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Change in Organizations: Best Practices in the Implementation of
External Changes Imposed on Government Agencies

By Elie Geisler & Giuseppe Turchetti

Introduction- The healthcare delivery sector in the United States is the largest in the world. It
consumes over 1/6 of the Gross Domestic Product of the nation—the largest such slice of an
economy among all developed countries. The federal and state governments account for about
half of the national expenditures in this sector.

The complexity and the magnitude of the healthcare sector impose considerable
challenges on the federal government, particularly with regard to the role played by knowledge
management systems (KMS) necessary for the effective discharge of the federal healthcare
functions. The federal involvement in the sector ranges from a vast regulatory apparatus to the
massive funding of care through Medicare and Medicaid, the research, monitoring, and
prevention of diseases, and the provision of care through military departments and the
Department of Veterans Affairs.

Keywords: 1. knowledge management systems, 2. federal health agencies,; 3. organizational
change and transformation; 4. restructuring.
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Change in Organizations: Best Practices in the
Implementation of External Changes Imposed
on Government Agencies

Elie Geisler * & Giuseppe Turchetti °
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transformation; 4. restructuring.

[. INTRODUCTION

he healthcare delivery sector in the United States is
Tthe largest in the world. It consumes over 1/6 of the

Gross Domestic Product of the nation—the largest
such slice of an economy among all developed
countries. The federal and state governments account
for about half of the national expenditures in this sector.

The complexity and the magnitude of the
healthcare sector impose considerable challenges on
the federal government, particularly with regard to the
role played by knowledge management systems (KMS)
necessary for the effective discharge of the federal
healthcare functions. The federal involvement in the
sector ranges from a vast regulatory apparatus to the
massive funding of care through Medicare and
Medicaid, the research, monitoring, and prevention of
diseases, and the provision of care through military
departments and the Department of Veterans Affairs.

This paper addresses the issues related to the
adoption, implementation, and utilization of knowledge
management systems (KMS) in the federal government
health agencies. The emphasis of this paper is on the
metrics of KMS, as they are applicable to the evaluation
of KMS—all within the management of the federal
healthcare system.

To this end, this paper starts with the discussion
of what KMS are, how they are adopted and
implemented, and why they succeed or fail. Next, the
book describes the critical success factors (CSFs) and
the metrics used in the evaluation of KMS. Part Three
focuses on the transformation of the federal healthcare
agencies, in view of the new healthcare legislation and
its legal challenges. The emphasis in this chapter is on
how KMS helps these agencies to discharge their
obligations.

Part Four describes a study of KMS in the
federal health agencies. Eight cases are described, and

Author a: Stuart School of Business, lllinois Institute of Technology
e-mail: geisler@stuart.iit.edu

Author o: Scuola Superiore Sant'’Ana, Pisa, ltaly.

e-mail: g.turchetti@sssup.it

a comparative analysis of the cases is provided. The
focus of the chapter is to explore common factors that
may explain how KMS is used and evaluated by the
various government healthcare agencies.

Part Five focuses on the best practices in the
use of KMS, which are extracted from the eight cases.
The chapter lists and discusses what works, what
doesn’t work, and why.

Part Six describes the challenges faced by
federal health agencies and lessons they can learn from
this paper. These lessons are also applicable to other
government agencies, including state health agencies
and even county and municipal healthcare delivery
organizations,

In these times of fluid events that unfold with the
continuing transformation of the nation’s systems of
healthcare delivery, it is essential to understand how
KMS contributes to the effective management of
healthcare organizations. This paper focuses on
government agencies, yet the findings and the lessons
may also be applicable to the private sector.

This paper integrates knowledge management
and the management of healthcare delivery: two topics
that are very current and relevant to the nation’s welfare
and its economic stability and growth. As such, this
paper will appeal not only to academics and to
managers of healthcare organizations, but also to the
everyday reader—who looks at the headlines and
wonders: where is all this going?

The United States spends over $2 trillion or one
sixth of its gross domestic product (GDP) on the
provision of health care to its citizenry. This sector of the
economy has been growing steadily in the past two
decades at a pace considered by many to be
unsustainable (Geisler, 2001; Mango and Riefberg,
2008). The complexity of the healthcare sector and its
immense impact upon the economy, all employers, and
all Americans make any changes envisioned for this
sector a very difficult endeavor (Hill, 2006).

The federal administration has undertaken the
task of reforming healthcare in America. Both Congress
and the President have invested considerable effort in
drafting legislation and enacting plans for radical
changes in the healthcare system. Whatever form the
final product will ultimately take, the process of
transforming health care will be lengthy and will

© 2022 Global Journals
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undoubtedly result in a dramatically different system
from the one we have today (Lincoln, 2009).

The changes that are planned in the reform of
the healthcare system will entail different dimensions of
funding the system, regulating providers and payers
(such as the health insurance industry) and restructuring
of the balance of interactions among the many
constituents in the healthcare delivery segment of the
economy. Thus, a major participant in this effort of
reform will be the role of federal health agencies. Their
task will involve lending support to the change process
and restructuring themselves to successfully deploy the
new processes, procedures, and objectives of the
changed healthcare system (Fredrick, 2009).

In the current reform environment, federal health
agencies face a very difficult task of navigating a
national system of many divergent constituents, values,
expectations, and perceptions of success and failure
(Currie and Finnegan, 2009). Examples of these
agencies include: The Centers for Medicare & Medicaid
Services (CMS) within the Federal Department of Health
and Human Services (HHS), The National Institutes of
Health (NIH), Food and Drug Administration (FDA), and
The Centers for Disease Control and Prevention.
Besides HHS, there are other federal agencies engaged
in the health arena, such as the National Institute of
Occupational Safety and Health (NIOSH), the Veterans’
Administration (VA), and the Military Health System
(MHS) whose mission is the provision of healthcare
services to the nation’s armed forces.

In their effort to carry out their mission, the
federal health agencies are confronted with the need to
maintain an adequate stock of knowledge. This is a
challenging demand in the “normal” course of events,
but it becomes even more exacting in times of change.
The combination of the complexity of the federal
healthcare system, rapid technological advances, and
the forthcoming pressure of healthcare reform
contributes to the formidable challenge of managing
knowledge (Chan et al., 2005).

The difficult task of navigating the federal
healthcare system through these changes also requires
effective management. How do we provide federal
managers with lessons and recommendations for
action? What do these managers need to know? and
What is the role that KMS plays in their effort to ensure
the successful transition of their agencies from the
current healthcare environment to the new system, with
its unique challenges and opportunities?

This paper is an attempt to answer some of
these questions. The author and his colleagues have
been studying KMS in healthcare organizations for over
two decades (Geisler, 1999; Geisler, 2009). The
complexity of the healthcare sector is a strong deterrent
to a comprehensive report or study with most or all of
the answers. This paper contains a set of individual
cases of federal agencies and offers lessons we can

© 2022 Global Journals

learn from the perceptions and opinions of their
managers.

This is a descriptive rather than a normative
approach. The managers who are in the front lines of the
challenging transformational environment are those who
explain and define the issues. Parts Four and Five offer
an empirical insight into how federal health agencies are
coping with the reforms in the nation’s healthcare
delivery system.

[I. PART ONE WHAT ARE KNOWLEDGE
MANAGEMENT SYSTEMS (KMS)?

Knowledge Management Systems (KMS) are
generally defined as the integrated set of artifacts,
processes, and mechanisms that organizations create
to make the flow of work more efficient so as to
contribute to their success and survival (Geisler, 2007;
Nicolini et al., 2008; Rubenstein and Geisler, 2003).
Other definitions abound. Some consider KM as a
discipline that promotes an integrated approach to the
management of the information processes of the
organization. Consulting companies define KM as a
discipline that enables the processing of knowledge to
accomplish business objectives, or as a formal process
providing solutions to getting knowledge to the right
members of the company when they truly need such
knowledge.

There are currently several acceptable
definitions of knowledge management (KM). They are
summarized below:

e KM is a discipline that promotes an integrated
approach to identifying, managing, and sharing all
of the enterprise’s information needs (Gartner
Group).

e KM is an intelligent process by which raw data is
gathered and transformed into information
elements. These are assembled and organized into

a contextual relevant structure that represents
knowledge.
e KM is a formal process that engages an

organization’s people, processes, and technology in
a solution that captures knowledge and delivers it to
the right people at the right time.

e KM is the discipline of enabling individuals in an
organization to collectively acquire, share, and
leverage knowledge to achieve business objectives
(Arthur Andersen/Accenture).

e KM is the management of intellectual capital in the
interests of the enterprise.

e KM is the concept under which information is turned
into actionable knowledge and made available
effortlessly in a usable form to people who can
apply it.

In this paper, KM is defined in terms of an
amalgam of the definitions in the list above. KM is the



formal organization, the processes and the standards
and the procedures by which government organizations
collect, store, manage, share, and analyze actionable
information that enables these organizations to perform
their functions and to achieve their objectives. This
means that KM in this paper is considered an active
component of the organization’s discharge of its
responsibilities and functions. in these organizations,
KM contributes to the processes of decision making,
structure and design, evaluation and monitoring, and to
the processes of change and transformation that affect
all managers and employees.

There are still some unresolved issues with the
differences between knowledge management and the
management of information in the organization (Geisler,
2006). How distinctly unique are KMS compared with
management information systems (MIS)? And to what
extent has the conceptual and empirical separation of
KMS from MIS indeed crystallized? (Geisler, 2007).

Because knowledge in organizations is still
being defined and measured with some specificity, the
“rift” between KMS and MIS is a work in progress. KMS
continues to be equated by many experts with MIS.
Knowledge is still described in many instances as a
more advanced or actionable form of information—not
as an independent notion and mechanism (Geisler,
2006a).

This also means that a key difference between
information and knowledge is the use of knowledge in
the actions of the organization and its managers. When
information is integrated into such actions as decision-
making, this information is now called knowledge. In this
vein, the experiences of the organization in actionable
information (or knowledge) are collected in a repository
of the Knowledge Management System (KMS).
Therefore, knowledge exists as a part of the
organization’s actions and activities, hence also a part
of its functions and structure.

All federal agencies and their various divisions,
departments, and sections continually  collect
information. When such information is used in the
function, purpose, and actions of the agency, we now
have a knowledge system. For example, within the
federal department of the Veterans’ Administration (VA),
the Office of Information and Technology collects
information and develops information and knowledge
tools. Within the same agency, the hospitals and clinics
of the VA utilize knowledge to make clinical and
administrative decisions in the pursuit of their function to
provide care to veterans and their families.

However, KM systems have evolved in the past
decade to the point of being considered—in most
organizations—as a system possessing its own
distinctive characteristics. Among these are: (1)
cognitive aspects of “tacit” knowledge; (2) links to
decision-making; and (3) applications throughout the
organization. So, although inadequately defined, in

practice, KM in the private and public sectors can be
treated as a stand-alone, organization-wide system
(Geisler, 2009).

a) A Typology of KMS

Geisler (2006a) proposed a typology of KMS,
based on three criteria: (1) structure (how knowledge is
designed and what it contains); (2) purpose (why
organizations collect knowledge—for what purpose);
and (3) function (what organizations do with the
knowledge they collect, store, and manipulate). This
classification scheme allows the analyst to evaluate the
KMS of an organization such as a federal agency and to
make reasoned statements about why and how these
agencies utilize a specific form of KMS.

According to their different functions and
structures, organizations will create and utilize a KMS
best suited to their needs. For example, a federal
department may be mainly responsible for collecting
information and assembling knowledge, whereas a
different department utilizes information and knowledge
as atool in the discharge of its responsibilities.

Geisler's classification scheme by structure,
purpose, and function is a powerful analytical
instrument. A KMS can now be assessed according to
its design: what it contains; why it was created; and
what outputs, impacts, and benefits it provides to the
organization and its  stakeholders.  Moreover,
comparison can now be made among KMS by using
these three variables (structure, purpose, and function),
common to all KMS.

A government department may be different from
a midsize company when we compare their KMS by: (1)
how the system is structured; (2) for what purpose it was
established; and (3) what function it performs. Such an
assessment result should provide empirical support to
the argument that KMS should not be designed and
implemented on the basis of “one size fits all,” but
should rather be tailored to the specific needs and
unique characteristics of an organization (Rubenstein
and Geisler, 2003).

Other typologies also focused on outputs of
KMS. Popov and Vlasov (2011) classified organizations
by the impacts of new knowledge they generate on their
technological processes. This model suggests that
qualitative knowledge will have weak impacts on
technological processes, whereas structural knowledge
will have moderate impacts and functional knowledge
will have strong impacts.

Similarly, Geisler (2006b) focused on the actors
who transact in knowledge. They are classified as:
generators, transformers, and users. Generators
procure, collect, acquire, assemble, prepare, and store
knowledge, thus creating the KMS and its content.
Transformers are people and organizations who transfer,
share, transmit and exchange knowledge. They put the
KMS to use by transforming the content of the KMS into
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a usable commodity for others to use. They are similar
to the “marketing” function of the organization, whereas
the generators are the research, development, and new
product functions. Users are people and organizations
who utilize, adapt, absorb, and exploit the outputs and
benefits from the KMS.

In this classification scheme, each type of
transactor in knowledge has different motivators for
establishing and using the KMS. The structure, purpose,

the classification and later evaluation of a KMS. The
more influential type of transactor will bias the KMS to
better fit its needs and motivation.

b) Adoption and Implementation of KMS

The adoption of KMS in an organization is a
complex process with multiple stages and an elaborate
set of actors and activities. There are powerful pressures
or facilitators to adopt the KM system but also strong

and functions of a KMS depend on the type of ggglet:z.n Figure 1 lists these variables that affect
transactor. Thus, there are three distinct perspectives in ption.
Figure 1

Illustrative Pressures and Barriers to the Adoption of KM Systems

Pressures to Adopt

Barriers to Adoption

*  Government paperwork eliminarion legislation
=  Government performance and resules legislation
*  Developments & innovarions in e-government
= Some initial successes with KM initiatives

= Perceived need to manage mass of informarion

= Perceived need to share and disseminate
knowledge

= (Changes in federal workforce: retirements,
relecommuring, aging workforce

= Competition and demands from the privare
sector and the knowledge economy

= Growing roles of government involvement in the
economy and socierty

# Lack of standards

» Lack of connectivity and shared platforms
» Lack of executive support

» Unwillingness to invest adequarte resources
» Few cases of successful adoprion experience

» Issues of ownership: who owns the KMS and
where should ic be housed?

» Lack of clarity in the distinction between
EMS and information systems

# Issues of cost and economics: Whar is the
total cost and who will pay?

A simplified model of the adoption of KMS is
shown in Fig. 2. This model contains the stages in which
KMS is marketed to stakeholders and installed in the

organization. In both cases there are several factors that
act as barriers to the successful implementation and
adoption.

Figure 2
A Simplified Model of the Adoption of the KM System

Establishing Meed for KMS |

Selecring Conrracrars and
Systems

Barricrs

>

Selling the KMS Idea to Internal
Stakeholders

o
Adoprion

(from

Figure 1}

L

Inscalling the KM System |

-~

Barricrs

To

Runmning Trials & Solving
Problems

Implemencation,

-t Inegracion, &
Triliz:
heasuring Ourcomes and Uieilizaclon
Foesulrs (see Figure 3)

Loy vy v

{

Evaluarting cthe KM System |
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In most organizations in the private sector this
process of adoption is yet to produce an enduring and
successful KM system. There are too many factors
impinging upon the implementation of KMS and their
integration with other processes and activities. Some
units implement /local KM systems with some measure

of success, but the real challenge remains the adoption
of the KMS throughout the entire organization, with links
also to external stakeholders (Rubenstein and Geisler,
2003). A similar scenario is also found in public
organizations.

