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Task analysis is the process of defining the
discrete steps, or tasks that, when executed,
will ensure the effective and efficient
performance of a job. Careful task analysis
can add substantial value to an
organization’s training courseware.

INTRODUCTION

This article reviews the place of task analysis in
the process of developing a standard operating
procedure (SOP) and the subsequent training
module. Task analysis is the process of defining
the discrete steps, or tasks that, when executed,
will ensure effective and efficient performance

of a job. We look initially at strategic issueglan
then review some tactical concerns. First, we
will consider the strategic relationship between
the analysis of training needs and task analysis;
then we will examine how task analysis fits into
the ADDIE model of instructional design.

ADDIE is the acronym of a generic instructional
design model, comprised of the following
phases: Analyze, Design, Develop, Implement,
and Evaluate. Turning next to tactical matters,
we will review how an instructional designer
plans and prepares for a task analysis, undertakes
a task analysis, identifies best practices, and
completes the task analysis and incorporates the

data into the procedure. Throughout, we will pay
special attention to the importance of standards
in any SOP.[1]

Analysis of Training Needs

When we analyze training needs, we typically
look at four levels of analysis: the organization,
its facility, the employee, and the task. The
organization includes organizational structure,
business case, and supervisory factors; it also
includes the employee’s compensation and
upward mobility. The facility of the

organization includes such specifics as working
conditions, workplace hazards, and utilities. The
organization and its facility are situational level
— they impact on training needs but are not the
object of training intervention. Should problems
be identified with the facility or the organization
the typical remedy would not be training — it
would either be a problem-specific (safety,
environmental, etc.) corrective action [2] or it
would be an organizational development (OD)
initiative.[3] The organization and its facilityea
important for the analysis of training needs
because they situate employees and the tasks
they are to perform. The facility and organization
can have a profound impact on training needs
and training effectiveness.[4]



In considering the required attributes of the erppéo
within the organization, we consider the skill-aad
the employee’s disposition. The skill-set is
encompassed by the employee’s curriculum and
training plan, which indicate the employee’s
completed training as well as competencies and
qualifications. The dispositions include the
employee’s personality, insofar as it impacts on
work-related attitudes, which contribute in turn to
motivations and, ultimately, behaviors. Two
different and important motivations are an
employee’s motivation to participate in the
company’s established training program, and his or
her motivation to transfer the training to the [6b.
The conjunction of skills and dispositions situaited
a particular facility and organization creates the
employee’s work-place performance.

Finally, our analysis of training needs focusesrupo
the task. The task includes its component steps; th
task itself is included in a larger process withain
sequence of tasks. Of critical importance in an
analysis of the task are the standards that d#ime
acceptable levels of task performance, those levels
that will allow the organization to attain its desl
outcomes.[6]

Task Analysis and Performance Gaps
Careful task analysis can add substantial val@nto
organization’s training courseware. The purpose of
courseware — learning management system (LMS)
software, structured on-the-job training (SOJT)
module, etc. — is to close a performance gap foreso
group of employees. The term performance gap
means that employee performance does not meet
some standard.

Standards provide guidance for tasks and processes
within manufacturing and quality control lab sysgm
as well as in clinical operations, Quality Assumnc
(QA), biometrics, and pharmacovigilance. As a
result of task analysis, best practices are idediif

and can be mandated as standards. These standards
may be documented in procedures, protocols,
manufacturing orders, packaging orders, etc. For
example, if a manufacturing order in the
pharmaceutical industry stipulates that tablet
thickness should be X mm, the pressing cylinder
height parameter of an appropriately qualified &ett
Tablet Press is set to that standard. For bresaike,

all of these types of documents will be called
standard operating procedures (SOPSs).[7]

An SOP stipulates standards — and promotes
consistent practice — for task performance. Once
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these standards are specified, it is possibleeotify

a performance gap, the gap between existing
employee performance and the standard required by
the SOP. Courseware can then be designed to address
the performance gap.

Before the courseware has even entered the
developmental process, the data derived from task
analysis can be used to revise and improve the SOP
that is the basis of the training. Thoroughgoirgkta
analysis will of course add to the overall cost of
developing the SOP and the subsequent courseware,
but it is a cost that is well worth incurring, besa

the cost of quality training will be offset in fewe

errors on the manufacturing floor.

