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ABSTRACT: Competency based education and
training (CBET) helps to prepare graduates of medical
laboratory science programs for the specific needs of the
workforce. This is especially important in resource-
limited countries where shortage of laboratory personnel
creates a large demand for skilled graduates. Internet
and other technology can be useful to teach specific
tasks in CBET. Even in resource-limited countries,
technology can be used in the implementation of
competency based education and training curricula in
medical laboratory programs.
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LEARNING OBJECTIVES

1. Define competency based education and training
(CBET)

2 Describe the curriculum needs in developing
countries

3. Explain the process of CBET curriculum
development for medical laboratory programs

4. Justify the use of internet and other technology in
CBET curricula for medical laboratory programs

5. Describe an example CBET curriculum for a
resource limited country
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INTRODUCTION

Technology is useful in the implementation of
competency based education and training (CBET)
curriculum in medical laboratory programs, even in
resource-limited countries. Uninterrupted power and
access to internet are priorities in many medical
laboratory programs in developing countries and
students often have access to internet cafes and
computer centers on and off campus. As students
become aware of careers in medical laboratories in
resource-limited  countries, they want access to
education and training that adequately prepares them
for the workforce and provides opportunities for
advancement. Competency based education and
training often meets those needs since it provides for the
education  aspect, the knowledge and moral
development, and the training aspect, supervised

practice for proficiency in a skill or profession.

First, an introduction to CBET is helpful. Education is
defined as to develop mentally, morally or aesthetically
by instruction while training is defined as making
prepared by exercise for a test of skill. Training is
associated with psychomotor skills which require some
motor activity which proceeds from mental activity.'
Medical laboratory professionals must draw upon
critical thinking, ethical practices as well as hand-eye
coordination in order to carry out even the most simple
daily tasks and thus, medical laboratory education uses
throughout  the

both  education and training

curriculum.

Traditional post-secondary education is often organized
based on the knowledge and subject matter to be taught
in a specific time interval. The course leader determines
which learning objectives should be addressed within a
semester and develops a list of topical lectures and
supporting laboratory exercises. In CBET, the units of
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instruction, course modules, are organized around
learner mastery of specific tasks and knowledge to
achieve competency. In order for CBET to be effective,
the competencies are selected based on specific needs
that all learners should master, provided sufficient time
and appropriate educational methods are used. CBET is
often described as learner outcome oriented rather than
teacher and time oriented.?

Competency based education and training are
concentrated on outcomes connected with scope of
practice. Outcomes are taught with increasing
complexity so that foundational knowledge can be built
upon.” Competencies taught in CBET are measured
using benchmark assessments, provide for individual
development of student performance, and ideally, allow
for individual student-paced instruction.>*> Compet-
ency-based education and training are considered more
efficient in many programs, including businesses and
industries that have been built around the competency-

based model.®”

Curriculum needs in Developing Countries

Many developing countries suffer from a lack of skilled
medical laboratorians coupled with an increasing
demand for laboratory services. The cost of post-
secondary education, while significantly less than in
developed countries, still represents a significant barrier
to students in long-term educational programs.
Likewise, access is limited. Some larger countries, such
as Tanzania, have rapidly increased the number of
health care facilities which provide laboratory services at
the primary, secondary, tertiary, or reference healthcare
levels and have clearly defined occupational roles for
each level. Thus, education and training in developing
countries should take into consideration laboratory
scope of practice and provide for the needs of the
healthcare system. In addition, curricula that address
career laddering serve both the healthcare system and
the individual’s needs.

As an example, Tanzania has developed CBET medical
laboratory  curricula to provide for laboratory
technicians with competencies to meet the needs of
three tiers of laboratory service. For example, a module
from the 2™ year of the MLT curriculum is named
“Laboratory Specimen Collection and Transportation.”

Students are given time in this module to develop
competencies in seven outcomes. One outcome and its
four associated tasks is shown in Table 1. A module
from the third year of the MLT curriculum is named
“Laboratory Quality System Management.” Students
are provided with time to gain competencies in eleven
outcomes. One of these outcomes and its associated
tasks are shown in Table 2. These national standardized
CBET curricula are based on specific scope of practice
and help to supply more laboratorians at each tier of
service.