Figure 3

Why KMS Fail: Key Barriers to Implementation, Adoption, and Utilization

E Organizational Factors

=  Ownership issues

=  Clarity of adoprion process
= Economics of establishing the system

= Lack of top management support

I1I. Human Factors

= Users' disregard, fear, and lack of trust
=  Relucrance to deposic or use knowledge
= Perceprion of KMS as intrusive change

= Relucrance o share knowledge

III. Systemic Factors

=  [Insufficiently interactive
s  Extracts are irrelevant or difficult to use
= Too broad for specific unit uses

= “ldentity issues” for KMS as separate from MIS

IV. Implementation/Strategic Factors
= Installing withour goals: “shooring blind”
=  Using concepr of “one size fits all”
=  “"Nortfy once and forger it”
=  Weak marketing KMS to stakeholders

= Focus on funcrional and localized system

Source: Rubenseein and Geider (20030, review of the Mrerature, and studies by the

awthror and fis colleagnes.

c) Why KM Systems Fail

The barriers to adoption listed in Figure 1
impact the initial stages of the importing and
implementing a KM system in the organization. Once
installed, KMS may still fail due to a set of factors that
act as barriers to the adaptation, integration, and
utilization of the system. These barriers are listed in
Figure 3.

The four categories of barriers encompass the
key factors that may impinge upon the success or failure
of KMS. The fourth category of “Implementation/
Strategic Factors” is an especially powerful inhibitor of
KMS performance (Hochstadt and Kent, 2009; Tirpak,
2005; Zamont, 2010). The lack of preparatory work for
KMS implementation is often coupled with weak internal
marketing of the system, and the neglect of follow-up
and evaluation of the KMS (Fahey and Burbridge, 2008).

There are few systematic studies of the rate of
failure of KMS in the private or public sectors. There is,
however, the prevailing belief in both sectors that
knowledge management has not had a stellar record of

successful adoption and utilization. This belief is due, in
part, to the very few reported cases of successful
application of organization-wide KMS and, conversely,
the very few reported cases of failure of KMS adoption
by contractors and users. What remains is a universal
wisdom of popular genesis that KM systems—in
general—don’t succeed or don’'t work (Rubenstein and
Geisler, 2003).

d) Factors Affecting the Adoption of KMS in the Federal
Government

The revolution in the exchange of information
that e-commerce has generated has also manifested
itself in the growth of knowledge management (KM) in
federal agencies (Boyle, 2009). There is a host of
companies selling software, hardware, and solutions
targeted to the needs of federal agencies to better
achieve their mission (Barquin, 2008). Among the key
components of the various initiatives to develop useful
knowledge management systems for these agencies
are: (1) management of the exploding volumes of
government information and the extraction of relevant
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knowledge from this massive volume; (2) management
and sharing of such knowledge; and (3) application of
this knowledge for better decision making, improved
services, and higher efficiency (Barth, 2009; General
Accounting Office, 2005).

There are some differences among agencies in
the rate and breadth of KM adoption. The U.S. Army, for
example, developed in 2008 a list of twelve KM
principles, the first being the training and education of
KM leaders. In addition, the principles include the
manipulation, sharing, and dissemination of knowledge
(Tirpak, 2005). The Department of Homeland Security is
concerned about the balancing act between sharing its
knowledge and matters of trust and security threats
(Barth, 2009).

The differences in rates of adoption and
implementation of KMS by federal agencies are mainly
explained by the elements of the typology of KMS.
Agencies and their units are more likely to adopt a
knowledge system when they believe that their function
or purpose requires such a system for the discharge of
their responsibilities. The structure of these units is
another determinant of the rate of adoption. Multiple
units of similar functions within the agency (such as the
network of VA hospitals or research centers at NASA)
will drive the need for sharing and the interchange of
knowledge—hence leading to a higher rate of adoption
of KMS.

There is also a constant tension between the
needs of federal agencies to institute KM systems in
their information management processes and the
barriers to the implementation and use of such systems.
The pressures on the agencies to advance the pace of
KM adoption are considerable, from within and from
external  constituencies such as Congress, the
Administration, and the evolving state of information and

knowledge technologies (Kho, 2009; National Research
Council, 2010). But the barriers to adoption and
utilization (shown in Figure 1 above) are also formidable
deterrents to KMS adoption.

A cumulative trend of installment of KM systems
throughout the federal government, combined with the
set of constraining barriers, have led to a situation of—at
best—mixed results. Some agencies, such as NASA,
the Department of Defense, and the Department of
Homeland Security have publicized their effort to
establish KM systems with cases of relative success
(Clancy, Anderson, and White, 2009). Yet, the “push-
pull” scenario of KM adoption by federal agencies is
similar to that found in the private sector (Heier,
Borgman, and Manuth, 2005).

However, the special case of the federal
agencies is also characterized by unique pressures from
the public sector (Congress and the Administration).
Unlike private companies, federal agencies are more
exposed to such public stakeholders who fund and
control them. In addition, these agencies also face
internal competition with other public entities for budget
and resources, bounded by the political priorities of the
current administration and its policies.

[1I. PART Two: CRITICAL SUCCESS FACTORS
AND METRICS OF KMS

a) Organizational Objectives of KMS

The objectives of adopting a KMS depend on
the actors within the organization’s set of stakeholders.
Generators  of  knowledge (individuals, groups,
organizations, and external stakeholders) have
objectives such as personal growth and increased
productivity. Figure 4 shows what generators of
knowledge desire from a KMS.

Figure 4

KMS Objectives of Generators of Knowledge

Who are Generators

Objcctivcs of KMS

*  Groups
*  Uniws/Departments
*  (Organizations -

* FExrernal stakeholders

* Individuals =

* To obrain personal groweh
* To achieve personal benefits
To be CoOmperitive

* To increase productivity, efficiency, and
cffectiveness

Improved marker positdon

Improved qualicy of life

The objectives of KMS adoption for transformers of knowledge are shown in Figure 5.
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Figure 5

KMS Ubicctlvcs of Transformers of Knuwlcdgt

Who are Transformers

Objectives of KMS

*  Individuals
*  Groups
*  Units/Departments

*  Organizations

Economic and social benefits
Betrer standards

lmpnwcd communication
Improved operations

Improved interoperability

System benefits & improvements

Users have a similar set of objectives, as shown in Figure 6.

Figure 6
KMS Objectives of Users
Who are Users Objectives of KMS

= | * Economic gains
*  Individuals *  Technical skills
*  Groups * Comperitveness
*  Units/Departments — *  Commercial success
*  Organizations * Improved capacity to discharge tasks
* Society at Large * Dissemination of knowledge

= | = PBerrer life

Such objectives include short- and long-term
goals. They are the desire for immediate benefits and
even ultimate goals such as “improved quality of life.”

Overall, transactors want to gain value from their
investment in the adoption and use of KMS. Figure 7
shows the process of value creation by KMS.

Figure 7
Objectives that Transactors in Knowledge Want
and the Value They Derive from Knowledge
What goals and desires What are the

benefits these

What value is

derived from

What knowledge can

do: Ourcomes
4 o

generated by

ransactors in LL['[(JWICC[EL‘

have and hope to achieve ouUrcomes these benefies

knowlcdgc

cngcncfcr

Situational Facrors, Intervening

Variables,

such as:
* Culture, skills,

Intervening
Variables,

such as:
* llse of benefits

.'iLiCh Aso

bt Abili[}' o generate

outcomes and practice in to create value
= Ability to identify creating benefits * Ability to
& mheastie * Benefits are those identify and

desired by
ransaciors

measure value
* Worth of value
to transactor

OULCOMEes
* Probability that

outcomes will

oCCur

© 2022 Global Journals

Global Journal of Researches in Engineering ( J) Volume XXII Issue III Version I H Year 2022



Global Journal of Researches in Engineering (J) Volume XXII Issue III Version I H Year 2022

As shown in Figure 7, there are limits to the
benefits accrued from KMS and to the value these
systems can generate. Successful adoption and use of
KMS would depend on the congruence of some—
perhaps not all—of the objectives of transactors-in-
knowledge with the benefits and value generated by the
KMS.

b) Measuring Critical Success Factors (CSFs)
Knowledge management systems are complex
organizational frameworks. They impinge upon a variety

of  organizational stakeholders and  divisions/
departments. Rubenstein and Geisler (2003) proposed a
classification of critical success factors (CSFs) by: (1)
factors related to the individual using the KMS; (2)
factors related to the mode or method of using the KMS;
and (3) factors related to the system itself. Figure 8 lists
these factors.

Figure 8

Classification of Critical Success Factors (C5Fs) of KMS

Factors related to
the Individual

Factors related to

the Mode of Use

Factors related to
the System

-

Fear of :cchnnlngy * Fase of

-

Familiari[}r with

* Previous cxperience

automation

technology * Practice * Simplicity of
* Ego * (:nmp]mcir}r operation
* Age * Uniqueness of * Features
* Training knnwlcdgc * Cost
* Education i chu]a[ﬂr}f climate . Rciiabiliry

¢ Fn:ux]mil:}' [0 USCr

. 5pcciaiizarinn

* Availa bi]it}'

* User-friendliness

* Need for technical

help

* Fase of maintenance
& updating

Another set of CSFs was shown in Figure 7.
Successful adoption of KMS will also depend on
meeting the objectives set by individuals and the
organization upon the establishment and roll out of the
KMS (Carlucci et al., 2004; Geisler, 2010).

The success of KMS is measured by: (1) how
well the KMS works; (2) how well the KMS meets the
objectives; and (3) how well the KMS has performed—
from the viewpoint of individual users and other
stakeholders of the organization (Bose, 2004).

c) Measuring the Value of KMS

The successful adoption and implementation of
a KMS does not guarantee the creation of value to be
derived from the KMS. At each stage of adoption and for
each actor in this process there is some value being
gained from the benefits generated by the KMS (Boyle,
2009; Davenport and Jarvenpaa, 2008).

However, the generation of value from KMS
depends on the interplay between the barriers and the
facilitators that act as factors in gaining value from the
system. Figure 9 lists examples of these factors.
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Figure 9

Barriers and Facilitators to the Generation of Value from Knowledge Management

Systems

Factors Acting as Barriers

Factors Acting as Facilitators

* Lack of willingness to share whar one knows
*  Sharing in untimely manner

+  Sharing and diffusing knowledge in a mode thac
is difficult ra absorb by others

*  Previous negartive experience

* Sharing and diffusing marginal ar irrelevant
knowledge

* Lack of willingness of others to receive or absorb
knowledge

*  Benefits and ultimare value not recognized or
perceived by knower

*  Culrural, organizational, and economic facrors
hindering sharing and transformarion of
knowledge

Perceived or recognized benefirs

Competitive pressures

Perceived or recognized ultimate value

Past positive experience with benefits and value

Strong need for accomplishing goals (e.g., need
for skills or improvements

Culrural, social, economic, and organizarional
facrors supporring sharing of knowledge and irs
transformations

The nature of the value derived from KMS is
subjective, largely depending on the perception of the
actors whether the KMS has produced outputs and
benefits that they consider of value. When the KMS
critical success factors are satisfactorily identified and
measured, there is high probability that the various

actors will also identify some value in these CSFs (Yu-

Min and Yi-Shun, 2009).

d)

Issues in the use of Metrics

Figure 10 lists three categories of metrics of
KMS that measure: (1) utilization; (2) outputs from KMS;

and (3) contributions to CSFs.

Figure 10
Metrics of KMS

I.  Metrics of Utilization

e # Of nuggets put into system

o # Of queries received

e # Of queries answered

o Retrieval time

e Perceived accuracy of answers

o Perceived quality of answers to queries

e Perceived usefulness of answers

Metrics of Outputs from KMS

Savings in time and effort

Mistakes avoided

New ideas engendered as result of use
Added organizational credibility
Improved decision-making by managers

Contributions to project/program success

lll.  Metrics of Contributions to Success
Factors

e New sales

e  Cost reductions or cost savings

e Increased profits

e Increased growth and market share

e Increased regulatory compliance

e Accomplishing the mission (public sector)

e Improved effectiveness of operations
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Although there are metrics for the various
stages of KMS adoption, most organizations do not
make ample use of this powerful assessment
methodology. The key reasons include: (1) lack of
standardized evaluation framework; (2) lack of
acceptable definition of what we measure (this is related
to the tenuous definition of what constitutes knowledge
management separately from information systems.);
and (3) lack of agreement on the strategic role of KMS
(why we measure, who are the stakeholders, and how
we can causally link the outputs from the KMS to the
organization’s critical success factors (Yu-Min and Yi-
Shun, 2009).

The metrics of utilization, outputs, and
contributions of KMS to the organization are of particular

interest to the analysis and evaluation of KMS in
government agencies. There are differences in the
metrics to be used for different agencies, depending on
their structure, purpose, and function. The metrics of
utilization are generally applicable to all types of
organizations. However, outputs and contributions from
KMS differ among public agencies, and between private
and public organizations.

Figure 11 shows the typology of metrics of
outputs and contributions within the typology of KMS, by
purpose and by function. The metrics measure how well
the KMS contributes to the agency’s mission and
activities, and how the use of KMS ultimately may
contribute to the social and economic welfare of the
American public.

Figure 11

T}rpulng}r of Metrics of KMS in Federal Agencies

By Purpose
['W'hy agencies collect ]mow]edge}

-
Hlustrative Ourpurs

*Improved service to the public

*Improved efficiency of
operations

*Improved agency credibility and
prestige
L A

-
Hlustrative Conrriburions

*Accomplishing the agency's
mission

*Improved health of population
(for health agencies)

b vy

In the effort to measure the success of KMS and
the value derived from such systems, several
frameworks have been suggested and some of these
are described in the previous pages. None of these
systems of metrics is a conclusive and comprehensive
mode of measurement. There are many issues with
KMS metrics that impinge upon the effectiveness of a
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By Function
(What agencies do with the
knnw]edge}

-
Hlustrative Qurpurs

#Avoid mistakes
*Enge nder new ldeas!pmcess&s

*Improve decision-making
=Share with other unirs

pS "y

-
ustrative Conrriburtions
*Discharge the agency's

responsibiliries

*Improvements in the qualiry of
life of the population

LS iy

given system of metrics. These issues are summarized
in Figure 12.



Figure 12

Major Issues in Metrics

they willing to pay?

= Is there life after Demos?

*  Prosand Cons nfnursnurcing.

= Value of KMS coneributions to stakeholders.

¢  "Disruptive :tchnn!ngics“ can have major impacts on KMS.

*  What do beneficiaries and stakeholders want, need, expect, demand from KMS and what are

* How do we recognize and measure "public gﬂnd?"

*  What arc the roles of flow models and criterion trees for prngr:ﬁsfrcsuf:s of metrics?

*  “Whaole Life [:}rcich and “Rn]iing Modified Dc]phi " {RMD) to metrics.
= Meerics: A wol for communicating with stakcholders of KMS.
* Frng,n:ss Metrics can signal need for changing direction.

* W’cighting of “technical” versus “economic” metrics.

The need for better metrics is reflected in the
following reasons:

a) Usual process and behavioral measures do not
impress managers; thus, they are not likely to use
them (llebrand et al., 2010).

b) Managers in the private sector are mostly interested
in how KMS contribute to their “bottom line.”
Similarly, managers in government organizations
are interested in how KMS help them to accomplish
their mission.

c) Managers in both sectors have the need to relate
immediate outputs and impacts of KMS to the
Critical Success Factors—without going through
intermediate stages.

IV. PART THREE: KNOWLEDGE MANAGEMENT
IN GOVERNMENT HEALTH AGENCIES

a) The Case of Healthcare Delivery Organizations
Knowledge management systems are still in
their infancy. Although there is a history of over two
decades of adoption and implementation of these
systems in both the private and public sectors, the
experience with these systems is largely ambivalent.
There are cases of successful local applications of KMS
in some companies and within government agencies
such as NASA and the Department of Defense. In both
sectors, widespread adoption and successful inter-
organizational exchanges are yet to be documented.
Public agencies have been initially slower to
adopt these systems than private companies. Some
possible reasons are the lack of the powerful market

pressures of competitors that drove private industry to
early adoption. Once introduced into the public sector,
KMS did not fare much better than in private companies
(Gates and Urquart, 2007; Hess and O’Neal, 2010).

