality System Essentials.  The program can stand alone, but since equipment is one part of an integrated quality assurance system, it is good to show it in context of the overall quality system.
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Problem Scenario #1

• You’re in the middle of performing ELISAs

and the reader fails.  You don’t have a 

documented procedure for 

troubleshooting, the maintenance log has 

not been updated for 2 years, and the 

manufacturer’s instructions are missing.

• What should you do?  Why? 


	Problem Scenario #1
· The problem scenario on the third slide is a problem solving case for the participants.  The exercise allows the participants to think about the topic before the lecture.  As adult learners they will become interested quickly if they are involved right away. 

· Read the problem scenario.  Allow the scenario to remain projected while the participants work on the problem

· Give the participants 10-15 minutes to work on the problem either individually or in small groups.
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Functioning Equipment is Vital for:   

• Producing reliable test results

• Minimizing instrument breakdown 

• Lowering repair costs

• Preventing delays in reporting test results

• Maintaining productivity 


	Functioning Equipment is Vital for:   

Reliable results aids with clinical diagnosis. Unreliable results may result in incorrect diagnosis and treatment of the patient.

If equipment is properly maintained, it is less likely to breakdown before its next service and is less likely to perform inadequately as a result of lack of maintenance.
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A Good Equipment Program 

Achieves 

• Maintaining a high level of performance

• Lengthening instrument life

• Reducing interruption of services due to 

breakdowns and failures

• Improving customer satisfaction

• Improving the technologist’s confidence 

and  knowledge 


	A Good Equipment Program Achieves 

A good equipment program plays an important role in the quality assurance of a laboratory to be able to produce reliable results.
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Basic Laboratory Equipment

• Microscope

• Balance/scale

• Centrifuge

• Micropipette

• Spectrophotometer 

• Refrigerator

• Freezer

• Autoclave

• Hot air oven

• Incubator

• pH Meter

• Water bath

• Washer

• Shaker / rotator

• Vortex


	Basic Laboratory Equipment

Laboratories such as central or reference laboratories may also have highly sophisticated equipment.  

This equipment may include automated analyzers for EIA, chemical and hematological analysis, as well other technologies, e.g., flow cytometer for CD4 counts in the monitoring of HIV infection.

Another example of sophisticated equipment includes those for molecular methodologies.
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Equipment Management 

• Selection

• Acquisition

• Installation

• Calibration / Validation

• Maintenance 

• Troubleshooting 

• Service and repair

• Retiring equipment / disposition


	Equipment Management 

It is increasingly recognized that equipment management goes far beyond that of a person simply being able to operate the equipment. 

Equipment management involves many different aspects as indicated by this bulleted list.
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Equipment Management 

Oversight

• Assign responsibilities for all activities

• Train all personnel on equipment management 

requirements and responsibilities

• Monitor equipment management activities by: 

– Routinely reviewing all records

– Ensuring all procedures are followed 

– Updating procedures, if necessary


	Equipment Management Oversight
A specific person must be designated to deal with all aspects of equipment management.
These aspects include assigning responsibilities for all activities, training or personnel, and monitoring of equipment.
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Equipment Management

• Selection

• Acquisition

• Installation

• Calibration / Validation

• Maintenance 

• Troubleshooting 

• Service and repair

• Retiring equipment / disposition


	Equipment Management

Selection of equipment is the first aspect in equipment management.
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Selection Criteria

• Use

– Matching equipment with service provided

• Performance characteristics

• Facility requirements

• Cost

• Supply of reagents

• Ease of Operation

• Warranty

• Availability of Factory Service

– Accessible service

• Service Contracts


	Selection Criteria

Choose the appropriate piece of equipment to match the laboratory’s services provided.  For example, you don’t want to purchase an automated multi-test hematology analyzer when your test menu only provides hemaglobin and hematocrit.
However, if the laboratory provides an extensive menu of hematological tests, then in this case, it would be more appropriate to purchase an analyzer that covers the full range of test.

One of driving considerations of selection includes how well the equipment performs.  The performance characteristics that will need to be examined include:  accuracy, precision, sensitivity, and specificity. 