TASK ANALYSIS AND

THE ADDIE MODEL

The ADDIE model is a generic instructional design
model. It provides guidance at a fairly high lefcel
instructional designers, software engineers, etc as
they author and revise courseware. As we havalnote
abovethe elements or phases of the ADDIE model
are Analyze, Design, Develop, Implement, and
Evaluate. These elements are sequential — each
element depends upon the successful completion of
the preceding phase.

Moreover, the ADDIE model is an iterative feedback
model, which means that the results of the Evajunati
phase are fed back, closing the loop, facilitating
further refinement of the courseware. If the
evaluation shows that the training module has
shortcomings, for example, that the sequence of
learning tasks is incomplete, those shortcomings ar
fed back to the author(s) of the courseware to be
analyzed again. Further design ateelopment
efforts follow, until the courseware meets the
organization’'s needs. Thus the ADDIE model has an
evident affinity with the DMAIC (Define, Measure,
Analyze, Design, Verify)[8] cycle of Six Sigma
improvement efforts .

It is important to stress that the iterations witthie
ADDIE model continue until management decides
that organizational needs have been met. More
generally, any relaxation or deviation from the
ADDIE model, such as a “satisficing” level of
performance [9] or the skipping of a phase, are
management



decisions. These decisions can take the form of
criteria established before a project is initiaed).

a stopping rule) or while the project is underway
(e.g. “that product has been refined enough.”) [10]

The initial phase of the ADDIE model, the
Analysis phase, refers to the analysis of four
aspects of the process that will be addressededy th
courseware, be it a manufacturing facility, Quality
Control (QC) lab, clinical operations, or drug
safety process. These are the analysis of the
facility or context, the analysis of the organipati
the analysis of employee’s skill-set and dispositio
and the analysis of the task. These four aspects —
facility, organization, employee skills and
disposition, and task — are to be analyzed to
identify the sequence of tasks, the sum total ef th
process, which will lead to the outcomes that the
organization desires.

A process is a systematically organized set of
inputs, tasks or activities, outputs and standards
that pertain to, and control, the inputs, tasks, an
outputs.[11] There are several different types of
process.

The manufacturing or lab process may be a person
to equipment (or instrument) process, a person to
paper process, or a person to person processyit ma
be some combination of the three types. An
example of a person to equipment process would
be a technician calibrating an instrument; a person
to paper process would be a technician recording
the as-found and as-left data from a given
calibration on the appropriate log; a person to
person process would be a line supervisor who is
responsible to immediately inform a technician
when an instrument is available for calibration.

For each of these types of process, the standards
are captured in a document.

An SOP documents the standards and tasks that
make up a process.[12] A well-formatted SOP
facilitates correct task performance and consistent
practice. It has a column identifying personrel o
positions that are responsible for tasks, a
correlative “activities” column indicating the task
and their sequence, as well as the standards that
define the satisfactory completion of the tasks.
Once standards are specified, the performance gap
between existing employee performance and that
required by the SOP can be addressed. The
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courseware can then be designed to close the
performance gap; this remediation activity begins
in the Design phase of the ADDIE model.

The question at this point is, How do we winnow
through a number of possible standards and tasks
to settle upon the best practices for that process,
and then document those best practices? [13] How
do we write good SOPs?

TACTICS OF TASK ANALYSIS

Clearly, we must analyze the tasks before we can
document the tasks. Hence, task analysis comes
first; a good SOP depends upon a good task
analysis. Several questions about methods must be
addressed before a facilitator can undertake a task
analysis. How does the author structure the task
analysis — will an informal approach or a more
formal approach be employed? How will the
author collect the data on tasks? There are devera
options — operator behavior can be directly
observed, critical incidents can be reviewed (a
case-study approach), questionnaires can be
developed (and, if so, can be distributed to variou
employees), experts can be interviewed, etc. In
this article, we will focus our attention on a less
formal approach, involving the interview of

experts. This approach is broadly applicable and
relatively inexpensive.

There are a dozen steps to task analysis; we will
discuss each in turn.[14] As with any well-
planned project, we must first determine the scope
of the task analysis. Once the scope is determined
employees who are experts in the task (called
Subject Matter Experts, SMESs) are identified and
contacted. Then existing documentation is
reviewed; this prevents duplication of effort.
Finally, the task analysis session is scheduled.
These elements are the responsibility of the author
of the SOP or courseware, the facilitator of thekta
analysis session.