Table 1. One Outcome and the Associated Tasks from 2" Year
MLT Course Module

Outcome Number 2.1. Use specimen collection equipment and
laboratory ware correctly and with care.
Tasks for Outcome 2.1:
a) identify specimen collection equipment and laboratory ware
b) Explain the function of specimen collection equipment and
laboratory ware
¢) Explain the steps for use of specimen collection equipment
and laboratory ware
d) Use specimen collection equipment and laboratory ware
according to procedures

Table 2. One Outcome and the Associated Tasks from 3™ Year
MLT Course Module

Outcome Number 3.1. Describe quality essential at the pre-
analytical phase.
Tasks for Outcome 3.1:
a) Explain pre-analytical phase of the quality assurance cycle
b) List quality system essentials of the pre-analytical phase
c) Describe proper packaging, storage and transportation of
laboratory specimens
d) Explain personnel competence assessment
e) Describe laboratory services at a regional level with the use of
an organogram
f) Describe procedures for laboratory biosafety and
containment
g) Explain the importance of preparing and recording on
temperature charts

Process of CBET development for Medical Laboratory
Programs

Competency based education and training originated in
vocational training in the late 1970s but are gradually
becoming incorporated into other educational settings.”
The competency approach is commonly employed in
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undergraduate and postgraduate public health and
medical education in many countries including US,
UK, New Zealand, and Australia.”'® This approach is
also being used in medical laboratory programs in
Eastern and Southern Africa. The curriculum must
address the mission of the educational program, which
is to provide entry level medical laboratorians for the
laboratory ~ service.  Functional analysis of the
occupational roles, referring to governmental job
descriptions, the national laboratory strategic plan, and
standardized test menus helps to clarify the mission
statement. Instructional goals and objectives can be
developed to further capture the means by which an
educational program will implement its stated mission,
as specified in accreditation criteria. The goal of
professional education clarifies the intent of the
educational program to produce graduates who are able

to apply core educational knowledge.!

The first step of a competency based curriculum is to
develop outcomes that address the needs of the
profession.'” These outcomes are often subdivided into
principal learning outcomes (PLO), enabling outcomes
(EO), and sub-enabling outcome (SEO) statements. It
is helpful to first order PLOs from basic to complex so
that organization into units of instruction and
programmatic structure is less difficult.

The next step is to develop tasks and competencies
specifically for each SEO that are measurable behaviors.
The most specific type of outcome statement is the task
activity described as a learning objective. Since the tasks
are written to be measurable behaviors, assessment is
targeted to the task. Specifying the type of assessment
for each behavior, as well as benchmarks or standards,
helps to complete the competency based outcomes.
Identifying the average number of instructional hours is
helpful in the next step of forming the competencies
into units of instruction and ultimately in forming the
curriculum  structure, particularly for student-paced
instruction.

The third step is to cluster sub-enabling outcomes with
their tasks into units of instruction such as course
modules. This helps to organize competencies into
related areas of expertise. The total instructional hours
of the sub-enabling outcomes and tasks are added up to
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determine total instructional hours for each course
module and can be converted to credit hours according
to the formula provided by the institution. This
information along with the assessment methods and
other key information should be specified in the course
module syllabi along with institutional requirements.
Names of course modules will often take a more
competency based approach rather than a subject based
approach, e.g., Customer Care and Communication
versus Laboratory Management.

The last step is to distribute course modules into
programmatic structure based on weeks, semesters,
quarters, or years to fit the institutional calendar. It is
important, as with any curriculum, to consider
prerequisite tasks and competencies addressed in earlier
or co-current semesters. Outcomes within course
modules should build on previous outcomes so that
foundational knowledge and skills can be reinforced and
applied to intermediate and advanced competencies.