There is, however, a trend of development and
inertia of vendors and users who continue to adopt KM
systems and to experiment with the nuances of
innovations in  the hardware, software, and
communication technologies. This trend has spilled over
to public agencies and they have increased their
investments in KM and their peripheral infrastructure.
This trend may be accelerating as the demand for
knowledge in specific areas—such as health care—may
dramatically increase in the near future.

The American healthcare system is the most
expensive in the world. It absorbs over 16 percent of the
nation’s Gross Domestic Product (GDP). In 2008 the
national expenditures for health care amounted to $2.3
trillion, or $7,681 per person, and 16.2 percent of the
GDP (CMS, 2010). This share of GDP had increased in
2008 from 15.9 percent in 2007. Governments at all
levels contributed 42 percent to these expenditures. In
2008, Medicare and Medicaid accounted for $813 billion
(35% of total expenditures).

By comparison, other countries spend much
less per capita. In 2008, Switzerland and Canada, for
example, spent about $4,000 per person, whereas the
United Kingdom spent about $3,000 per person. These
countries finance their healthcare sector primarily
through public funds. There have been studies
comparing various countries, how they finance their
healthcare system, and measures of health indicators of

© 2022 Global Journals

Global Journal of Researches in Engineering ( J) Volume XXII Issue III Version I E Year 2022



Global Journal of Researches in Engineering ( J) Volume XXII Issue IIT Version I E Year 2022

the populations (Lisac, Blum, and Schlette, 2008). As in
the United States, countries in the European Union are
also concerned with the growth in healthcare costs,
considered to be unsustainable even in countries where
the expenditures per capita are half those in the United
States.

Within this national and global scenario of the
rising burden of health care on the economy, the role of
federal health agencies is a crucial component in the
provision of care to the American public. The federal
sector of the economy contributes roughly half of the
cost of health care, hence there is a constant need for
federal health agencies to improve their services and to
efficiently accomplish their mission to support the health
of the public.

The challenges are not limited to the
unsustainability of the continuing rise in the cost of
healthcare delivery. There are also issues of the
administration of this immense segment of the
economy, combined with the need for improved quality
of care and maintaining an adequate level of access to
healthcare delivery to all Americans of all social and
economic strata. This challenges the ability of federal
health agencies to improve performance, to share
knowledge, and to sustain the level of effort expended
by the federal government for national health services.

To better understand the needs for knowledge
and how to measure its performance in the healthcare
environment, the model in Figure 13 includes the main
stages preceding the reform, and those that are likely to
follow the planned changes.

Figure 13

Knowledge Needed by Federal Health Agencies in the Reformed National Health
Care System

Whar We

Enow T

Whar We Need

o Know

How o Acquire How o Measure

[ranstorming
Health Care

Based on the model of knowledge needed, an
exploratory study was conducted with 23 managers in
federal health agencies. The study questionnaire
contained three main categories: (1) what knowledge is
needed; (2) what are the barriers and facilitators to this
knowledge; and (3) what are the best practices known
or available at the agency. The study contained eight
cases and these are described in the next chapter.

b) What Type of Knowledge is Needed?

There is a consensus among managers of
federal health agencies that any new knowledge they
would need is but an extension of the knowledge they
already possess and are currently managing. The
differences between the two stages of the model in
Figure 13 (what we know versus what we need to know)
are few and relatively attainable. There may be several
explanations to this. First, the criteria for success of
existing knowledge are similar to those of new
knowledge. Managers in health agencies believe that
their current stock of knowledge is sufficiently adequate
to meet the challenges of the reform initiative.

Second, there is little trust that the existing KMS
will be able to handle the new knowledge. The current
KMS is perceived to be at best a step above the existing
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information system. Third, there is a lack of consensus
on what constitutes new knowledge, except for the need
for “more of the same” categories of existing
knowledge.

Although the underlying hypothesis guiding the
exploratory study was that national healthcare reform
would generate a need for new knowledge, managers in
federal health agencies believe this will not be the case
once reform is instituted.

Even when specific programs and systems are
named (such as electronic medical records) and their
accelerated adoption and use are forthcoming, there is
not a sense of urgency in updating current KMS or
preparing for the onslaught of new knowledge. A similar
sentiment exists regarding the addition of millions of
Americans to the roster of the insured, via private or
public insurance.

The knowledge needed by federal agencies
differs by agency. The knowledge the agency needs to
know—as well as what the agency currently
possesses—will be knowledge useful to the purpose
and functions of the agency. Therefore, whenever the
mission (purpose) and functions of the agency change,
so will the type of knowledge it needs and should



procure and adopt. These changes occur, for example,
when the agency is required to undertake different or
additional responsibilities, or when the Congress or the
Administration institutes a major reorganization or reform
(California Healthcare Foundation, 2009).

The expected reform in the national healthcare
system will lead to added administrative burdens on
federal health agencies. However, such a burden may
be qualified by expanding the quantitative aspects of
knowledge needed to manage the change—not the
variety or qualitative aspects of knowledge. The existing
KM systems and their categories of knowledge may
prove to be sufficiently robust to absorb and to manage
projected additional, yet same, volumes of what the
agencies need to know (Nicolini et al., 2008).

An example of this scenario is the upcoming
development in electronic medical records (EMR). The
planned acceleration of nationwide implementation of
EMR is a central component of the national healthcare
reform. Over $700 million were budgeted in 2010 and
2011 for incentives to providers to adopt and use EMR
systems. When this electronic revolution crystallizes and
the rate of adoption increases from the current 10
percent to over 50 percent of providers, a powerful
national health information highway could be
established (Clancy et al., 2009).

Increased use of EMR would also suggest that
federal health agencies would be encumbered with
knowledge requirements in four areas. First, there would
be new regulations on privacy issues and variants of the
current Health Insurance Portability and Accountability
Act (HIPAA). Second, compliance monitoring would
engender legal cases and the need for intra and inter
agency networking and knowledge exchange. Thirdly, a
host of new administrative procedures and standards
would be established. Finally, EMR usage would lead to
intensive effort by government agencies to network and
to integrate these medical records with other information
and knowledge systems in the private and public
sectors (Hess and O’Neal, 2010).

Surprisingly, most government managers do
not consider such added knowledge a burden on their
current obligations. There is a consensus among them
that their agencies are already mired in an overload of
knowledge and that their KM systems are inadequate to
handle the existing load. Additional knowledge is not the
problem. It is merely “more of the same.” The problem
seems to be the KM system itself and its ability to
process knowledge necessary for the discharge of the
agency'’s responsibilities.

There is a belief in both the private and public
sectors that the barriers to new knowledge are an
extension of the barriers to the utilization of KM systems.
The factors identified as barriers to adoption of KMS in
the previous chapter are not a concern to the federal
agencies. Most of them already have installed a KM

system and have adopted some form of knowledge
gathering, management, and sharing.

The key barriers of concern to the managers in
these agencies are mainly the systemic and
implementation or strategic factors. Interestingly, the
organizational and human factors that are prevalent in
the private sector are not perceived as barriers in the
government agencies. Issues such as ownership,
economics, and human reluctance to share knowledge
have been somewhat resolved in public organizations.

The factors acting as facilitators to the
implementation and utilization of KMS in government
health agencies can be grouped into a category of
“organizational loyalty.” Federal employees generally
believe that working with a KM system—established by
their agency—is a way to explain their contributions to
the mission and objectives of the agency.

c) Issues in Managing KMS in Government Healthcare
Agencies

In the specific case of the healthcare sector,
there are two distinct types of knowledge: (1) clinical
knowledge and (2) administrative knowledge. The first
includes all those clinicians need to know to practice
medicine. The second type of administrative knowledge
is composed of all that is needed to know in order to
manage, organize, and fund the delivery of healthcare.

Clinicians are generally reluctant to share
knowledge with non-human systems such as KMS
(Geisler 2009). Hence the failure of medical expert
systems such as Mycin. Clinicians also by and large fail
to appreciate the benefits from KMS; thus, they tend to
perceive them as an intrusion and a detriment to their
professional capabilities (Nicolini et al., 2008).

In the government sector, the main barriers to
the successful adoption and utilization of KMS in
healthcare delivery are the administrative responsibilities
embedded in the complexities of public bureaucracies.
American government healthcare agencies provide care
(e.g., the Veterans Administration and the various armed
forces), regulate the provision of care and the health of
the public (e.g., the FDA and the Centers for Disease
Control & Prevention), and insure and fund the delivery
of care (e.g., Centers for Medicare and Medicaid
Services). This multi-purpose entity contains a plethora
of objectives, needs, and inter-agency cooperation, as
well as rivalry and competition (General Accounting
Office, 2005).

All efforts to adopt, implement, and use KMS by
these various government agencies is often perceived
by clinicians and administrators in these agencies as an
intrusion by management or the federal department, and
as another layer of bureaucratic hurdles. Since KMS are
very often designed and structured without much
attention to the specific needs of the agency, its
potential adopters and users fail to see its usefulness to
their unique needs.
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Federal healthcare agencies are also
subordinated to the notion that their mission entails the
attainment of some “public goods.” These are
objectives of government agencies aimed at the general
welfare of the nation. Examples include quality of life,
environmental protection, the health and safety of the
public, and the economic growth of the nation.
Therefore, any knowledge needed by government
agencies must also include items that will allow these
agencies to strive to achieve such overall “public
goods” (Nicolini et al., 2008).

V. PART FOUR: A STUDY OF KMS IN
GOVERNMENT HEALTH AGENCIES

The typology of KMS and the convergence of
this typology with the barriers to adoption and the
process of acquiring new knowledge by federal health
agencies were studied in an exploratory investigation.
This study was based on responses from 23
respondents in  eight different federal health
organizations. This study produced eight cases. For
each case, the analysis explores why (for what purpose)
the organization collects knowledge and how the
knowledge is being used by the organization. The
underlying assumption of the study is that government
health organizations differ in their need for knowledge
and in their use of knowledge from the private sector.

a) Description of the Study and Methodology

The sample of eight health organizations in the
federal health system was selected to represent different
types of agencies with different missions, functions with
the government, and different structures. These cases
deal with the administrative, clinical, and technical
needs for knowledge of the health agencies to which
they belong.

The study was aimed at eliciting data on how
managers in the federal health agencies perceive their
need for knowledge; what barriers and facilitators do
they encounter in the adoption processes; and what are
the best practices currently available to them. The
analysis integrates the KMS typology described above
and is focused on the differences among agencies as
well as the similarities that would encourage the sharing
of knowledge.

The exploratory study was conducted in four
stages. The first was the selection of the eight cases
based on the criteria of differentiation listed above. Next,
a study questionnaire was created with 14 questions.
This research questionnaire was sent to selected
managers in the organizations.

The third stage was the collection of data from
returned and completed questionnaires. Of the 25
managers originally contacted for the study, 23 returned
a completed questionnaire. Finally, the fourth stage was
the analysis of the data and the generation of lessons
and recommendations.
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b) The Cases

Case I:  Department of Health and Human Services;
National Institutes of Health (NIH); Office of Human
Resources

This office is an administrative entity of the
agency of the National Institutes of Health. It is
responsible for the management of human resources of
the agency, which comprises 27 institutes and centers.
The office collects knowledge about the personnel
(administrative and clinical) of the agency. This
knowledge base is comprehensive and complex. It
includes not only personnel files of employees but also
the legal and economic aspects of employment. This
organizational unit of NIH is similar in its purpose and
functions to equivalent human resources units in the
private sector.

The office has strong links with other institutes
and offices within NIH in an advisory and guidance
capacity, periodically advising them on aspects of their
human resources: who is hired, who is about to retire,
changes in laws and regulations governing personnel,
and providing answers to specific inquiries.

The knowledge collected and shared by this
office is centrally maintained for the agency. Sharing
such knowledge is limited by challenges of privacy and
confidentiality. The office balances the functional need it
has to share this knowledge throughout NIH while
striving to ensure the confidentiality of the knowledge
base. Managers in this office are faced with the tension
between the need to collect and share a broad
spectrum of knowledge and the restrictions on how
much and what types of knowledge they can collect and
disseminate. In the case of human resources, this
balancing act goes beyond the internal need versus
external requests for knowledge. The office does not
require this knowledge about personnel for its own
functioning and performance. It plays a role of a service
organization that provides assistance to other units
within the agency. Some manipulation (such as
analyses) is required for the knowledge collected to be
in a form suitable for sharing, but not to the extent that
such knowledge is intended for the routine functioning
of the office.

As such, the metrics of performance and
success of the KMS in this office are functional outputs.
Key metrics are (1) sharing with other units and (2)
contributing to better decision making in other units of
the NIH.

The lessons derived from the case are
threefold. First, KMS practices in this organization are a
direct reflection of the purpose and functions of the
organization. Second, this office’s KMS is evaluated
according to how well it collects, analyzes, and shares
the knowledge base it has under its control. Third, this
type of KMS is for internal agency usage and benefit, so
that any attempts to conceptually or empirically link it to



the agency’s metrics of performance (such as service to
the public or improved national health) should not be
undertaken.

Case Il:  Department of Health and Human Services;
National Institutes of Health; National Library of Medicine
(NLM);  Office of Health Information  Program
Development

Unlike the previous case in which the Office of
Human Resources collected and shared knowledge as
a service to other units within the NIH agency, the Office
of Health Information Program Development collects
knowledge about the availability and utilization of health
information, and the evolution of databases, knowledge
systems, and other aspects of health information. This
office resembles a research unit in the private sector, in
which there is an effort to keep abreast of new
developments in the field and to generate new ideas
and innovative practices.

The office keeps track of progress in the areas
of information systems and technology and, in
particular, the growing field of health informatics. This is
an important, perhaps even crucial, task for the agency
and for the Institute (the NLM). One unique attribute of
the knowledge collected by this office is the enormity of
the task. Health informatics has grown exponentially
over the past decade. The knowledge in this area is
generated in a variety of organizations, industries, and
countries. Keeping track of these developments is
therefore a major task.

The office also needs to analyze the vast
amount of knowledge it collects, in order to obtain
trends and directions in the field of health informatics.
This analysis is then shared with the NLM with the
purpose of improving the efficiency of the institute.
Purpose and function are the metrics with which the
office would be assessed. The knowledge collected and
analyzed by the office contributes to the institute’s
mission and to its efficiency of operations.

There are two key lessons learned from this
Case. The first is that the office serves as the “eyes and
ears” of the institute and also contributes to its
operations. Hence, the combined function of the office
requires not only excellence in the collection of
knowledge for its KMS, but also, and just as importantly,
excellence in state-of-the-art analyses of the knowledge
in the system. In this Case, the office depends heavily
on both its external contacts as well as the internal
exchange within the institute. In cases where there is a
composite function and purpose, there is also a more
demanding need for KMS practices in the collection and
dissemination of knowledge to the institute and the
parent agency.

Secondly, changes in the health environment of
the nation or the federal government will be less of a
challenge for this office than for other government units
because this office routinely deals with technological

and clinical aspects of health care and is designed to
deal with the challenges of change, new developments,
and progress in the rapidly-evolving field of health
informatics.

Case lll: US. Army Medical Corps; Armed Forces
Medical Library

This is a Case of a highly specialized library
serving the Army’'s medical needs. With its unique
medical corps, the U.S. Army is in need of a library and
a knowledge center able to supply Army medical
personnel with the information and knowledge they
require. There are at least two distinctive characteristics
of this library that differentiate it from other medical
libraries. The first is the Army’s need for an organization
that is totally dedicated to its needs, hence able to serve
only the Army’s Medical Corps. In times of crises and
war, the Army’s Medical Corps cannot afford to share its
needs with other government agencies.