Develop Project Plan

The first step is to develop the project plan for t
task analysis. The project plan delineates the
process to be analyzed, including its boundaries;
the participants, including their levels of expssii
their responsibilities; and the intended outconfes o
the task analysis, i.e. the expectations the
participants



will have, stated in terms of behavioral objectioes
S.M.A.R.T. (Specific, Measurable, Achievable,
Relevant, and Time-based) objectives

Suppose, for example, the process to be documented
was the manufacture of a petrolatum/wax-based
topical ointment, with active ingredient X. The
boundaries of the process wouldbispensingon the
input side, andistribution Centeron the output side.

For this illustration, the participants would be E#
who manufacture the ointment; their responsibdifie
the task analysis include identifying relevant
documents, generating a list of tasks, identifytime
responsible parties, etc.

For the illustrative process, the outcomes might
include: identify relevant procedures and
manufacturing orders, develop list of tasks (elgaim
raw materials, set up equipment, clean and sanitize
prepare excipients, load excipients, load active
ingredient, mix according to process parameters,
transfer to holding tank, obtain product samplils, f
tubes, seal tubes, inspect, package and storegirodu
etc), develop criteria and protocols for identifyin
responsible parties, and so forth.

The finalized project plan has several uses. It wi
help to make the business case for the task apalysi
direct the review of existing documentation,
communicate with the participants — the SMEs — and
help to ensure the continuing focus of the on-going
task analysis.

Identify Subject Matter Experts

The second step is to identify the SMEs. The autho
of the SOP is not necessarily the expert, or even a
expert, on the process to be documented. There may
be several employees who are SMEs on this process.
It is important to identify these SMEs, and to tet
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task analysis relates to proficiency at the taskutr
task level, while domain expertise relates to more
comprehensive proficiency — the “big picture,” dwy
will.[16] Also, a number of SMEs will make it mer
likely that the industrial safety, environmental,
regulatory, quality assurance, and cultural aspafcts
the process are covered in the task analysis. theyl
should be covered! Once the SMEs have been
identified, the list of invitees needs management
approval.

Review Existing Documentation

The third step is the review of existing
documentation. The project plan of the task amslys
will raise several questions, including: Was there
prior version of the SOP? Are there similar SO w
the same tasks and/or concepts? Are there pre-
existing task analyses that can be utilized?

Sometimes the author of the SOP, or management,
will suggest that the SOP can simply be a revisibn
the prior version, with no explicit task analysis.
“Clean it up — add a few steps here, delete a fepss
there.” This is the “literary” approach to writirag

SOP, which runs the risk that the successivelyezon
versions of the SOP will take on a life of theirmqw
taking a tangent that becomes ever more distant fro
the tasks and process they are intended to document
This literary approach is sometimes called “writang
procedure without leaving one’s desk.” It is robe
recommended — it is a major source of bad procadure

Prior versions of a procedure should be revieweal as
preparatory step in a task analysis, not as amalige
to the task analysis. The key source of infornmafar
documenting the process is the SMEs who work
within the process all the time, not a prior vensod

the SOP.

Schedule Task Analysis

agreement of management, business owners, and othefThe fourth step is to schedule the task analysis

experts on the list of SMEs.

Among the criteria for identifying SMEs, the sum of
their expertise should be comprehensive — it should
cover the whole manufacturing or lab process thit f
within the scope.[15] It is important to seleevesral
SMEs, to ensure that a range (and perhaps vatjgbili
of expert opinion is included. Moreover, there are
several levels of expertise that should be repteden

session. This includes developing the agenda, sgndi
invitations to the SMEs, reserving the room, and
assembling all materials for the session.

To this point we have specified the scope of th& ta
analysis; we have identified and contacted the SMEs
we have reviewed existing documentation; and we
have scheduled the task analysis session. Noareve
ready to undertake the task analysis session.