Physical requirements involve assessing the laboratory infrastructure such as the continuous supply of electricity and adequate plumbing.
Not only is the cost of the equipment a consideration, but also the ongoing cost of reagents, supplies, maintenance, and servicing.
Insure ongoing and readily available supply of reagents.

Assess how easy the equipment will be for laboratory personnel to operate.

Equipment should always come provided with a warranty.  The longer the warranty, the more cost effective this will be over time.
Full support from manufacturers in terms of training, installation, service and repair are key points when for consideration when choosing a particular manufacturer.
Before the warranty expires, be sure to have a service contract in place.
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Selection Criteria

• Location in the laboratory 

– available space, accessibility

• Safety


	Selection Criteria

Ensure sufficient space in the laboratory to house the equipment 

Ensure the equipment complies with international safety standards.
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Equipment Management

• Selection

• Acquisition

• Installation

• Calibration / Validation

• Maintenance 

• Troubleshooting 

• Service and repair

• Retiring equipment / disposition


	Equipment Management

· The next aspect of equipment management is the acquisition of equipment.
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Acquiring Equipment

• Purchase, Lease, or Rent

– Central acquisition

– Bulk procurement

• Donor provided

• Conditions of contract



	Acquiring Equipment

Weigh up the pros and cons for purchase vs. lease or rent.

For example, a manufacture may be willing to lease a piece of equipment to a laboratory for free, but the downside to this might be the heavy cost involved in the purchase of reagents.
There needs to be clarification between the laboratory and the donor. What exactly is the donor providing?  Equipment only? Equipment and reagents?  Equipment, reagents, and ongoing servicing? 

Before signing any contract, be clear on all details.  That is, always read the fine print. 
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Acquiring Equipment

• Contract considerations:

– Parts Manual

– Installation

– Operators’ Manual

– Trial period

– Contents of service contracts


	Acquiring Equipment

 Be sure the contract covers specific areas that pertain to the bulleted list. 


	Slide # 1-15


[image: image28.emf]Slide # 15

Equipment Management

Equipment Management

• Selection

• Acquisition

• Installation

• Calibration / Validation

• Maintenance 

• Troubleshooting 

• Service and repair

• Retiring equipment / disposition


	Equipment Management

· The next aspect of equipment management is the installation of equipment of equipment.
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Installation Checklist

• Prior to installation:

– verify physical requirements have been met



Safety checks, electrical, space, ventilation, water 

supply, ambient temperature, etc. 

– confirm responsibility for installation


	Installation Checklist

Responsibility for installation of equipment MUST be included in the contract, if this is required. Smaller and more simple pieces of equipment such as pipettes do not require installation, whereas larger of more complicated pieces of equipment would, e.g., a safety cabinet. 
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Installation 

• Upon receipt:



verify package contents 



do not attempt to use prior to proper 

installation 

• If required, ensure the equipment is  

installed by the manufacturer


	Installation

Ensure the correct piece of equipment has been delivered.
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Installation

• After installation

– Establish inventory record



Define conditions



Develop and implement protocols for 

calibration, performance verification, and 

operating procedures

– Establish maintenance program

– Provide training for all operators


	Installation


Update inventory record. 

Establish who is going to use the equipment.
Establish where the equipment will be situated or stored.
Establish maintenance program to be performed daily, weekly and monthly.  Be sure responsibilities are assigned for these tasks.