Secondly, the U.S. Army is operating on a
global basis. Its medical corps deals with tropical
diseases as well as the clinical effects of harsh wintery
climates. The U.S. Army’s Medical Corps also confronts
the possibilities of chemical, biological, and nuclear
conflicts. In all of these areas, the medical corps must
rely on a dedicated library on a global scale that will
supply it with current knowledge.

This means that the library must be a service
organization, able to collect, classify, and share a vast
amount of clinical and scientific knowledge. It must also
be able to format this knowledge for specific requests
and needs of the U.S. Army—in all theaters of war and
wherever the U.S. Army is present.

As in the case of the NLM, the performance of
this library is evaluated by metrics of a service provider:
contributions to the medical corps in its operations and
the accomplishment of its mission to provide care to
Army personnel.

The library is faced with several challenges. It
must balance the need to internally serve the Army
Medical Corps while maintaining constant links and
interfaces with similar organizations in the government
(such as NLM, The Centers for Disease Control &
Prevention (CDC&P) and other libraries of the Medical
Corps of the U.S. Navy and Air Force). In addition, it
needs to maintain extensive links with the national and
international medical communities and with the
healthcare industry (e.g., pharmaceutical and
instruments companies). The rapid development of
medical technologies and the fast-growing medical
research literature requires the library to keep track of
new knowledge, clinical practices, risk assessments,
medical perils, and opportunities on a global scale.
Case IV: Department of the Navy; U.S. Navy Medical
Corps; Naval Medical Research Center

The Naval Medical Research Center is an
organization within the Naval Medical Corps much
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different than other units of the Corps. The center
collects and utilizes knowledge specific to naval needs
and challenges, but this knowledge is used internally for
research and analysis. The center can be loosely
described as a combination of the CDC&P and a
university medical research laboratory.

The U.S. Navy is spread throughout the globe in
missions and naval bases, including navy personnel
aboard navy ships in the seas and oceans of the world.
This center collects and researches knowledge about
clinical issues of diseases, epidemics, modes and
practices of clinical treatments, availability and
effectiveness of medical facilities around the world, and
the state of the art of modem medicine—all in the
service of the Navy Medical Corps.

The challenges of this center are of two types.
The first is the need to keep the Navy and its medical
corps current on what medical emergencies exist or
may erupt and the clinical resources available to the
corps. This need for current knowledge feeds into the
center's need to conduct specialized research into
issues that are unique to the Navy’s medical corps—its
clinicians and its medical necessities. The second type
of challenges is the need for the center to act as a
laboratory and to respond in a very timely manner to any
request from the medical corps for advice, analysis,
evaluation, and recommendations in both routine and
emergency situations.

The center also maintains links with medical
research centers in universities, hospitals, and
government research entities in the United States and
around the world. This exchange of knowledge is crucial
for keeping the center current and to enhance the skills
and abilities of its own research personnel.

As a unique service organization, the center’s
performance can be evaluated by its contributions to the
medical corps. These contributions are measured by
how the center helped the corps in its mission, its
effectiveness and efficiency of operations, and its
contributions to the quality and availability of medical
care the Corps provides the U.S. Navy.

Case V: U.S. Department of Defense; Armed Forces
Health Surveillance Center (AFHSC)

This Center serves the entire complex of the
U.S. Armed Forces and is a center of the Department of
Defense (DoD). The center provides timely data and
analysis for today’s military health decision makers. The
purpose of this Center is to process and share
knowledge on the health conditions and the fithess and
medical readiness of U.S. military personnel. The Center
is a centralized organization that monitors military
personnel from all the services. Since 2008, the Global
Infections Surveillance and Response System were
merged into the AFHSC and became a division of the
Center. This organizational change has made the Center
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the key epidemiological resource of the armed forces
and the DoD.

The Center collects, analyzes, evaluates, and
disseminates to the DoD knowledge about diseases or
other health issues that may create obstacles to military
readiness. In effect, this Center is the “health-
knowledge-base for DoD.” It produces studies, surveys,
and analyses for military and defense decision and
policy makers—routinely and upon request. The Center
generates trends, benchmarks, and, when necessary,
alerts the DoD and military commanders of health
threats. The Center has the divisions of data and
analysis, communications, standards and training, and
the GEIS operations.

This Center is a web of data and knowledge
bases received from such organizations as the CDC&P,
state health agencies, the various service departments
of DoD, the HHS, and universites and medical
associations. For example, the Center publishes a
Medical Surveillance Monthly Report (MSMR) containing
reports of studies and surveys. In June 2010 the report
included surveys of cancer and cancer-related deaths of
U.S. Armed Forces personnel and instances of acute
respiratory disease found in trainees at training centers
of the U.S. Army.

The Center faces several challenges because of
the magnitude of its mission and the complexity of its
functions. As the main knowledge-base of health
information for the entire military forces, the Center must
interact with practically every health organization that
can produce relevant knowledge on causes of diseases,
trends of propagation, and means to combat and
attenuate these threats. The Center is a combination of
a CDC&P and a healthcare consulting organization—
dedicated exclusively to the needs and special
circumstances of the U.S. Armed Forces and the DoD.

Evaluating the performance of this Center is a
difficult task. The metrics are by purpose and by
function. One set of metrics measures the effectiveness
of the Center in collecting and analyzing relevant
knowledge. Another set of metrics measures the
contributions of the outputs of the Center (reports,
studies, and standards) to decision makers in the DoD
and the armed services, as well as measuring the
effectiveness of their actions in helping to maintain and
improve the medical readiness and condition of the
armed forces. Clearly, such decisions entail more inputs
than those provided by the center, but the decision-
makers at DoD and the armed services depend on the
knowledge given to them by the Center to be current,
accurate, relevant, and useful—among other attributes.

Another key measure of success for the Center
is its ability to interact with the large number of
organizations supplying it with knowledge as well as
those requesting health knowledge. The Center is a
“super-library” with the added functions of conducting
studies and generating reports. These complex



responsibilities create a demand for knowledge
combined with the processing of knowledge and its
dissemination. The Center is effectively a knowledge
management system dedicated to the Armed Forces.

Case VI: U.S. Department of Veterans Affairs (VA), Office
of Policy and Planning

This case is of a unit of the VA responsible for
developing initiatives, conducting analyses, and
formulating possible courses of action for the senior
administrators of the department. The office has four
major areas of activities: (1) strategic planning; (2)

analytics, evaluations, and surveys; (3) advisory
committees; and 4) management  systems
improvements.

The office is a crucial component of the flow of
information and knowledge for the Secretary and the
senior VA leadership. In addition to the task of
developing the department’s strategic plan, the office is
also engaged in a variety of studies, data collection and
analysis, and the generation of ideas, innovations, and
processes to improve the management of the
department. This task is similar to the organizations in

private  companies  responsible  for  industrial
engineering, quality control, and  managerial
improvements.

This office has the double function of generating
knowledge and using knowledge to meet its obligations
of planning and evaluation. In organizational terms the
office is a staff support unit whose contributions to the
department encompass a long-term outlook and the
monitoring of future events. The office formulates
strategic options, directions, and scenarios. Once
adopted by the Secretary, the knowledge embedded in
these plans has a marked influence on the future of the
VA and the services it provides the veterans of the
nation’s armed forces.

The Office of Policy and Planning faces several
challenges in the collection, analysis, use, and
dissemination of knowledge. First, it balances the need
to acquire as much knowledge as possible not only of
current operations and services of the VA but also the
future needs, resources, and changes that the
department and the Armed Forces will face in the
coming years. Second, the office must sort through
such streams of knowledge and process them with the
ever-present limitations of the uncertainties of the nature
and outcomes of wars, changing demographics, and
the availability and nature of the national healthcare
delivery system. Third, the office, as a staff unit, has little
control over the use and effectiveness of its outcomes in
the form of reports, plans, and recommendations.

The metrics for the evaluation of the office are in
terms of its contributions to better decisions made by VA
senior leadership. This outcome will depend on the
quality of the knowledge collected and processed by the
office. Measures of quality include: relevancy, reliability,

currency, and accuracy of the knowledge utilized by the
office.

Case VII: U.S. Department of Veterans Affairs (VA),
Veterans Health Administration; VISN 11: Veterans in
Partnership, VA Hospital in Region 11

This Case is of the KMS in a VA hospital in
region 11 that comprises the states of Michigan, lllinois,
and Indiana. The VA has 23 such Veterans in
Partnership regions in all 50 states and the territories.
This case explored the needs and challenges of
knowledge in one hospital.

Like any other hospital that is part of a large
network of healthcare providers, the VA hospital is faced
with the need to acquire clinical and administrative
knowledge that will allow it to deliver care to its patients.
The VA hospital has a unique target population of
veterans and their dependents. It also has a single
payor in the federal government and, in this instance, it
is similar to hospitals fully funded and managed by
states, counties, and municipalities. Unlike private
hospitals, the VA hospital need not be concerned with
competition for patients, malpractice, or payment for
services. It does, however, compete for medical talent
and needs knowledge about clinical innovations, new
procedures, and advances in medicine.

The purpose of the hospital is to provide the
best available care to its patient population. To do so,
the hospital must have a knowledge base of clinical and
administrative procedures and maintain a current state
of quality and availability of care. This hospital, therefore,
is evaluated by the same metrics used for non-
governmental hospitals: how well is care provided to
patients? The clinical staff of this hospital and its
facilities must be equal in their levels of skills and
services to the private sector and to university hospitals.

But, as a member of the network of hospitals
under the Department of Veteran Affairs, the hospital
competes for resources with other hospitals in the
network and in its region. The hospital needs to acquire
and process knowledge about the federal system, any
changing policies and evaluation criteria, and any
present and forecasted changes in its target population
of patients.

Case VIlI: U.S. Department of Health and Human
Services (HHS), Centers for Disease Control and
Prevention (CDC&P); Office of Non-Communicable
Diseases, Injury, and Environmental Health; National
Center for Chronic Diseases, Prevention, and Health
Promotion (NCCDPHP)

The CDC&P is the nation’s premier organization
in charge of protecting the health of the American
public. Its mission is multifaceted: to monitor, detect,
and investigate health problems; to conduct research
and to train health professionals; to foster prevention of
health problems and diseases; and to educate the
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public on issues of healthy behavior (such as the recent
emphasis on obesity and chronic diseases).

Within these complex and critical objectives of
the CDC&P, the National Center for Chronic Diseases
Prevention and Health Promotion (NCCDPHP) s
focused on prevention and control of chronic diseases
such as diabetes, cardio-vascular disease, asthma,
cancer, and neurological decay. In the national scene,
healthcare expenses for chronic diseases take a
disproportionate chunk of the nation’s investment in
healthcare delivery. Seven major chronic diseases
account for about 80% of hospital admissions, almost
90% of prescriptions filled, and over 70% of the total
expenditures for healthcare delivery in America.

These statistics clearly position this CDC&P
Center for chronic disease prevention as a critical
component of the nation’s first-line defense instrument
to help prevent and control chronic diseases. To
accomplish these goals, the Center needs to acquire,
process, and share various knowledge bases on the
clinical aspects of chronic diseases, the epidemiological
attributes of these diseases, modes of prevention and
treatments, and the means by which the public can be
made aware of the magnitude of threats from these
diseases and how to prevent and combat them.

The Center faces the challenges of the need to
balance the internal use of knowledge on these
diseases and the external dissemination to the public
and to other health organizations of the knowledge the
Center has attained, processed, and analyzed. The
Center's performance is measured by two sets of
metrics: internal and external. The challenge is with the
external measures. The Center can promote, advocate,
and foster healthy behaviors, safety, and healthy
environments. But it is up to the American public to
heed the advice of this government organization.
Therefore, improvements in the prevention of chronic
diseases depend not only on the work of this Center but
especially on the will of the American public to live a
healthier life.

A Knowledge Management System (KMS) to be
designed for this Center will have to account for the dual
functions of clinical knowledge processing and diffusion,
and the public-relations aspects of the Center’'s mission
and objectives. These are two distinct types of KMS that
need to closely collaborate and not only interface with
each other but effectively merge to produce a single—
albeit complex—and workable system.

c) Comparative Analysis of the Cases

Managers in the eight federal health
organizations described above considered the strengths
and challenges of their KMS. There is an agreement
among these mangers that any new tasks and new
knowledge imposed by the federal government on their
knowledge system can be met with their existing KMS.
There are some concerns expressed by these
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managers. Their current systems are not designed to
meet the specific needs of their organizations. In most
cases the systems are standard instruments installed by
contractors without much regard for the unique attribute
of the agency, the center, or the federal department or
office.  Another example is the challenge of
implementation and evaluation of the KMS. As illustrated
in several of the cases, there is a continuous tension
between internal and external aspects of the acquisition,
processing, utilization, and sharing of knowledge by the
individual organization. Existing KMS are not designed
to effectively address these concerns. The following
section elaborates these concerns.

V1. PART FIvE: BEST PRACTICES

This part discusses the best practices of
knowledge management in the private and public
sectors of the economy. Although respondents in
federal health agencies are distrustful of the experience
of other organizations, there is, however, a pool of
practices that can be a valuable source for lessons to
be drawn by these agencies. The practices outlined in
this section are derived from the literature and from the
experience of the author and his colleagues in their
research and consulting on knowledge management.

a) Categories of “Best Practices”

Best practices of knowledge management are
classified into three categories: (1) implementation; (2)
utilization; and (3) evaluation. These categories cover
the process of adoption of KM.

i. How to Best Adopt and Implement KMS

The literature and our experience in research
and consulting have yielded several principles on how to
best adopt and implement KM systems. These
principles are useful not only for newly adopted
systems, but also for any restructuring or reconfiguring
of existing KM systems (Gates and Urquart, 2007).
Figure 14 shows this category of best practices as a list
of what to do (what successfully works) and what not to
do (what would very possibly lead to failure).



Figure 14

Best Practices for Adoption and Implementation of KMS

What To Do: Practices That Work

What Not Te Do: Practices that Fail

* Plan the adoption process in detail.

= Selecr an implemenration mode or framework thar
covers the entire adoption process.

Select vendors who will support your system

throughout the implementation process.

Selecr a KMS thar is up to the needs you have and
will have in the near furure,

Market the system and gain support from aff levels
of the organization for adoprion.

Select a KMS that allows you to nerwork within
the agency and ouside.

* Consider restructuring KMS as a new system.

# Don't assume thar venders have all the answers.

# Do not relegate the implementation process to
vendors. You are in charge—vendors support
you.

# Do not assume thar making some changes in
vour KMS to accommodate new needs for
knowledge will be sufficient.

# Do not confuse your agency's informarion
systems: KMS is a different animal.

# Do not stop at the implementation of KMS. To
have the system in place is only the beginning.

The best practices in this figure can be
summarized in terms of careful planning and taking into
consideration the special attributes of a KMS. For
example, the California Healthcare Foundation (2009)
offered some lessons learned from successful adoption
of electronic health records. There are “best practices”
that include: (1) “garner organizational buy-in”; (2)
‘engage in a comprehensive and multifaceted planning
process that includes strategic, technological, business,
and financial considerations,” and (3) “practice change
management techniques.”

There is a similar set of best practices in the
adoption and implementation of technological systems
such as KMS. These practices are anchored in good
planning and insightful organizational and behavioral
tactics that allow for a smooth introduction of such
systems into the organization (llebrand, Mesoy, and
Viemmix, 2010).

ii. What Works, What Doesn’t, and Why

Once the KMS has been selected and installed,
there arises the need to make it work. This means that
members of the government organization need to utilize
the system by depositing knowledge into it, by sharing
its contents with others inside and outside the
organization, and by employing the system’s content as
elements in the discharge of their jobs. The mere
existence of the KMS is the first step in a long process
of adoption of the system. So, when the demand for
knowledge and the diversity of types of knowledge
increase over time, there will also be an added set of
challenges to utilize the agency’s KMS with more
efficiency and to make the system work harder and
smarter (Hess and O’Neil, 2010).