From this point, as we undertake the task analysis
session, the SMEs must be readied. Next, the tasks
included within the process must be identifiedpals
task responsibilities must be identified. Then the
tasks must be chunked and labeled to reflect the
business process, and the business order must be
established within and across chunks. Last,
concepts need to be identified for each chunk

Prepare SMEs for Task Analysis

When getting the SMEs ready for the task analysis
session, it is important to remember that they are
the key source of information for documenting the
process into an SOP. Treat them right! [17] Make
the SMEs comfortable with the agenda, the room,
and the building. Locate the restrooms, water
fountains, etc. Review the Emergency Response
Plan and evacuation routes. Discuss the project
plan with them, and then finalize it.

Identify Tasks in Terms of Outcomes

Next, prepare the SMEs to identify the tasks in
terms of the outcomes. This involves
distinguishing between steps, tasks, and processes.
A step is a discrete action (e.g. throw a switch).
task is a set of steps that achieve a specific
outcome (e.g. shut down the tablet press). A
process is a set of tasks that achieve a more gener
outcome (e.g. produce a batch of topical ointment).
Once these have been clarified, the SMEs can
begin to identify tasks.[18]

As the group identifies and lists tasks, bear indni
the role of the facilitator of this task analysis
session. Facilitators should focus on getting
information from the SMEs rather than

contributing themselves. The facilitator should
provide direction as well; the session should focus
on tasks, not processes. The SMEs should, at a
minimum, provide action verbs and a direct object
for each task statement.[19] As SMEs identify
tasks, begin to map out the process. Encourage the
SMEs to review and correct the process map as the
group proceeds; at this stage the process map is a
work-in-progress.

Identify Task Responsibilities

Ask the SMEs to begin to identify task
responsibilities. Which employee or position is
responsible for each task? Be alert for ambiguous
responsibilities — there can be no task without a
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unique responsible party. If it appears that & tas
has no responsible employee, or a number of
responsible employees, it is unlikely that the SMEs
will be able to resolve the issue. Each ambiguity
should be noted for later resolution by
management. There may be a need to add “swim
lanes” to the process map to distinguish the variou
responsibilities and collaborations.

Be alert for disproportional task responsibilitids.

a position has only one responsibility in a lengthy
procedure, this may signal that the task should be
moved entirely to another SOP. For instance, the
task responsibilities of end users, data managers,
and system administrators in a typical database
SOP are quite disproportionate. End users log on,
maintain the integrity of passwords, navigate the
application, query, print pre-formatted reportd| ca
the help desk with problems, and log off. In
addition to these tasks, data managers enter, edit,
and verify data, change fields, print customized
reports, etc. In addition to all these tasks,eyst
administrators maintain security, allocate rights,
etc. Rather than including all these tasks in a
single lengthy “Database SOP,” it is preferable to
have several shorter procedures, one for each user
group. The training implications are less
formidable, and the possibility exists of
consolidating SOPs, for instance an “End user
SOP” for a number of applications.

In any case, identifying task responsibilities will
prove useful for a preliminary Training Audience
List of employees who must be trained on this
SOP.

Chunk and Label Tasks

When the task analysis session is underway, begin
to chunk and label the tasks to reflect the busines
process. Ask if the tasks can be aggregated. Fo
example, “Sign the calibration log,” “Date the
calibration log,” and “Have supervision review the
log” might be aggregated as “Complete the
documentation of the log.” At this stage of thekta
analysis, it is important to chunk from the
employees’ perspective; use audience-focused
words. Labels provide a rationale for the chunks.
Aim for about seven tasks per chunk. Be alert for
the need to map subtasks, as well as decisiongpoint
(and associated



decision criteria), strategies, etc.

Also, establish the business order for the chunks.
What is the flow within the process? If a clear
logical order is not available, use a generic arder
If a single order is not possible, establish a uaiq
order for each of the main user groups. (This may
be another signal that there are multiple SOPs
involved.)

Identify “Chunk” Concepts

Finally, identify concepts for each chunk. Tasks
describe how to do something; concepts provide
the science for task performance. For example,
“Completing the documentation of the log” might
be conceptualized as “Making the calibration
process ‘Audit Proof’,” ensuring that there is a
complete audit trail for every calibration.

At this point, we have prepared the SMEs for the
task analysis; we have identified the tasks related
to the scope; we have identified the responsible
party for each task; we have chunked and labeled
the tasks to reflect the business process; we have
established the business order within and acress th
chunks; and last, we have identified concepts for
each chunk. Now we are ready to complete the
Task Analysis.