The level of training will depend upon the tasks performed by each operator.  Advanced level of training will cover all aspects regarding the equipment, including calibration, validation, troubleshooting, and operating procedures. Basic level of training may include operating procedures, and basic maintenance. 
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Equipment Management

• Selection

• Acquisition

• Installation

• Calibration / Validation

• Maintenance 

• Troubleshooting 

• Service and repair

• Retiring equipment / disposition



	Equipment Management

· The next aspect of equipment management is calibration & validation
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Equipment Calibration

• Perform initial calibration

– Calibrators or standards

– Follow manufacturer’s instructions

• Determine frequency of routine 

calibrations


	Equipment Calibration

Not every piece of equipment will require an initial calibration. An automatic analyzer would require calibration, but another   piece of equipment such as a volumetric pipette would not require calibration prior to use.
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Performance Validation

• Validate the performance of new 

equipment prior to use 

– Test known samples, analyze data

– Establish stability/uniformity temperature 

controlled equipment

– Check accuracy/precision for pipettors

– Check centrifuge rpms


	Performance Validation

Examples of validation may include:

Automated analyzer – run previously tested samples and compare data.
Water bath or incubator – check uniformity of temperature throughout the water bath or incubator.
Pipettes – a simple visual inspection is often detects faulty pipettes.  
Centrifuges – perform a mock centrifugation to ensure proper balance and specified rpms.
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Equipment Management

• Selection

• Acquisition

• Installation

• Calibration / Validation

• Maintenance

• Troubleshooting 

• Service and repair

• Retiring equipment / disposition


	Equipment Management

· The next aspect of equipment management is maintenance
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Maintenance Program

• Systematic and routine cleaning, adjustment and 

replacement of instrument and equipment parts 

– Performed periodically, daily, weekly, monthly

Example:

• Cleaning optical lenses

• Baseline or zero adjustments 

• Changing motor brushes

•


	Maintenance Program

The definition of a maintenance program. 
All maintenance programs should follow guidelines in accordance with the manufacturer’s instructions.
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Function Checks

• Monitoring of instrument parameters to verify 

that that your equipment is working according to 

the manufacturer’s specification

• Performed periodically, daily, weekly, monthly

• Performed after major instrument repair 

Example:

– Daily monitoring of temperatures

– Checking wavelength calibration

– Checking autoclave indicator paper


	Function Checks

The main reason for function checks is to ensure that the equipment is operating effectively and optimally.
Following a major service and prior to routine use, it is good practice to verify that the equipment is functioning properly.
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Implementing a Maintenance 

Program

• Assign responsibility

• Oversight of all laboratory equipment

• Individual responsibilities

• Develop written policies and procedures

• Train staff

• Keep records 


	Implementing a Maintenance Program

Implementing a maintenance program involves, establishing a plan consisting of written protocols, the assignment of responsibility, staff training, performance of maintenance and record keeping.

All laboratory personnel involved in using the equipment should be partly responsible for equipment maintenance.

Laboratory staff should be encouraged to take pride in maintaining the laboratory equipment, as this is part of good laboratory housekeeping.
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Implementing a Maintenance 

Program

• Create a record for  equipment  inventory

• Name, Model #, Serial #

• Location in lab

• Date purchased

• Manufacturer and vendor contact information

• Warranty, expiration date


	Implementing a Maintenance Program

Why is there a need for equipment inventory?  

Every piece of equipment must be accounted for.  The inventory contains pertinent information about the equipment, and assures that this information is readily available.

The inventory also serves as tool for management.  How else will you be able to determine the life span of the equipment? The acquisition date is part of this inventory.
The inventory could be developed maintained electronically, or manually, e.g., card system.
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Implementing a Maintenance 

Program 

• For each piece of equipment:



Establish routine maintenance plan



Establish required function checks



Develop a list of spare parts 


	Implementing a Maintenance Program

The routine maintenance plan should include a label to be placed on the piece of equipment stating date of last service, and date of future service.
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Implementing a Maintenance 

Program: Spare Parts

• Establish and maintain an inventory of most frequently 

used spare parts.  Include in record of inventory 

 Spare parts per equipment

 Part number

 Average use

 Minimal # of items to be stored 

 Cost and date of ordering

 Dates of entry and issuance of part from inventory stock 

 Balance of items remaining in inventory 


	Implementing a Maintenance Program:  Spare Parts

A functioning maintenance program requires that spare part should be kept on hand.  Details of these spare parts should be included in the inventory record.