Figure 14 offered examples of best practices for
the management and utilization of KMS. These practices
cover the parts of the adoption process of KMS from its
initial installation to its routine utilization by members of
the organization.

The practices that work for making the KMS
useful to organizational members can be summarized in
two key notions. The first is to continue incessantly to
sell the system throughout the organization. Work with
all levels to overcome resistance to change and
establish a culture that supports the creation and
exchange of knowledge. It's not enough simply to adopt
a KM system. Even when the agency lets the contractor
install a “turnkey” operation, once the system is in place,
the agency must be tireless in making the system
acceptable, workable, and useful.

The second notion is to break the organizational
barriers that hinder the use of KM systems. Key barriers
are the existence of “silos” of knowledge and the
reluctance of organizational members to exchange
knowledge with those outside the agency. Silos are
created and maintained due to differences in technical
abilities, organizational divisions and functions (e.g.,
scientists versus administrators), different professions,
and departmental cultures. These silos are also present
in the networking of agency personnel with other people
and entities in the healthcare sector. For example,
clinicians in government health agencies are more likely
to exchange knowledge with other clinicians in the
private sector and other government agencies, but are
less likely to exchange knowledge with non-clinicians in
their own agency (Geisler, 1999).
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As the need arises to overhaul existing KMS
because of their challenges, the best practices are to
avidly manage the KMS to make it useful. This is done
by overcoming the barriers to utilization—such as silo
mentality, adverse culture, and resistance to change.

ii. How To Best Evaluate KMS
The third category of best practices is the
evaluation and assessment of KMS. This practice is not

limited to monitoring the success of the KMS. By its
nature, evaluation is the means by which the
organization can affect changes in its strategy and
institute course redirection. Figure 15 shows the best
practices for evaluating KMS.

Figure 15

Best Practices for the Evaluation of KMS

What To Do: Practices That Work

What Not To Do: Practices That Fail

* Link KMS outrcomes and benefits to the mission,
strategic objecrives, and to the performance of
the agency.

*  Bring o bear examples and anecdores of KMS
that worked.

*  Use metrics of positive ourcomes and benefits,
racher than solely relying on metrics of use.

*  Conduct your agency's own evaluation program.

= Allow for a period of time for KMS adjustment
and for users to ger accustomed to the system.

*  Select merrics thar assess exchange, cooperation,
and inrra- and inter-agency nerworking.

*  Ewvaluace the effort to sell the system and to
overcome resistance to change.

=  Don't ger bugged down with merrics of
urilization.

+ Dron't outsource the evaluarion of yvour KMS to
vendors,

*  Dwon't conduct the evaluation of KMS to manage
the basker of incentives.

+*  Don't mix the evaluation of KMS wich that of
vour agency s MIS

+ Dron'tassume that all or many of your metrics
are going ro be positve: success of KMS is a
relative concepr

* Dron't utlize one category of metrics to make the
evaluarion of the system: e.g., evaluaring only on
CCOnoOmics.

To make the evaluation of KMS a useful tool for
federal health agencies, there are two key principles that
emerge from Figure 15. The first is the choice of
evaluation metrics. A common practice in evaluation
programs is to focus on the accounting, financial, and
audit aspects of an agency-wide system such as the
KMS. This is poor practice that generates misleading
findings. Cost accounting and financial oversight are
important management tools but they are the least
desired metrics to evaluate the effectiveness of KMS.

The emphasis in the choice of metrics should
be on metrics of benefits and contributions of KMS to
the agency, to its mission, and to the performance of its
units, departments, and people. The question asked in
the evaluation should not be: “How much does the KMS
cost and how much use has the KMS had?” or “What is
the ratio of these two measures?” This means that
calculating the “cost per use” of the system is a
meaningless metric of what the KMS has done for the
agency.

iv. Key Metrics of Utilization, Performance, and
Benefits

The choice of metrics for the evaluation of KM

systems in government health organizations is a crucial
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component of best practices of KM. Wrong, weak, or
inadequate metrics may lead to poor decisions on the
adoption and assessment of KM systems. Figure 16
shows a model of KMS evaluation and some illustrative
metrics.



Figure 16

A Model and “Best Metrics™ of KM Evaluation
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The model lists two sets of metrics. The first
includes metrics of the utilization of the KM system.
These metrics are employed to measure (1) the system
attributes or (2) the content attributes of the KMS.
Systemn attributes are the measures of the frequency of
use, ease of use, cost of use, accessibility, and the
flexibility of the system. Similarly, content attributes are
measures of how useful, relevant, current, and seamless
the KMS happens to be—as perceived by its users.

These metrics of utilization can be quantified by
measures of actual use (e.g., number of successful
searches or cost per search) and measures of
perceived satisfaction of users with the system. But, as
emphasized above, these metrics provide some data on
use of the KMS, but are not sufficient to measure the
impacts, benefits, and value of the KMS to the
organization.

Successful implementation of KMS (such as the
case of Siemens’ “Sharenet”: Heier et al., 2005) is
measured by a combination of metrics of utilization and
a second set of metrics of value of the KMS. This
second set of metrics includes measures of perceived

CONTEXTUAL VARIABLES

=  Organizarional dimensions of the

Artributes of the implementation process

and actual contributions of the KMS. In the case of
federal health organizations, the contributions are a mix
of clinical and administrative measures, applied to the
internal and external impacts of KMS. Best metrics are
those which combine measures of the intra-agency
exchange and management of knowledge—with the
networking and the interlocking of inter-agency systems
to form a cohesive and integrative multi-agency
knowledge exchange in the relevant aspects of the
national health landscape.

An example of this network would be the
seamless flow of knowledge among KM systems of
such agencies of the HHS (Health and Human Services)
department of the federal government, as the Centers
for Disease Control and Prevention (CDC&P), the Food
and Drug Administration (FDA), the National Institutes of
Health (NIH), the Centers for Medicare and Medicaid
Services (CMS), and the Agency for Healthcare
Research and Quality (AHRQ). In addition, knowledge
about health could flow between the KMS of these
organizations and other offices, agencies, and
departments in the federal and state governments.
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Examples are the need for knowledge exchange in
matters of health between agencies of HHS and the
Federal Department of Homeland Security, state
departments of public health, and the healthcare
organizations of the armed services. Although some
interface exists today, there is a long way to go before
we achieve seamless flow.

The metrics selected to evaluate KM systems in
the federal health organizations should capture the
value of these systems throughout the federal
government. A focus on the internal working aspects of
a KMS and its economics would miss the more crucial
aspects of knowledge management of the national
healthcare landscape.

Best practices in the selection and use of
evaluation metrics for KM systems are the inclusion of
both sets of the utilization and the impacts/contributions
of these health KMS. The application of these metrics
within a framework of decision-making will depend on
the culture of the agency and on the preferences of
policy makers in the agency. Senior managers who are
more concerned with the efficiency and performance of
the KMS will emphasize the importance of metrics of
utilization. However, senior managers in federal health
agencies should give added consideration to the
metrics that assess the impacts, contributions, and
value of the KMS to the agency and to other organs of
the government.

VII. PART Six: CHALLENGES AND LESSONS

LEARNED

The findings from the study of managers in
federal health agencies and the literature suggest three
key challenges to knowledge management. These
challenges harbor potential solutions for these agencies.

a) The Challenge of KMS
Evaluation

Managers in federal health organizations
consider the implementation and evaluation of KMS a
challenge to their ability to best utilize the knowledge
that they acquire and process. The existing KM systems
are usually standardized versions of systems sold in the
private sector. These systems are often implemented
‘as is” with insufficient amount of adaptation to the
unique attributes of the federal organization. In addition,
the KM systems implemented in these organizations are
inadequately equipped with an evaluation framework
that provides metrics sufficiently distinctive to measure
the contributions of the KMS by the purpose, function,
and structure of the individual government organization.

b) The Challenge of Making Current KM More Effective
Federal health agencies are consistently faced
with the challenging situation whereby their KM systems
are put to the test of meeting the current and the
enhanced needs of the healthcare environment. The

Implementation and
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challenge is to make their KM systems more effective
and more able to transcend local foci and to become
inter-agency systems of knowledge sharing and of
strategic intelligence for the government organizations
(Davenport and Jarvenpaa, 2008; Nicolini et al., 2008).

The challenge of the need for added
effectiveness is compounded by the poor track record
of KM contractors. Although strewn with good intentions,
these contractors are unlikely to improve their KM
systems to a level where they could successfully
manage the added knowledge that the reform in health
care will generate in the foreseeable future.

c) The Challenge of Learning from Other Health
Organizations
The literature and the author’'s experience
suggest very few cases of successful KM systems in
health organizations. Government agencies face the
challenge of learning from the experience of private
companies and foreign government agencies.
Respondents in the cases of federal health
agencies are not open to lessons from others. They
seem to overly rely on their agency’s experience and the
support offered to them by KM contractors. The
phenomenon of “not invented here” is prevalent in this
case of KM systems. Although the agencies are
apprehensive about the challenges of their KMS, there is
a limited willingness to learn from others and to integrate
such lessons into the future structuring and operation of
their KM systems.

d) Lessons Learned and Recommendations

Although respondents in our study do not
believe that the added knowledge requirements—due to
healthcare reform—represent a pressing challenge to
their current systems, the expanded involvement of
government in the national healthcare sector is a strong
possibility. Added regulations and an increased role in
the funding of health care are foreseeable
consequences of the reform. This added involvement of
government agencies in the sector would soon
engender added cooperation and a host of necessary,
interlocking cooperative relations among the many
federal and state agencies in the national health arena.
Whatever format the final reform bill will take, the
expanded role of government in the health sector will
become a reality.

There are four lessons to be learned from the
literature on KM, the eight cases above, and the
experiences of private and public organizations. These
lessons are described in summary form to provide
managers in the federal health system with the extract of
what we can learn from best practices in the health
sector.



1. Tailoring KMS to the Specific Nature and Needs of
Federal Health Organizations

There is a need to tailor the KMS for each
government health organization, according to its
structure, function, and purpose or goals. The
implementation of the standardized KM systems is a
poor practice. Federal health organizations, such as
those described in the eight cases above, are a myriad
of centers, offices, and institutes—each with different
missions, objectives, and types of contributions to the
federal government and to the American public.

2. The Successful Adoption and use of Health KMS
Requires Effort beyond the Installation by Contractors
As contractors install the ‘latest versions” of
their hardware and software, the agency must undertake
a substantial program to “rally the troops” and to
continuously market the redesigned KM system to all
levels and members of the organization. This effort must
include an adequate basket of incentives for employees
to use the KM system and to continue using it. The effort
must also strive to change negative perceptions that
people tend to have of how effective their KM system
seems to be by an ongoing campaign that emphasizes
positive experiences with and potential benefits from
these systems.

3. The Successful Utilization of Health KMS Requires
Cooperation, Coordination, and Networking within
the Agency and with other Health Organizations

Federal health organizations must break down
the “silos” that prevent sharing of knowledge among
offices, centers, and specialties within the parent
organization and between this and other organizations.
The persistent existence of independent knowledge
systems (“silos”) separated by organization or
professional specialty is not only unwarranted but, more
importantly, is harmful to the effectiveness of the KMS.
Silos  produce unacceptable behavior whereby
employees are reluctant to share their knowledge and
are motivated to hoard what they know, thus effectively
counteracting any benefits from an organization-wide
KM system.

Because of the complexity of the national health
sector and the very large number of private and public
stakeholders and direct participants, federal health
organizations—in  their ~ complex capacity and
responsibilities in the national arena—must focus on
their KM cooperation and networking with other
stakeholders. The federal government is now a major
player in the national health sector; therefore, its
agencies must enhance and support the flow of
knowledge within the sector. It is no longer sufficient to
limit the flow and the management of knowledge within
the confines of the government. There is a notable
increase in the interdependence of private and public
constituents in the national healthcare arena. Therefore,
for the effective functioning of the delivery of care, there

must be an effective flow of knowledge among the
participants in the sector.

4. The Evaluation of Federal Health KMS and the
Choice of Metrics for this Activity Must Account for
Both Measures of use and Benefits

Federal health organizations are bound to
redesign their KM systems. In so doing, they should
focus on the link of KMS to their processes of decision
and policy making. This entails the design of an
evaluation framework for KMS that contains metrics of
the benefits, contributions, and value of KMS. Best
practices of other organizations have shown that the
evaluation of KMS must answer such questions as:

“How did our KMS contribute to the strategic objectives,

the mission, and the performance of the organization?”

In theory, KM systems are considered strategic
assets to the organization. In practice, however,
organizational members tend to view these systems
unfavorably and with distrust. This third lesson on the
evaluation of KMS offers a mechanism by which the
focus on benefits and contributions—in addition to the
usual measures of cost and operation—help people in
the organization to appreciate the positive outcomes
and the value they can derive from their KM system.

5. Recommendations

What should decision-makers in federal health
organizations do to: (1) rectify the prevailing climate in
which their personnel distrust their KMS; (2) enhance the
role of their KMS to shoulder their mission and
objectives; and (3) based on best available practices,
reinvent their KMS as an effective intra- and inter-agency
mechanism. The following are useful recommendations
for decision-makers at all levels in the federal health
network. They summarize the essence of the best
practices reviewed in this paper.

Recommendation One: Reformulate the Process by
which KM Systems are Acquired and Tailored to Specific
Needs of the Organization

Federal health organizations are dependent on
contractors with the result that most KM systems are
standardized with the purpose of facilitating connectivity
and coordination among  organizations.  Cost
considerations are also taken into account for this type
of solution to KM requirements. However, the different
needs and characteristics of each federal health
organization calls for the acquisition and implementation
of more specific KM systems in order to make these
systems more effective by serving the unique needs and
requirements of each organization. It is recommended
that an analysis of these needs be conducted before a
KM system is installed, so that necessary adjustments
can be made in the system. If a system has already
been installed, this analysis should take place to modify
the system as needed.
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Recommendation Two: Work with Contractors to
Implement a KM System with Capabilities to Manage
Internal and External Objectives

Decision makers in federal health organizations
should not consider their KM system as simply a
warehouse of knowledge for the periodic use of internal
employees/customers. The KM system must be a
dynamic system that links the organization to the health
sector within and outside the federal network, and
continually provides updated knowledge from all
sources—internal and external to the organization and
to government.

It is recommended that the KM system be
considered as a fundamental instrument in the health
decisions and policies of the organization—rather than a
marginal technique or information warehouse.

Recommendation Three: Establish a Comprehensive
Program of Adoption and Adaptation of KMS

With all the good intentions, most organizations
install a robust KMS, then simply “forget it” by saving on
training and other elements of the “learning curve” for
users. This practice leads to failure. KMS thus installed
become obsolete, unimportant, and eventually ignored
by actual and potential users. Managers in federal
health organizations must approach the adoption of
KMS with dedication and long-term commitment. KMS
should be viewed as a “work in progress” rather than a
system we install, let run, and don’t bother with until or
unless it breaks down.

It is recommended that decision makers in
federal health organizations work very closely with
contractors and consult with other government
managers as they adopt and use their KMS, with vigor
and on a continuous basis.

Recommendation Four: Conduct Periodic Audits and
Evaluations of the KMS

The KMS must be evaluated to assess the
operations and impacts of the system. This audit should
be done in terms of the costs, benefits, and
contributions to the focal organization as well as the
parent federal organization. It is recommended that
such audits be conducted periodically by using metrics
listed in this report. These audits will provide feedback
that will allow decision makers to introduce necessary
modifications to the KMS itself, and to better assess the
contributions  of KMS. These include: problems
identified, classified, or solved with the help of the KMS;
mistakes and potential disasters avoided thanks to the
KMS; communication across silos; and contributions to
the mission of the organization and the parent federal
department.