From this point, a draft process map will be
prepared that includes the tasks, chunks, and
concepts. Next, we will highlight best practitgs
means of a peer review of the draft process map by
the SMEs (perhaps a subset) or other experts.
Next, we challenge the draft process map on the
floor or in the lab, to stress its real-world
applicability. Finally, we revise the process map

in light of these critical inputs.

Draft Process Map

The tenth step is to complete the draft of the
process map. Start at a high level and work down,
in an iterative fashion, to the desired level abile

Be sure to include the beginning and the end of the
process; check back to the scope statement. Do not
include anything that's outside the scope. Keep a
relatively uniform level of detail; don’t have some
aspects of the process mapped out in great detail,
and other aspects merely sketched. Step back from
the map, as you're drafting it, to review its overa
appearance, its coherence.
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Submit Process Map to Peer Review

When the draft is ready, submit it to a peer review
by some or all the SMESs, other experts, or the
business owner. On the positive side, the
reviewers should look for best practices, value-
adding steps, flexibility in light of changing
demands, and scalability in light of changing
output targets, etc. On the negative side, they
should look for bottlenecks in the process,
duplication of effort, unnecessary steps or tasks,
non-value-adding steps, role ambiguities (several
positions responsible for a task, or no one
responsible for a task), etc. Document all the
points raised by the peer review.

Then, we test the process map’s real-world
applicability by challenging it step-by-step on the
floor or lab bench. Select a seasoned employee
within the scope — not a SME — and compatre the
process as mapped with the employee’s activities.
Do they align? Ask questions — look for evidence
of resistance, repetition, human factors problems
like task complexity. Document everything in the
challenge.

Assemble, Evaluate, and Revise Process

Map

The last step in the task analysis is to assenible a
the data from this stage, evaluate it
comprehensively, and revise the process map in
light of it.

Now we have completed the task analysis. We
have drafted the process map; we have highlighted
best practices; we have challenged the process map
in a real-world setting; and finally, we have reds

the process map in light of all these inputsslti

time to seek management approval.

Once the task analysis has been finalized, and
approved by management, the facilitator can
translate the task analysis process map into the
documentary form of the SOP, the actual
procedure, protocol, manufacturing order,
packaging order, etc. Many times, this translation
will amount to the discursive writing out of the
process map captured in Visio. Any time the
documentary form deviates from the



lllustrative task analysis of the steps and sub-ste ps involved in
copying a document on a photocopier.  [20]

1. Prepare photocopier
—1.1. Switch on
—1.2. Wait for warm-up cycle to be completed

2. Select desired number of copies

3. Prepare first page of original for copying

—3.1. Raise lid

— 3.2. Locate page in appropriate position on the glass
—3.3. Close lid

4. Activate copying cycle
—4.1. Press start switch
—4.2. Ensure that the original does not move

5. Check quality of photocopy

—5.1. If OK, go to step 6

—5.2. If not OK, select appropriate corrective action
—5.2.1. Put in more copy paper

—5.2.2. Remove paper jam

—5.2.3. Readjust position of original

—5.2.4. Adjust toner setting

6. Remove copied original and replace with nextpag e
—6.1. Raise lid

— 6.2. Remove copied original

— 6.3. Replace with next page to be copied

—6.4. Close lid

7. Repeat steps 4-6 until all pages are copied

8. Remove last page of the original

9. Check that all pages have been copied satisfacto  rily

10. Switch off photocopier

11. Gather up all materials and depart
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process map, the latter will provide the guidance.

After the SOP has been developed, revised, and
approved, the author can turn to the design of
courseware that will close any performance gap(s)
that are evident in employee task performance.

CONCLUSION

We have considered how SOPs — and associated
standards that allow us to identify performancesgap
are developed out of task analysis. At a stratieyiel,
we've examined the relationship between the amalysi
of training needs and task analysis. Then we
considered the place of task analysis in the ADDIE
model of instructional design. Turning to tactical
issues, we've reviewed how the author of a SOP
prepares for a task analysis, conducts a task siealy
and finalizes the task analysis and incorporates th
data, including best practices, into the SOP. JO®

is then used as a point of comparison with employee
task performance, to identify a performance gap.
This points the way to the next phase of the ADDIE
model, where courseware is designed to address that
performance gap.
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