This will ensure that spare parts are readily available for basic equipment repair.  An example is to have spare microscope bulbs on hand. 
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Implementing a Maintenance 

Program: Documents

• Develop written procedures for all equipment   

– Concise step-by-step instructions for performing 

maintenance and function checks

– Include guide for troubleshooting

• Establish maintenance records to track:

– function checks and routine maintenance

– calibration

– manufacturer’s service


	Implementing a Maintenance Program:  Documents

It’s important that when staff performs maintenance checks that written procedures are followed. These records must be kept accessible for lab staff and for audit purposes.
An example of a microscope maintenance procedure is included in the handouts.  One of the maintenance activities is to simply wipe away the oil from the objective.  This activity should be performed daily, or with each use.  It is important to record this maintenance check, as it serves as proof that this has been done, and will also aid in troubleshooting. 

For example, if you have trouble focusing a microscope, it could be a result of dirty lens from the buildup of oil.  Checking the maintenance record should indicate that the lens had not been cleaned over a period of time. 
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Sample Records

• Charts

• Logs

• Checklists

• Graphs

• Service Reports


	Sample Records

Keeping records up-to-date will alert staff to any potential problems.   For example, the recording of temperatures is not just for a daily check, but it also monitors the temperature over time.  An increase in a freezer temperature over time may indicate the freezer is about to fail.  This will allow for time to transfer material from the failing freezer to a functioning freezer to preserve the quality of the store materials until repair or replacement can be achieved.
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	Record keeping forms appropriately placed on the front of the refrigerator/freezer.
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Equipment Management

• Selection

• Acquisition

• Installation

• Calibration / Validation

• Maintenance

• Troubleshooting 

• Service and repair

• Retiring equipment / disposition


	Equipment Management

The next aspect of equipment management is troubleshooting
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Troubleshooting

• Check manufacturer’s instructions

• Determine source of problem

– Sample problem

– Reagent problem

– Equipment problem

– Check electrical supply

– Check water supply

• Make one change at a time 


	Troubleshooting

In addition to checking the manufacturer’s instructions, it is important to check that the standard operating procedures have been followed.
Keeping maintenance records will usually help to eliminate faulty equipment as the source of error. 

Various factors besides equipment failure may be the cause error.  Ascertain if the malfunction is due to human error or other sources such as reagents, water or electricity supply, or due to faulty equipment.

If error is a result of equipment failure, basic repair can be performed by laboratory staff, e.g., changing a microscope bulb.  Remember to update inventory and maintenance records.

If basic repair cannot be achieved then contact a service engineer, if accessible, or the manufacturer.
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When In-house efforts fail:

• Do NOT use equipment that does not function 

properly

• Options for testing:

– Refer to nearby laboratory

– Obtain backup instrument from central stores

– Store samples appropriately 

• Seek help from manufacturer or other technical 

expert 

• Place a malfunction notice on equipment


	When in-house efforts fail:

Stress  - Do not use faulty equipment.  Doing so will compromise patient care.
Alternative arrangements for testing must, especially for urgent samples.  Samples awaiting testing must be stored appropriately.  If alternative arrangements result in a delay of reporting, this should be communicated to the requestor.
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Equipment Management

• Selection

• Acquisition

• Installation

• Calibration / Validation

• Maintenance 

• Troubleshooting

• Service and repair

• Retiring equipment / disposition


	Equipment Management

· The next aspect of equipment management is service and repair
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Service and Repair

• Schedule service that must be periodically 

performed by the manufacturer 

• Options

– Centrally service small equipment, e.g., 

microscopes, washers, pipettes

– Team of biomedical service technicians 


	Service and Repair

Ensure that service contract is in place when the warranty expires.  This is especially important for complicated pieces of equipment that require manufacturers support, e.g., automated analyzers.
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Equipment Documentation

• Develop a  problem log record for each piece 

of equipment

• Date problem occurred, removed from service

• Reason for breakdown or failure

• Corrective action taken

• Date returned to use

• Change in maintenance or function checks


	Equipment Documentation

 Problem log records will aid with troubleshooting, and is an integral part of equipment documentation.  It can assist management with future purchase decisions.  For example, a piece of equipment with a history of problems and lack of support from the manufacturer will not likely be re-considered for future purchases.