These audits are not simply exercises in
evaluation. They are crucial elements of the effort
needed to keep the federal health organizations current,
connected, and effective.
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Recommendation Five: Establish a KMS for Each Federal
Department

Individual offices, institutes, and centers in the
federal health departments have their own KMS,
designed to accomplish the organization’s unique goals
and functions. It is recommended that a comprehensive
KMS be established for each department of the federal
government in which knowledge from all subordinate
organizations can be collected. Health knowledge is
essential for the wellbeing of the nation. Hence, such
central KMS will allow each department to possess and
to share knowledge in a timely and comprehensive
manner. Exchange of health knowledge among diverse
government departments such as the Department of the
Army, HHS, and the Veterans Affairs would facilitate
currency of the flow of health knowledge and more
effective modes of reaction to threats to the health of
Americans in situations such as epidemics or terror acts
on a national scale.
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considered equivalent to having a limited and small amount of data. The article proposes a
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['ucTorpaMMHBIAPUIBTPCHACTPOUKONTIApaMETPACTIIAKMBAHUIHAOCHOBEMUHUMU3AIIMHUK
PUTEPUSAXU-KBAIPAT

Ausiannikau Andrei V.

Pegpepam- s (popmMupoBaHus afAeKBATHBIX Moje/ell 00bEKTOB CTATHCTHYECKHX HCC/IEJOBAHMIA, IIPH BO3MOKHOIl BBICOKOIL
CTOUMOCTH M3MEPHUTEJIBHOI0 JKCIEPUMEHTA WIM Ipouecca mnoJaYyYeHUS JAHHBIX, TpeﬁyeTcﬂ 6bICTpafl U «IMpaBUWIbHAA»
uaeHTU(PUKanusA (pacno3HaBaHMsA) IUIOTHOCTH pacnpenejeHuss BepositHoctd (IIPB) Ha ocHOBe MOCTpPOeHHsI TPOCTHIX
THCTOrPaAaMMHBIX OLICHOK. Tpeﬁmsa}me ﬁbICTpoﬁ Pl):leHTPl(l)I/lKallI/lﬂ MOKHO CYUTATDh IKBUBAJICHTHBIM HAJIUYUI0 OrPAHUYECHHOI0 U
MaJIOro 00LemMa JAaHHbIX. B craTtbe npeajaraeTcsi TeOpeTu4eCKu 000CHOBaHHAS METOAMKA NMOCTPOCHUS T'ICTOrPaMMHOI0 qmanpa
(F(I)), npeacraBjasiiomero co0oii .]'Ildl-[eiil-[yl() KOMﬁﬂHaHl/ll{) KO/JIH4YecTBa JaHHBIX Ha COCEJHHMX HHTEpBa/laX € NOCTOAHHBLIMH
BeCOBBIMH K03 HIHEHTAMH, KOTOPbIe MOTYT OBITh BBIPA:KEHbI Yepe3 oauH K03 duuuent K— napamerp criaaxuBanus. OueHka
K03 punMeHTa CIVIAKUBAHUS OCYIIECTBJSCTCH HA OCHOBe MHMHHMM3alMM MOAMQUIMPOBAHHOIO KpPHUTEPUsS XH-KBaJApaT.
HpHBeIIeHHaﬂ B CTaTbe¢ TeopeMa YCTAaHABJIMBACT, YTO 3HAYCHHEC MATCMATHYECCKOI0 OKHAAHWS KPUTEPHUSA XHU-KBaJApaT, mocjie
npumeHenusi I'®, ymenbmaercsi B Kpas no cpaBHeHHIO €O CTAHAAPTHBIM MATeMATHYeCKUM OKHIAHHEM KPHTEPHs C eIMHUYHOI
(l)yHKIll/leﬁ BRKJJIOYECHHUSA. KO3(1)(1)PI].[M€HT CIUIA’KUBAaHUA olpeaeisieTrcs CJI0KHOI 3aBHCHMOCTBIO 4YMCJIA JaHHBIX, NapaMeTpoB
ugeHTuguuupyemoii IIPB (undopmannonnsie ko3pduuuentsl @uuiepa nepBoro u BTOporo nopsaka) u I'd (koauyecTBo u
HIMPUHA HHTEPBAJIOB prl’ll’lPlpOBaHl{lﬂ). B craTbe MOKa3aHO, YTO B3AUMOCBA3b MEKAY YUCIOM AAHHBIX, KOJIUY€CTBOM U ].l.[l/lpldHOii
HHTEPBAJIOB TIPYNIIUPOBAHUA SHABJIACTCH HeJIMHEHHOW W HMeeT TOJbKO 4YHCJIEHHOe peuieHue. PaCCMOTpeHHbIe npumMepbl
MoaeaupoBanusa padorsl I'® xapakrtepusyior 3¢pdexTuBHocTs HaeHTHGUKauuu [IPB, nenecoodpa3HocTs ero nmpuMeHeHUs B
HAYYHBIX U NPUKJIATHBIX CTATHCTHYECCKUX UCCICTOBAHUAX.

Knwouesvie cnoea: nromnocms pacnpedenenuss, uoeHmupurayus niomHoCcmu, 2UCmoSpamMmHblil uibmp, xod¢gguyuenm
CeNAHNCUBAHUAL.

Absiract- For the formation of adequate models of objects of statistical research, with the possible high cost of a measuring
experiment or the process of obtaining data, fast and “correct” identification (recognition) of the probability distribution density
(PDD) based on the construction of simple histogram estimates is required. The requirement for rapid identification can be
considered equivalent to having a limited and small amount of data. The article proposes a theoretically substantiated method for
constructing a histogram filter (HF), which is a linear combination of the amount of data in adjacent intervals with constant weight
coefficients, which can be expressed in terms of a single coefficient k - the smoothing parameter. The estimation of the
smoothing coefficient is based on the minimization of the modified chi-square test. The theorem given in the article establishes
that the value of the mathematical expectation of the chi-square test, after applying the HF, decreases by k times compared to
the standard mathematical expectation of the criterion with a unit inclusion function. The smoothing coefficient is determined by a
complex dependence of the number of data, parameters of the identified PDD (Fisher information coefficients of the first and
second order) and HF (number and width of grouping intervals). The article shows that the relationship between the number of
data, the number and width of grouping intervals is non-linear and has only a numerical solution. The considered examples of
modeling the work of the HF characterize the effectiveness of the identification of the PDD, the expediency of its application in
scientific and applied statistical research.

Keywords. distribution density, density identification, histogram filter, smoothing factor.

|. Bsenenne

poOiemMaTHKa THUCTOTPAMMHBIX OIEHOK IIIOTHOCTH pacmpeneneHus BepostHoctn (IIPB) xopomro wm3BecTHa:

OTCYTCTBHE €QMHBIX B3IJIAOB Ha ONpeneleHue 4mcia nHTepBanoB rpynmupoBanus maHeeix (I'OCT P 50.1.033-

2001 TlpuknamHas CTaTUCTHKA) W CWJIbHAS M3PE3aHHOCTh THUCTOTPAMMBI TIPH OTHOCHUTENIILHO MAaJIOM YHCIIE
HaOmonenuit [1,2].

Oco0yl0 BaXHOCTh M aKTyaJbHOCTh TOYHBIC T'MCTOTPAMMHBIC OIICHKHM 3aKOHA pPacIpeleNicHHs MpUOOpETarT B
ciyyae TpeOOBaHM ero ObICTPOH MIeHTU(HUKALUK (paclio3HaBaHMs), BO3MOXKHON BBICOKOH CTOMMOCTH HM3MEPUTEIBHOTO
SKCIIEPUMEHTa WJIM IMIpollecca IMOJyYeHHs IaHHbIX. TpeGoBaHMe ObICTpOH HAeHTH(UKANMU (paclo3HaBaHUS) 3aKOHA
pacripeieneHus B JaHHOM ClTy4ae MOKHO CUUTATh SKBHBAJICHTHBIM MajloMy 00bEMY JaHHBIX.

Ycrpanenue npobieM M3pEe3aHHOCTH THCTOTPAMMBI 3aKJII0YaeTCsl B IPUMEHEHUH rUcTOrpaMMHBIX puinbtpos (I'D),
HAMpUMeEp, YCPEIHSIOIEro, MEeJHaHHOTo, rayccoBckoro u jp.[1,3-5]. B To e Bpems, UX NPUMEHEHHE SMIUPUUCCKU
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WHTYATHBHO M HCXOIWUT, B OCHOBHOM, M3 TIPAaKTHYECKHUX cooOpakeHnid. B pabore mpemiaraeTcss TEOpPETHUECKU
obocHOBaHHass Meronuka peanmmzanuu ['®, paboraromero Ha HEOONBIIOM KOJMYECTBE JAHHBIX, YCTPAHSIOMIETO
M3PE3aHHOCTh THUCTOTPAMMBI, JAIOIIETO «IIPaBHIBHYIO» HMACHTHU(QUKAIIMIO 3aKOHA paclpelesieHus, OCIa0IIomero
3aBUCHUMOCTb ((HpaBHJ'ILHOﬁ» I/IZIGHTI/I(I)I/IKaIII/II/I OT YUCJIa UHTEPBAJIOB I'pYIINUPOBAHUA JaHHBIX.

B pa60Te Ppa3BUBAIOTCA UJCU, TPECAJIOKCHHBIC B [6] Hpexcz[e BCEro, mnpeamnojiara€Tcsl 0TKasaTtbCsa OT eI[PIHH‘IHOﬁ
(by'HKIII/II/I BKJIFOUYCHHUA NAHHBIX B UHTCPBAJI I'PYNIIUPOBAHUA: JaHHBIC MOT'YT HAaXOAUTHLCA BOIM3H TpaHUll MHTCPBAaJIa U MpU
MN3MCHCHHHU YUCJIa UHTCPBAJIOB OKa3aTbCAd B COCCAHEM HUHTEPBAJIC; AJId OTHOCUTEIILHO HEOOBIIIOr0 KOJIUYECTBA JaHHBIX,
YCTpaHCHUEC SCIJCIJCKTE[ N3PE3aHHOCTU THUCTOIPAMMBI MOXKCT OBITH OCYHICCTBJICHO CIJIA)KUBAHUEM OAaHHBIX Ha HECKOJbKUX
COCCIHUX MHTCPpBajiax.

B »TOoM ciydae menecooOpazHO 3aMEHHWTh COUHUYHYIO (YHKIHIO BKIIOYCHHS B3BEHICHHOW (YyHKIHWEH,
y‘II/ITBIBaIOH.[eI\/'I BO3MOJKHBI BeC «OIIMOOYHO)» IOMABIIHX B COCEIHUE HHTCPBAJIbl MAaHHBIX. Du3NIeCKH CMBICT TaKOH
(YHKINN MOXeT OBITh OXapaKTepU30BaH HEYETKOHM MPHHAIIE)KHOCTHIO JaHHBIX KOHKPETHOMY HHTEPBATY TPYIITHPOBAaHUS.

Hambonee mpocTol, C TOYKH 3peHHUsIpEaNN3allii, BeCOBOH (YyHKIHEH yHZOOHO BBIOpaTh CTYIEHYATYIO
(I)YHKLII/I}O.TOFZ[aMaTeMaTI/I‘IeCKaﬂ MOACIIb TUCTOIPAMMHOI'O (1)I/IJ'II>Tpa MOXET OBITh npeacTaBJicHa B BHUIC:
U, =a,v,_, +kyv,+B,v

j1 OLJ- + kj +B i =1, rne Vj — YHCIO JaHHBIX TIONMABIIMX B J-TBIH HHTEPBAal

TpyNIIUPOBaHHUS, {OL i ; k i ;Bj} — BecoBble K09((UIMEHTH HHTEPBAIOB (TTapaMeTphl criakuBaHust). B mpocreiiniem ciydae
BECOBbIC KOA(P(HUIMECHTBI SIBISIOTCS MOCTOSHHBIMH BETHYMHAMH M MOTYT OBITH BBIPaXKEHBI Yepe3 ofuH KoddduuueHt K —
napaMeTp CriIaXHBaHUS.

BBeznenne BeCOBBIX KOA(P(PHUIMEHTOB IS MAIBIX 00BEMOB JJAHHBIX MTO3BOJIAET MEPErPYIIUPOBATh ITH JAHHBIE TaK,
9T00Bl 00ECTICYNTh MEHBINYI0 H3PE3aHHOCTh THUCTOTPAaMMBbI, YBEIHYHB IIPH 3TOM €€ CIIaXEHHOCTb M OBICTPYIO
HAJCHTH(DUKAITHIO.

Bbrunciaenne mapaMeTpa  CIUIaKMBaHUS, OYEBHUAHO, TpeOyeT HEKOTOPOH ampuopHOH WHGOpPMamuu O
nneaTupunupyemorr [IPB. B pabote mpeamonaraercs, 4ro Takas WACHTU(PHUKAIMA HPOBOIUTCS C TOMOIIBIO KPUTEPHUS
cornacusi XHU-KBaJApaT, MCIOJIb30BaHUE KOTOPOTO TaKXKe OCHOBAaHO Ha MPEANOJI0KEHHH O BO3MOXKHOM BHIE
naenrupunupyemoii [IPB. Takum oOpazom, anpropHas HHGOPMALUs SIBISIETCSI €CTECTBEHHBIM M HEOOXOAUMBIM 3JIEMEHTOM
noctpoenus ['P.

Llenb pabOTHI COCTOUT B pealIM3alMi TUCTOIPAMMHOTO (HILTPA ¢ HACTPOWKOW NapaMeTpa CrilaKUBaHUsI Ha OCHOBE
MUHAMH3ALUKN KPUTEPHUSI XU KBA/IPAT C y4ETOM anpropHoit nadopmanuu o6 unentudunupyemoii [1PB.

Il. Omnpenenenune ko3P PuIeHTa CriiaXKUBaHUS TUCTOrPaMMHOT0 puIbTpa
[Tycte mMeeTcst BEIOOpKA CITyYaifHBIX TaHHBIX { )ﬂ} A= ﬁ W OIIpeNeNieHO pa30neHre YUCIOBOI MpsMOH Ha M
HETIEPECeKAIOMMXCS W TNPHUMBIKAIOMKUX  JAPYyr K  JAPYry  HHTEPBAJIOB A‘ , j = L_m paBHOH  JUIHHBI
A, = Xj+1— Xj =R/ m. Xm+1 = Xmax = n?aX)q . Xl = Xmin = mlln)g . TIe Xj — TpaHUIBl UHTEPBAJIOB,

X

R= Xax — Kin = mA «— Pa3Max juana3’oHa 1aHHbIX. 3aMEHUM OOBIYHYIO HHIMKATOPHYIO (DYHKIMIO, HCTIOTb3YEMYIO

IpU CTaHJapTHOM CIOCOOE MOCTPOEHHE THMCTOrPaMMBI,BECOBOH cTyneHdaTol ¢ynkuued [L J()ﬁ) ,0< [y <1, ¢
001acTbI0  ONpeeIeHHs A“ = 3AX M KoTopas OyJer XapakTepu30BaTh NPHHAMICKHOCTh JAHHBIX HHTEpBaIy

TPYIITAPOBAHUS AJ- . IIpn 3TOM BBIOOP BECOBOH (QYHKIIMH JOJDKEH OCYIIECTBIIATHCS C YIETOM YCIOBHA HOPMHPOBKH:

Ziﬂ !""Jt:l' j,t=2,m'1,

i &)
(t—-m)(m-3)/(m-1)+(m-1) .
Zt “j,t:l' ],t:l,m
HOJIO)KI/IMBGCOBLIC 3HAYCHUA l"l] t NMOCTOAHHBIMU, HE 3aBUCAIIMMU OT MHACKCA HOMEpAa MHTCPBAIa:
w(x)={kms A; a=(1-k)/2ma 4 wd,|, j=2m-],
2

p‘j(x) - {(1 o G‘) AT A]" o U ‘4(j—m)(m—3).-"(m—l)+(m—l)}5 J - 1’ m,
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rae mapamerp k— koadduImenT criaaxuBanus. Y CI0BUs HOpMUPOBKH (1) IPH 3TOM BBIIOJIHAIOTCS ABTOMATHYECKH.
Torna ypaBHeHnue, peanusytouiee anropur™ I'd umeer Bua

j=2,m-1,
U; = (1= a)V; + OV _mymaymaysmy:  J=1M, ©)
a=0Q-k)/2

U, =av_ +kv, +av,,,,

TakuMm o0pa3zom, 3a/1aua HOCTPOSHHUS ananTUBHOTO ['® CBOAMTCS K BBIYMCICHUIO KO3(D(UIIMEHTA CrIaXMBaHUS 110
nH(opManny 0 YUCIIe IAaHHBIX U anpropHoil nHdopmaunu 06 naentuduuupyemoii [1PB..