In developing countries, new skill(s) are being
introduced into laboratory service such as automation
and the quality systems approach. To implement the
competency based curriculum in developing countries,
new technologies and competencies in the delivery of
laboratory services should be taught to tutors, faculty,
and clinical instructors. A program for training of
trainers (TOT) can be part of the implementation stage
of competency based curriculum.

Role of Technology in Medical Laboratory Program CBET
Curricula

The use of information and communication technology
(ICT) to enhance education has been ongoing in the
USA for the past four decades.”” However ICT is valued
in providing education in medical laboratory programs,
one often assumes that technology is not available in
developing countries. Nonetheless, medical laboratory
education in developing countries has progressed from
giving oral lectures, writing on the chalkboard, and
demonstrating a few laboratory procedures to using
computers, computer projectors, multi-head micro-
scopes, digital microscopy, and the internet.

Technology provides excellent support for teaching
competency-based education and training in that it can
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help to clearly demonstrate principles that may be
difficult to grasp with traditional teaching methods.
Computerized presentation slides such as Microsoft
PowerPoint® are being used for animated
demonstrations, illustrating steps of a procedure, and
creating job aids and handouts. These new technologies
can assist in individual and group learning.'* Although
most students in developing countries don’t carry a
laptop computer to class, they frequently do carry a
flash drive with them. Students often have access to
student computer centers or internet cafes on or near
campus, so they appreciate the opportunity to receive
the lecture notes and practice exercises on a flash drive
after the presentation to view on a computer or to print
out handouts for additional study. Although students
are used to note-taking in class, these presentation notes
can help to organize foundation knowledge and pose
questions that lead toward application and critical
thinking.

Some of the competencies in medical laboratory
programs in developing countries involve method
evaluation, research, and epidemiology projects.
Medical laboratory students are taught how to search
for literature and references for their research projects
and to write scientific papers. Internet technology is
becoming available in some universities and medical
laboratory schools to provide access to online journals
and periodicals, animated demonstrations and video
clips, and online textbooks. This is especially helpful to
medical laboratory programs since library resources in
many cases are either absent or severely outdated. Access
to internet resources gives them an economical way to
support their research projects. However, using internet
resources should not encourage a “cut and paste”
mentality in students. Educational standards expect that
students writing research papers do more than gather
information or “scoop and smush, copy and paste” when
they research."

Online textbooks are available that are extremely helpful
to medical laboratory faculty and students in resource
limited countries, particularly when appropriate
textbooks are expensive, become obsolete quickly, or are
difficult to find. Some examples include the online

biotechnology textbooks and a microbiology textbook
at URL:

e http://www.ncbi.nlm.nih.gov/About/primer/index.

html

e http://www.ncbi.nlm.nih.gov/bookshelf/br.fegi?
book=mboc4.

e http://pathmicro.med.sc.edu/book/welcome.htm

This paper provided information about wuse of
technology in competency based education and training
in medical laboratory programs in resource limited
countries. This information may be useful to medical
laboratory educators in the USA as they consider
approaches and make decisions for competency-based
program planning and curriculum development.
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Take a closer look at these New Titles --

B Assuring Analytical Quality of Re-
sults in the Clinical Laboratory - 7 hour
P.A.C.E.capproved course on analyzing
data to assure quality; by David
Plaut; CD

B Clinical Lab Investigations: Case Studies

for the Laboratory Professional - a new case

study is available; download case for free, fee
for P.A.CE.° credit

®  Applied Phlebotomy Videos - 3 of 5
videos recently updated; excellent de-
tail on each; P.A.C.E.°approved; by Den-
nis Ernst; DVD

B Basic QC Practices - 144
new 3rd edition; thousands of lab
professionals have made this
book their standard reference
on QC; updated and expanded coverage;
Westgard Quality Corp.; book

B Complete Guide to Lab Safety - new 3rd
edition; updated manual for compliance and
traning advice; by Terry Jo Gile
4 For more information, visit www.ascls.org, click on

Continuing Education/What's New? or email joanp@ascls.org.
\Amer'ioan Society for Clinical Laboratory Science, 6701 Democracy Blvd., Suite 300, Bethesda, MD 20817
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