Manufacturers may be more willing to provide support when equipment has been routinely maintained and up-to-date records available.
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Equipment Management

• Selection

• Acquisition

• Installation

• Calibration / Validation

• Maintenance 

• Troubleshooting 

• Service and repair

• Retiring equipment / disposition


	Equipment Management

· The next aspect of equipment management is retiring equipment 
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	Familiar Site?
Before equipment is disposed, you should consider a number of factors
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Retiring Equipment / Disposition

• When? 

– When experts indicate not repairable

– Outmoded, will replace with new equipment

• Why?

– Prevent inaccurate test results

– Free up valuable space

– Hazardous

• How?

– Salvage any useable parts

– Consider biohazard, follow safety disposal procedures


	Retiring Equipment / Disposition
It is pointless to clutter valuable laboratory space with unusable equipment.  You must consider when, why and how when disposing equipment.

Clutter itself is a safety hazard.
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Benefits of a Maintenance 

Program

• Safety

• Fewer interruptions of work

• Lower repair costs

• Elimination of premature replacement

• Less standby equipment

• Identification of high maintenance cost

• Reduction of variation in test results

• Greater confidence in the reliability of results


	Benefits of a Maintenance Program

The benefits far outweigh the time and efforts involved with managing your equipment. 
Equipment management is important for reliable test results, and ultimately patient diagnosis, care and treatment,  

	Problem Scenario #1
	You’re in the middle of performing ELISAs and the reader fails.  You don’t have a documented procedure for troubleshooting, the maintenance log has not been updated for two years, and the manufacturer’s instructions are missing.

What should you do?  Why? 

Suggested responses:

Test results should not be reported for this run. Depending on how soon a service call can be completed, the specimens may need to be referred to another laboratory for analysis.  Written procedures should be followed for appropriate referral of specimens.

The laboratory should immediately establish and follow written maintenance procedures.  This problem should be recorded on a problem log for future reference.  Once the instrument if operational, routine maintenance procedures should be followed and documented.


	Problem Scenario #2
	You have just received a new analyzer from one of your primary donors.  The instrument you were previously using has been out of service for over a month.  The laboratory is receiving constant pressure to report results.  

What would you do?  Why?

Suggested responses:

Test results should not be reported prior to proper validation of equipment performance specifications.  Doing so will compromise patient outcome, and decrease customer satisfaction.


	Exercise #2
	Select 2 common pieces of laboratory equipment.

1. Determine general maintenance that should be performed

2. Outline function checks 

Develop written instructions for performing #1 and #2 above.

	Summary

[image: image55.wmf]
	Ask for  volunteers to summarize key points that were made during the presentation

Record responses on the Flip Chart

Ask if there are any questions

Answer any final questions participants may have about the topics just presented.




	Assessment
	Administer written assessment (Appendix __)


APPENDIX 1:  Co-Worker Responsibilities

Course Title:  Equipment

Delineation of Responsibilities
In order to ensure that all of the responsibilities for this program are completed, each of the items on the list below should be initialed by the person responsible and all parties involved should sign their names at the end.
_________
Develop a budget for advertising, speakers, handouts etc.

_________
Select speakers and/or develop training material.

_________
Develop a detailed agenda setting time-frame for course and 

speakers.

_________
SET the DATE and LOCATION for the meeting; verify that this 

date doesn’t coincide with major events or religious holidays.  

Ensure that invited speaker(s) have agreed on the time and 


place.

_________
Check the training facility for adequate light, space, chairs, 


handicap access, temperature control, etc.

_________
Provide deadlines to speakers for submitting course outlines, 

handouts, audiovisual needs, etc.

_________
Reserve audiovisual equipment; check working condition, extra 

light bulbs, and electrical outlet requirements.  

_________
Obtain flip charts, laser pointer, blackboard and chalk as needed.

_________
Develop a backup plan in case of equipment failure. For example, 

make hard copies of slides or put slides on glossies for overhead 

projectors, in case projection equipment fails. 