I/ICHOJ’IL?)yf{ B Ka4Y€CTBC KPUTCPUA OLICHKU KO3(1)(1)I/IIII/I€HTE[ CriIa’)KMBaHHUA KpI/ITepI/Iﬁ XH-KBaJApaT U 3aMCHHUB YHUCIIO

2 -t
Vj B KpUTEpUH X (V) Ha YHCIIO uj = OLVJ-_1 + ij + OLVJ- R ] = 2m-1 «u

U; = (1— o)V + oV _mmaymaysma ] =L M, noxymmm

xfcb(u):Z[uj —npj]z/npj —min @
-1

Pemenune onTUMHU3aIMOHHON 331249y (4) MPUBOJMT K BEIPKEHUIO I KOO (GUITUEHTA CTIIaKUBAHHUS TI0 BEIOOPKE TaHHBIX
- --1
m m
— 2 —
L =1 4 =
i (5)
m

_1ij]. /'np;,

— 1 —_
=1+2/ > U,*/np,
L 1=t i

j
rre U i =Vj71—2Vj -|-Vj .1 — KOHEYHas pPasHOCTb BTOPOTO TOpANKA /IS HMHIEKCOB | = 2,m—ZL u

. m
U i = —Vj + V( j—m)(m-3)/(m-1)+(m-1) VU1 MTHIEKCOB ] = 1, m; Z HU | = 0; P j — TMTIOTETHYECKHE BEPOSTHOCTH.

Craructryeckasi KOHKpeTH3aus GopMydsl (5) IPUBOIUT K COOTHOIICHHIO

1
1,5+0,5(A%1, +0,25A%1,) + 0,25A%1 ,n(m—-1) ™"

X

(6)

o =1-

* * %2 * * *\2
rae |1 = I( fr/f ) fdx ) |2 = .[( f"rf ) fdx —umHpOopMannoHHbIeKodQPunmeHTsr  [IPB,
R R
SKBHBAJICHTHBIE HH(DopMarnmu Duriepa MepBOro W BTOPOTo mopsaka [7], f= 1lim |: p. / Ax:| — THIOTETHYECKAS
m—>,A,—0 !
IIPB, f = Ilim V. / nAX] — DJKBHBaJeHT wuiacHTUuUIHpyemoi [IPB, J fdx = Y — JHoBepurenbHas
m—o,A,—0 J -

BEPOSITHOCTb.

[IpoBenem ympomEénHOe 0OOCHOBaHWE (OpMyIBI (6), A YEro IOCIEIOBATEIHbHO PACCMOTPHM KOMITOHEHTHI,
Bxojsitue B (5). COBOKYMHOCTh CTATUCTHYECKO-3KCIIEPUMEHTAIBHOTO METO/Ia, WHKEHEPHOTO MOJX0Ja M MPAKTUYECKUX
MPEACTABICHU T IPUBOJINT K CIICAYIOIINM BbIPKCHHUSIM:
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m—oo <
A,—0 =1

lim> U, /np, :(R/m).[(f"*/ f)dx,
R

myv U. iy 4V, )V
" Z U, (]71 j+l) J+V1U1_|_VmUm :—Z(m—l) (7

=-2n+m-)+M| >
= NP, =2 np; np, NP,

*

~ f!* 1 f”* fj+1 B f!* 1 f”*

a=| -2 |=|1-—A +=—A7 b=| 22 |=|1+—A, +=—A7 |,
f 2 f o2
m U 2 miy 244y %4y 2
lim M Z—‘ = limM Z I T L
e =P ) % =2 np;

m-1 —
2V V=V Vi, H 2V,

2 2
. 3 . —V, +V, ~V_+V
=2limM | > T +limM (v +Vo) +( n+ V1)
Ao =2 np; .50 np, NP,

~[4+M(@*+b%) |(n+m—1)+[2M (ab) -8]n=

=6(m-1+2A ?I;(m-1)+0,5A *I,(m-1) + A *I,n

[Hanee, noncrasisist Beipakenust (7) u (8) B (5), monydum HenocpeactBeHHo hopmyay (6).

®opmyna (6) TO3BOISIET CAENATE PS BAXXHBIX BEIBOAOB.

Bo-NepBBIX, TPH HEOTPAHMYEHHO BO3pACTAlOmEM ducie maHueix [1—> 00 | oweBmamo, KodpduIMenT
CTTIA)KMBAHUS JIOIDKCH CTPEMHUTBhCS K €AWHHUIE, YTO U cieayer u3 Qopmynsl (6). B stom ciaydae memecoodpa3sHOCTh
TIPUMEHEHHUS Iro ncye3aer. Tlpu 3HAYCHUU KOMIIOHEHTHI 3HaAMEHaTeNs

0=0, 5(A§|; +0, 25A4| ;) +0, 25Ai| ;n(m—l)’l menbme emumnust wm O —> 0 K03 hUIHEHT

X
criaxuBaHus crpeMuthest K 1/3. Takoe 3HaueHHe K03 (UIMECHTA CTIIaXUBAHUS OTBEYACT CIIy4alO CHJIBHOW U3PE3aHHOCTHU
THCTOTPaMMBI, BO3MOXKHO BCJICJICTBHE HENPABIIHLHO BBIOPAHHOTO (OTHOCHTENIHLHO OOJBIIOr0) 3HAYCHHS KOJIUYECTBA
WHTEPBAJIOB IMPH OTHOCUTEIHLHO HEOOJBIIOM KOJNWYECTBe MaHHBIX. ['D, B 3TOM ciydae, mpeoOpa3yercss B OOBIYHBII
ycpenusonuii ¢pwisTp. Takum oOpa3oM, Iuamna3oH W3MEHEHHS 3HaueHUH Kod3(duIinenTa criiaXxuBaHus JEKAT B Tpeaeax

1/3<k<1.

Bo-BTOpbIX, MoJCTaBIAs 3HAUeHHEe Kod(dduunenTta criaxusanus (5) B hopmyiy (4) Juis KpUTEpUsl COTIacHs XH-
-1 2

m m
2 2 2
KBAJIpaT TOJTy4aeMBBIPAKEHHE Y g, (U) =X (V) - ZUJ / npj ZVJUJ' / npj , U3 KOTOPOTO ClieIyeT
=1 =1

2 2
COOTHOIIICHUE MEXOYy MaTCMaTHYCCKUMH OXNIaHUAMHU KpUTEpUAd XH-KBaJapar: M (chb ) = kM (X ) )

M(xz) =m-1.

Takum o6pa3zom, mpumenenne I'D MO3BOISIET YMEHBIIUTh 3HAYCHHWE CTAHAAPTHOTO KpuTepHs cormacus B K pas.
CoOoTHOIIIEHNE BXOAAIIMX B KOI((GHUIMEHT IapaMeTpoB XapaKTepHu3yeT 11e1eco00pa3HOCTh NPUMEHEHHsT 1 9P PEKTUBHOCTh

I/I,HeHTI/I(l)I/IKaHI/II/I I'd. TaK, npu HeOOBIINX 3HAYECHHUIX KOMIIOHEHTELI 3HAMEHATEIS 6 < 1, 3HAUCHUC KPUTCPpHUA XHU-KBaApaT

HoCIe MPUMEHEHHS (PUIBTPa IIPAKTHIECKH YMEHBIAETCS B 3 pasa, B IPOTHBHOM ciydae pu 11 —> 00 ( k— 1) 3HaYCHHE

KPHUTEpHUSI XM-KBaJApaT CTPEMHTCS K CTaHIapTHOMY M(Xib) —> (m—l) n npumenenne ['® HenenecoobpasHo.
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CrnenoBarenbHO, 3G(GEeKTUBHOCTE "D MOKHO OICHMBATh BEIMIUHONW OOpaTHOW 3HAYCHHIO KOY(DQUITMEHTa CriaXUBaHUS:
D =k™
rd :
*
B-Tperbux, mpennonoKMB  BBICOKYIO  allOCTEPHOPHYKO  TOYHOCTh  oueHku [IPB, mmotHocTh f

*
BI/IH(i)OpMaIII/IOHHLIXKOZB(i)(l)I/IHI/IeHTaX (bOpMaJ'ILHO MOJKHO 3aMCHUTH TMIIOTCTHYCCKOM f u, CJICA0BaTCIbHO, BCIIMYHMHBI Il u

* *
|26yz[yT COBIIA/ATH C BBIYMCISIEMBIMH TeopeTHdeckn mudopMammsmu Duirepa mepBoro  BTOPOro mopsiaka | 1 = | 1y
* ~
I 5 = I oy AT AHMANa3zoHa R(tabmmma 1). B atom cirydae, popmymna (6) CTaHOBATCS TOJIHOCTBIO ONpPEENICHHOM. 3aMedaem,

YTO BBIYUCICHUE KOA(PPUIIEHTOB |1y , |2y TpeOyeT CyliecTBOBaHUE MEPBOH n BTOpoi npousBoaHoi [IPB. Oxnako, ecnn

TAaKOW TPOW3BOAHOW HE CYIIECTBYET, CIIEAYET BOCIIOJIB30BATbCS HWHXEHEPHBIMH COOOPKEHHUSMH HNPAKTHYECKOH
o ! "

peanuzanuu. B wactHocTH, 115 paBHOMepHOi [TPB MoxHO npuHATH f'= 0, f"=0 U, CJIEI0BATEILHO, IlY = 2y = 0.

Torna yncneHHoe 3HaueHHe Kod(duIeHTa crinaxuBanus Oyaer pasHo 1/3 u ['® npeobOpazyercst B 0OBIYHBIN yCpeTHSIOIHN
¢buIbTp, uTO B Ciydae uaeHTHuUIMpyemoit paBHoMepHo# [IPB BnonHe oueBuaHO.

B Tabnume 1 mnpuBeACHBI TakXKe TEOpPETHUECKHE 3HAYCeHHs WHOOPMAIMOHHBIX KOA(P(PHUIIUEHTOB |1, |2 ,

BBIYUCJIEHHBIX 10 00JaCTH OIPEAC/ICHUA apryMeHTa IIPB.

Tabnuya 1: 3nadeHnst THPOPMALIMOHHBIX KO HHULMEHTOB

2

X
Nel. layccoBckast oTHOCTE: € A v 27D
D!

Erf Erf _1('Y) _Erf’l(y)z
l, JD | 2 P Erf(y)

D D3/2\/E

D—Z

OErf Erf ™ (v) CErf )
l,, /o | 2e?® Erf (y)(D + 2Erf (y)?)

Dz D7/2\/E

—\
Ne2. JTannacosckas TIOTHOCTB: A€ o / 2

[
| (L))
L, |2

oy | ~(-2+(@-7) 2
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Mponoaxkenune Tadauusl 1. 3HadeHnss HHOOPMAIMOHHBIX KO3PPHUITHSCHTOB

[ Ne3. JlormcTHYeCKas IIOTHOCTE: Qsechz((n') /2
I |4
4 , 2J3adreTanh|y )
I, | —a tanh \/_ [ }
|3 s
I, 16045
5
l daoch ZNEGA?'CTHI?.‘T?[’;’] y
5 m
L,
2+j3adreTanh|y 6+j3adreTanh|y 10~/ 3adreTanh|v
30sinh \/_ [] — Ssimh \/_ [] +sinh \/_ [}
T s T

Ned Koms nnoTsOCTE: 5(52 + .1'2)_1 /T

I, |o05s
Ty o
I, 4 arctan | tan 3 —sm[iny]
ams”
I, |[s*
L, 48 arctan | tan % +24sin[my]+ 6sin [27y |+ 8sin[3ny] + 3sin[4my]

._1
247s

Ill. CootHommenus MCKAY YHUCJIIOM HAaHHBIX, YUCJIIOM MHTCPBAJIOB I'PYHIITMPOBAHUA U UX LUHpHHOﬁ

ITokazarens ddpdexTuBHOCTH '@ MOKET OBITH MCIIOJNB30BAH B IENIAX HAXOXKIACHHS ONTHMAILHOTO COOTHOIICHUS
MEX]Ty YHCJIOM JAaHHBIX, YUCIIOM WHTEPBAJIOB TPYIIUPOBAHKS W IMUPUHOW 3TUX MHTEPBAIOB. 3a)UKCHPOBAB HEKOTOPOE

0
xKelaeMoe 3HaueHHE YPPEKTUBHOCTH HHIIBTPa 3@ , Ha OCHOBaHUH (6) TOIy4InM

AZl, +0,25A%, +0,5A%1,n(m-1) " = K°, "
me A, =R/m,K°=(3), -)™(3-3),).9;, =k;"

B mpuBenennyo GopMynyBXOASIT TOYHBIE TEOPETUYECKUE 3HAYSHUS] HH(POPMAIIMOHHBIX KO3((UIIMEHTOB MO BCel
o0JacTH OmpeieNeHnsT apryMeHTa, OJHAKO JUISI MPAKTHYECKUX DPACUETOB CIIEAyeT HCIOJIHh30BAaTh 3HAYCHHUA C yUETOM

PCaJIbHOTO AUAIla30Ha JaHHBIX R, T.C. I 1y n I 2y

VYpasuenus (9) HenuHeliHOe, TpeOyIOIMINE YHCISHHBIX METOIOB PEIICHUS B 00IIEM CiTydae.

AHanu3 ypaBHeHHS (9) MOKa3bIBACTCIOKHYIO B3aUMO3aBUCUMOCTD TapaMeTpoB mueHTuuiupyemoit I11PB u I'O.
370, B 4aCTHOCTH, OOBSICHACT OONBIIOE KOJMYECTBO PalOT, NMOCBAIMICHHBIX TEMAaTHKE B3aHMOCBA3M 3TUX MapaMeTpoB U
paccMaTpHBaIOIIUX MPoOiIeMy MX BbIOOpA C TeX WIM MHBIX MO3MOMN.B 3TOM cMbIcie naHHas paboTa pacIIupsT MOAXOI
[9,10], yunTeiBas nadopmannio dumiepa nepBoro ¥ BTOPOro NopsgKa OTHOCHTENBHO uueHTuGuupyemoit [1PB.

B HEKOTOpBIX YacTHBIX CiIydasiX, C LEJIbIO IIOJy4EHUS] TPOCTHIX AHAINTHYECKUX BBIPAKEHUIH B3aMMOCBS3U
napametpos [1PB u I'®, ypaBHeHue (9) BO3MOXKHO yIIPOCTHUTS.
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2
BO-HepBLIX, €CJIM BBIIIOJHACTCA COOTHOLICHHUE MCKAY I/IH(I)OpMaIII/IOHHI)IMI/I KO3(1)(1)I/IIII/IGHT3MI/I IZ :CI1 y

2
C = CONSt 1 uncno nHTEpBANOB IPYNIHPOBAHNS 3HAYHTEIHHO GOIbIIE SAMHUIBL, TO 0603HaunB X = A X| 1> YDaBHEHHS

(9) MoxHO 3amucaTh B BUJIC
a(n)x* + b + x—K°=0,b=0,25¢c, a(n) =2b(R/1,)™n (10)

VpaBrenne (10) KOMODAKTHO W TO3BOJSIET MOJYYaTh CEMEWCTBA 3aBHUCHMOCTEH CBS3BIBAIOIIMX ITapaMeTpPhI
nneaTudunupyemoii ITPB u I'D.