_________
Advertise to target audience (if necessary).

_________
Check facility for safety equipment, space and supplies for 


laboratory tests, discard pans, autoclave, etc.

_________
Obtain all the supplies including pencils, paper, reagents and 

equipment, chalk; for workshops, obtain calculators if math or 

statistical calculations will be part of the course material.

_________
Develop registration forms for pre-registration.

_________
Develop sign-in sheets for attendees.

_________
Copy handouts.

_________
Develop forms to notify participants of their acceptance in the 

course.

_________
Make name tags for both speakers and participants.

_________
Develop feedback forms to evaluate course

_________
Pre-post tests 

I agree to be responsible for the items I initialed above.

Name:                                Print name                                 Signature

APPENDIX 2:  Registration Form

Course Registration Form

To apply for a training program, please complete the following information:

Title of course: _______________________________________________

Location and date of course______________________________________

Your name____________________________________________________



        Last                    First                  Middle Initial

Your address__________________________________________________

                                  Street

                     __________________________________________________

                                  City                     Province             Country


         ___________________________________________________

Your job title___________________________________________________

Your highest educational degree____________________________________

Your employer’s name ___________________________________________

Employer’s address ______________________________________________




 Street



         ______________________________________________




 City           Province                Country

Your signature__________________________________________________

Supervisor’s signature, if required___________________________________

Appendix 3:  Student Acceptance Letter

(Print on letterhead)

Return address:

Date:

Dear Dr/Mr/Ms/Mrs_________

Address of participant

I am pleased to inform you that you have been accepted to attend the course entitled Equipment Management.

The course will start promptly at ___________time.  Directions to the course and the agenda are enclosed.  

Please contact us if you are unable to attend.

Sincerely yours,

Name

Course Facilitator

APPENDIX 4:  Sign-In Sheet

 “Name of Course”

“Course Date”

	#
	Name
	Organization  Information
	Signature

	1
	
	
	

	2
	
	
	

	3
	
	
	

	4
	
	
	

	5
	
	
	

	6
	
	
	

	7
	
	
	

	8
	
	
	

	9
	
	
	

	10
	
	
	


Appendix 5: Sample Course Evaluation #1

Name of course_______________________________________________________________________

Date of course________________________________________________________________________


Your response to this evaluation is a valuable tool for the presenters to use to plan programs to meet your training needs.  Please respond by checking agree or disagree for each item in the table below.  Thank you.

	agree
	Disagree
	My reason for attending this course was to:

	
	
	1.  Obtain information that is directly related to my current job.

	
	
	2.  Obtain information for planned future activities in my work setting.

	
	
	3.  Obtain information to help correct deficiencies in inspections/accreditations.

	
	
	4.  Earn continuing education credits.

	
	
	5.  Exchange ideas with colleagues.

	agree
	Disagree
	Course evaluation:

	
	
	6.   The level of the content presented was appropriate for my background.

	
	
	7.   The course covered the objectives stated in the announcements/handouts.

	
	
	8.   The material presented in the course was relevant to my work.

	
	
	9.   Much of the content covered was new or updated information for me.

	
	
	10. I was able to interact with faculty and other participants. (If on-site course)

	
	
	11. The teaching methods used were appropriate to learning.

	
	
	12. I learned information, or acquired skills I can use in my job immediately.

	
	
	13. Information presented can be applied when equipment/supplies are funded.

	
	
	14. Attending this course was worth the time and money invested.

	
	
	15. The training facilities were appropriate for learning.


16.  Please provide feedback for each speaker in the space provided if you select “partially” or “no” responses.

Speaker #1 - met stated objectives
 ( yes  ( partially   ( no______________________________________

- conveyed material clearly  
 ( yes  ( partially  ( no_______________________________________

Speaker #2 - met stated objectives   ( yes  ( partially   ( no______________________________________

             
- conveyed material clearly   ( yes  ( partially   ( no_____________________________________

Speaker #3 - met stated objectives
   ( yes  ( partially   ( no_____________________________________  

- conveyed material clearly   ( yes  ( partially   ( no______________________________________
         

17.
Based on what you have learned in this course, what SPECIFIC change (s) do you plan to make

        in your work practice? (Continue on back if necessary).______________________________________               _____________________________________________________________________________________     

       _____________________________________________________________________________________

18.  Please check the response that describes your area of expertise.

       ( Laboratory  ( Nursing  ( Physician  ( Safety professional

       ( Other, please specify_____________________________________________

 Sample Evaluation Form #2

Course Name:_________________________________Date: ___________________________                  

Instructor:  ____________________                              Location:   ________________________
Please complete this form to let us know your assessment of the course.

This  course:



Strongly

Strongly






Agree
       Agree
Disagree          Disagree

Met stated objectives


     □  
         □  
    □  

□  
Will help improve my job performance
     □  
         □  
    □  

□  
Had well organized content

     □  
         □  
    □  

□  
Included appropriate training material

   (audiovisuals, handouts, exercises)
     □  
         □  
    □  

□  
Used appropriate training methods
     □  
         □  
    □  

□  
The instructor:

Was an effective teacher

     □  
         □  
    □  

□  
Held my attention


     □  
         □  
    □  

□  
Was knowledgeable of the content
     □  
         □  
    □  

□  
Provided constructive feedback

     □  
         □  
    □  

□  





        None     Basic     Intermediate    Advanced   Expert

Your knowledge/skill level in the subject matter

BEFORE the course would be rated as:            □         □ 
      □ 
 
□  
     □  
AFTER the course would be rated as:
          □         □ 
      □ 
 
□
     □  
Comments:

What was most effective about the course?

What do you think should be improved?

What will you change in your work situation as a result of this course?

What is your overall evaluation of this course?     Excellent  □ 

Good  □







 Satisfactory □ 

 Unsatisfactory  □  
Appendix 6:  Letters to Speakers

Sample letter to speaker confirming verbal invitation to speak

LETTERHEAD

Return address

Date

Name of speaker

Address of speaker

Dear________:

Thank you very much for agreeing to present a one-hour lecture on the topic of 

“___”  at our program “title” which will meet on “date” at “location”.

We provide “   “ credits for this program.  The accrediting agency requires that all 

speakers complete the attached forms (if necessary – conflict of interest, etc).

We will need a copy of your resume to include with the application as well.

Any handouts you wish to give to the participants should be sent to us by “date” so we 

can copy and include them in the participant manual.

Please suggest three items to include on a pre-and post-test to help us evaluate the level 

of learning that took place in the course.  

(mention amount of honorarium if applicable)

(include directions to course if necessary)

Thank you so much for your interest in training.

Sincerely yours,

Course administrator

Appendix 7: Pre-test

Equipment Pre-Test

Name: ________________________________

Location of course:______________________

Date of course:_________________________

1. Name three reasons that an equipment program should be a part of the overall Quality System of the laboratory.

2. How would you validate that a new piece of equipment is working properly?

3. Name three points you should consider when choosing new equipment for your laboratory.

4. What is the rationale for performing function checks on new equipment?

Equipment Post-Test

Name: ________________________________

Location of course:______________________

Date of course:_________________________

1. Name three reasons that an equipment program should be a part of the overall Quality System of the laboratory.

2. How would you validate that a new piece of equipment is working properly?

3. Name three points you should consider when choosing new equipment for your laboratory.

4. What is the rationale for performing function checks on new equipment?




	Obtain information 


	Observe skill 


 	Practice skill


	Obtain feedback


	Modify skill based on feedback 








How do you think this pyramid was built? 


Top first?


All at the same time?





No, of course not.  The foundation was laid and secure, and then the building was built from the bottom up.  Good teaching is based on the same principle.
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Taxonomy of Educational Objectives





       Cognitive:


      Evaluate


         Synthesize


            Analyze


               Discuss              


                 List





    Psychomotor:   


     Operate Instrument


        Manipulate


            Adapt


              Perform        


           


              Build


                








    Affective:  


      Demonstrate


         Value


            Respect


              Support


                 Do    
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