Bo-BTOphIX, aHanmm3upys BKJIaX KOMIIOHEHT 3HaMeHarens (6) B KO3(OHUIHMEHT Cria)XKMBaHUS 3aMedaeM, YTO C
YBEJIMUYCHUEM YHCJIa JaHHBIX BO3PACTaeT BIUSHHUE KOMIIOHEHTHI, conepikaiieii mapamerp N. Toraa ypaBHenue (9) mMoxem
mpeoOpa3oBaTk K BULY

n _2K°
m'(m-1) R,

(11)

Jna cmyuas mM>>1 sosmoxuo NpUOIMKEHHOE aHAJIMTHYECKOE pelleHHe HenuHeiHoro ypasHenus (11):

m= \SH'IR4|2 / 2K0 . Hocnennsts dopmyna Gnuska K BeipakeHmsim Bupa M~ I’IO’2 , mpuBeneHHelM B [1,8] ¢

KO3(D(DUIIMEHTOM MPOMOPIHUOHATLHOCTH 3aBHUCAINUM OT TapameTpoB I[IPB u ampuopHbiX ycTaHOBOK ['® mo ero
0
3¢ EKTHBHOCTH 3nb.

B-Tpetprx, mepepacmpenencHHE YacTH JaHHBIX MEXAYy COCEAHMMH HHTEpBaJaMH, HE TOJNBKO yMEHBIIAeT
M3pEe3aHHOCTh THCTOTPAaMMBI, HO M CIOCOOCTBYET OCIIabNeHIIO TpeOOBaHMI K BHIOOPY YHCIIa HHTEPBAJIOB TPYIITHPOBAHNS.

0
Quxcupys HEKOTOPYIO HIDKHIOIO TpaHHIy 3HadeHUs s>¢dexruBHoctn ['D (9@ ), MOKEM ONPENCNINTh 3HAUYCHUE YHCIIa
HHTEPBAJIOB IPYyNIUpOoBaHus 110 Gopmysnam (11) u3 ycaosus m4 ( m-— 1) >0, 5nR4I 2 / K 0 .

IV. Pexomennanuu no peaaus3aluu rHCTOrPaMMHOTO (pUAbLTpa

[Tomy4yeHHBIE TEOPETHIECKHE PE3YIIBTATHI IIOKA3BIBAIOT IesIeco00pa3HoCcTh npuMeHeHHus [ D ¢ nenbio 3G GeKTHBHOH
n ObIcTpol (Ha ManblXx O0beMax JAaHHBIX) WACHTH()HUKAIMA H3MEHSIONIMXCS 3aKOHOB paclpeielicHHs] B ONUCATEIbHON
CTaTUCTHKE, TpH 00paboTKe THCTOTpaMM u300paxeHwi. [Iporpammuas peanmusanus [ serko BcTpawBaeTcs B
CYIIECTBYIOIMINE OTKPHITHIE aJITOPUTMBI IIOCTPOCHUS TUCTOTpaMM, HarpumMep, B ¢yHkuuu hist, histfit mmatdopmer Matlab.

Crpykrypa anroput™ma uaeHtudukanmu (pacnoznasanus) I[1PB cienyromias.

1. TomyueHue BRIOOPKH JaHHBIX, 00bEMOM N, ONIpeIeIIeHre pa3Maxa BEIOOpKH R.

2. Ha ocHoBanuii npeanonoxeHui o uaeHTHdGuIpyemoit [IPB, Beraucnenne na(GOpMannoHHBIX K03()(UINEHTOB Ilv u

l,,.

3. Ha ocHoBaHuM BBIOPAaHHOIO YMCIA HHTEPBAJIOB TPYNIMPOBAHUS IAaHHBIX, pa3Maxa BBIOOPKH, OObeMa JaHHbIX,
“H(OPMAMOHHBIX KOI(DPUITMEHTOB BHIUUCIISAETCS 3HaUeHNE K0P GUITMEHTA CriTaKuBaHus (6).

4. Tlpumenenne ['® (3).

5. BbluncieHne Kputepus coryacus XH-KBaapar. Ha OCHOBaHMHM 33JaHHOTO YPOBHSI 3HAYMMOCTH HPUHSATHE PEIICHUS O
UACHTU(DHUKAIINH.

3amernm, mpouenypy uaeHTHQukanuu [IPB MoxHO cmenate MHOTOKaHaJNbHOHM, TAe KaXOeld KaHAm OynmeT
OpHEHTHPOBAH Ha OMpeIeTCHHBIN 3apaHee BO3MOKHBIH B [IPB. [lpuHsaTHe pemeHns o WACHTH(PHUKAINN B 3TOM CIydae
MOXET OBITh PEATN30BAHO PA3IMIHBIMU METOAAMH, HAIIPUMED, IPOCTHIM MM B3BEIICHHBIM FOJIOCOBAHUEM.

V. MO,‘:[GIIH]’)OBHHHQ FUCTOrpaMMHOTO (1) HIIbTpa

Ha puc.1 (N= 100, m= 9, KOJIMYecTBO cepuil skcrniepuMenToB 100) mpuBeneHsl npuMepsl padoTsl ' s

[1PB: mopmanbHO# (puc.l,a, kBmG =0.64,D = 1,56 ), aoructryeckoi (puc.l,0, km,16 =0.74, D = 1,35 ),
= 1,89 ), paBHOMepHoii (puc.l1,r, km,16 =0,36. D = 2,78 ).

Ha puc.l BepxHSs 4acTb COOTBETCTBYET OOBIYHOW THCTOTpaMMe, HIDKHSL — pe3yiabraT obpabotkn I'd. Bo Beex

BBIO BBIO

SKCHOHEHIHANBHON (puc.1,B, kam6 =053, D

BBIO BBIO
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2 2 < 2 2
NMPUBCACHHBIX Ha pI/IC.l ClIydasaX BBIIOJHACTCA COOTHOILICHUEC qu) < XKp = X , IAC XKp — KPUTHUYCCKOC 3HAYCHUSA

KpuUuTepus corjacus IMnpu 3aJaHHOM YPOBHE 3HAYUMOCTH (0,05) Pe3yJ'ILTaTLI MOJACINUPOBAHUA, HAIVIAAHO MOATBECPIKAAIOT
HUJACH0 NMPUMCECHCHUA I'd. a(l)(l)eKTI/IBHOCTL OPUMCHCHUSA I'® Ha OTMEUEHHBIX IIOTHOCTSIX YKa3bIBaC€T Ha CYHUIECTBEHHOC €TO
MMPEBOCXOACTBO NEPE CTaHZLapTHOﬁ FHCTOFpaMMHOﬁ OHeHKOﬁ.

04

0.3

0.2

0.1

B) r)
Puc.1: Pezynbrarsl padotst ['D

B Tabn.1 (xonnuecTBo cepuii skcriepuMeHToB 100) conepikaTbesi HEKOTOPBIE pe3yibTaThl MOAEINPOBAHUS PaOOTHI
I'® (4) B comocTaBneHHH C TEOPETHYECKHMH pe3yibTaTaMH, TOIY4eHHBIMH Ha OCHOBe Qopmynsl (6) mist tpex IIPB:
HOpMaJIbHOM, JIOTUCTUYECKOM, JIaracoBckoi. Ha puc.2 mpuBeneHbl 3aBUCHUMOCTH KO3 (dHUIIMEHTa criiaxuBaHus (6) oT

KOJIMYECTBA WHTEPBAJIOB IPYIIIMPOBaHUs ajis aAByX IIPB: Hopmanshoil (kpuBas 1, N =100; kpusas 2, N = 500) u

narutacoBekoi (kpusas 3, N = 100, kpusas 4, N = 500) Uucnennsle (Tabnuma 2) u rpaduaeckne pe3yabTaTsl (puc.2)
MO3BOJISIOT CAENATh BHIBOA O TOM, YTO 3HAYCHHE KOA(D(GUIMEHTA CTIIa)KUBaHUS HEIMHEHHO YMCHBIIACTCSA C YMCHBIICHUEM
00BeMa JaHHBIX. DTO OOBSACHIETCS TEM, UYTO IPHU yMEHBINAIOMIEMCsl 00bEMe TaHHBIX YBEITHYINBACTCS NU3PE3aHHOCTH OOBIIHOM
rucrorpaMmHoii orieHku I1IPB m, cnemoBarensHO, TpebyeTcs ee OombIIas CTiIakeHHOCTh, CTPEMAIIascs K paBHOMEPHOMY

(ycpenHsroneMy) CriiaXKuBaHHUIo ( k—1/ 3) IIPU OTHOM M TOM K€ YHCIIe HHTEPBAJIOB TPYIIUPOBAHUSL.
Ha puc.3 (kommuectBo cepuit skcnepumentoB 100) Ha ocHoBe Qopmynsl (9) (kpussie 1.1-1.3), mpuBeneHsb
3aBUCHMOCTH MeEAy YHUCIOM JAAHHBIX M YHCIOM HHTEPBAIOB MX TPYNIHPOBAHMS Ml ABYX IUIOTHOCTEH: rayCCOBCKOH —

0
puc.3,a W JIOTUCTHYECKOW — puc.3,0 UId pasIudHbIX 3HAYeHUH KodpduiueHTa >PpPEeKTUBHOCTH: BHb = 1,5
(ko = 0, (6) ) —xpusas 1.1, 93(1] = 1,3 (ko = O, 77) —KxpuBas 1.2, 38(1) = 1,1 (ko = O, 91) —xpuBasg 1.3. Ha tex

JKe PUCYHKAX IIPHBEICHBI ISl CONOCTABICHHS CTAHIAPTHO HCmonb3yeMsie hopmyisl Crapmkeca M= 1+ |Og2 N (xpusas

2) n popmyel, npuseaenHol B [1,8] M= C(Ex)n0’4 (xpusas 3), rie C(E,) = (E, +4,5) / 6, E~ xoodpdpuument
skciecca [1PB.
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Tabnuya 2: KosddunuenTs! crinaxuanus u 3¢ dextusHocTs I'D, N = 100

Hopwmanshas [1PB, Jlornctnueckas I1PB, Jlammmacosckas I1PB,
N | m A(f)=173 A(f)=214 A(f)=0,99
kaI6 kO af (] kalG kO af (] kalG kO af ¢
1 5 0,8 0,96 1,04 0,96 0,98 1,02 0,98 0,99 1,01
2 7 0,81 0,81 1,23 0,90 0,92 1,09 0,94 0,97 1,03
3 9 0,66 0,61 1,64 0,75 0,77 1,30 0,86 0,91 1,10

12 14

R S T R S S N A A S R S M S
50 100 150 200 250 300 350 400 450 500 2 A0 100 150 200 250 300 350 400 450 500

a) 0)

Puc.3: 3aBUCUIMOCTD YHCIIa HHTEPBAJIOB TPYIIIMPOBAHUS OT 00beMa TaHHBIX
VI. BpiBOIBI

Paccmotpennsiii B cratbe ['® (3) ¢ HacTpoiikoil mapameTpa CrilaKUBaHUS MOXKET OBITh 3()(EKTUBHO NPUMEHEH B
3aja4ax uaeHTHuKkauny (pacnozHasanus) [IPB st Manbsix 00beMOB JaHHBIX C yYETOM MMEIOIIEHCsl B HAIMYNHT alPUOPHON
nHdopmanuu o npeanonaraemoii [1PB.

VYCTaHOBIIEHO COOTHOLIEHHWE MEXIY MAaTeMaTHYECKUMH OXHIAHUSMHM COTJIaCHsl KPUTEpHsl XHU-KBajpar NpHU
CTaHJaPTHOM IOJIX0JIe TIOCTPOEHUSI THCTOTPAMMHO# OLIEHKH M ¢ ucnonb3oBanueM ['®. Takoe cooTHoLIEHHE onpeessieTcs
kodpduureHTom criaaxuBaaug (5), (6). UncnenHoe 3HadeHHE KOd((HIIMEHTA CTrIaXKWBAaHHUS 3aBUCHT OT IapaMETpPOB:
o0BeMa MaHHBIX, YHCIIa WHTEPBAIOB TPYMITUPOBAHMSA, HHPOPMANNOHHBIX XapakrepucTtuk [IPB (tabnmma 1). 3aBucumocTth
ko3(h(UIMEHTa CrIaKUBAHUS OT YKAa3aHHBIX ITapaMETPOB IIO3BOJAET ONPENCIUTH B3aUMOCBA3b MEXAY KOJIHYECTBOM
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WHTEPBAJIOB TPYNIUPOBAHUS NAaHHBIX M HMX O0BEMOM. OTa 3aBHCHMOCTb HENIMHEHHAs, HE HMMEIONas aHAJIUTHYECKOTO
pEIICHUS.

I'mcrorpammuBIi QUIBTP SABIAETCS NPOCTBIM [UIS PEATN3AIMHM MHCTPYMEHTOM, KOTOPBIH JIETKO MOXET OBITh
BCTPOEH B JII000 OTKPBITHIHA anropuT™ uiaeHTudukanuu (pacrosnasanus) [1PB.
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The Approach to Fire Safety in the Curriculum
Map-Matrix of Engineering Courses at a Federal
University According to the Parameters of Law
13.425: A Systematic Review

Stefania Chaves Ferreira *, Priscilla Chantal Duarte Silva °, Anna Rita Tomich Magalhaes Felippe °
& Ricardo Luiz Perez Teixeira ©

Abstract- Fire protection has gained the spotlight, in large part,
as a result of some disasters that have occurred in recent
years. The subject has evolved and gained considerable
prominence, thus requiring changes in current legislation, as
well as the formulation of new Standards and Laws, capable of
mitigating the risk of fire occurrence. It is necessary to
understand the role of the future engineer on the fire protection
policy, to avoid possible fire occurrences in institutions.
Therefore, the goal of this study is to analyze how and how
often the fire protection approach is included in the curriculum
of engineering courses. To achieve it, a systematic review in
the Google Academic, Scielo and Eric databases was carried
out in a quantitative analysis. Secondly, in a qualitative
analysis, a case study was carried out, starting with an
investigation of the curriculum of nine engineering courses at a
Brazilian university, to verify the consistency of the fire
protection approach and compliance with the ‘Kiss Law” in the
courses studied. The results indicate a certain insufficiency of
disciplines when analyzing the curricular matrices of each
course. In most cases, the adoption of contents or disciplines
that address the topic present fire protection generically and
inconsistently. It is concluded that there is still a lack of
knowledge about the relevance of the topic and effective non-
compliance with legislation on the subject. There is, therefore,
a need for implementation measures in the learning topics of
engineering curricula.

Keywords: fire safety. kisslaw. engineering courses.
curricular structures.

[. INTRODUCTION

he history of tragic accidents involving fires leaves
Tirreparable marks on the people involved (Pereira,
2007). According to the author (2007), large fires
can be linked to causes such as failures during the
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execution of the initial combat, or when there is an
absence of public policies in the management of
prevention and control of fires in buildings. According to
Braga (2018), before the events with fire occurred in Sao
Paulo in the 70s, the current regulation related to the
subject of Fire Safety (SCI) in Brazil was little addressed,
and the scarce mentions to it were only present in the
building codes of some municipalities. The occurrence
of these tragedies brought about a change in SCI
requirements in Brazil.

Virginio (2013) states that there is an intense
debate on the application of new laws, standards and
technologies. The difficulty grows from the perspective
of legally qualified professionals (engineers and
architects), who, in some cases, are responsible for
preparing fire-fighting projects that comply with current
legal and technical requirements.

The general purpose of fire safety is to reduce
the property damage risk, while its main objective is to
be applied to the safety of people. According to Virginio
(2013), in Brazil, the fire safety theme has evolved and
gained considerable prominence, going through a
continuous improvement of the current legislation, which
brought the themes of quality and safety to it. According
to Lazaroto (2004), people's attitudes when faced with
emergency situations, whether individual or collective,
are often desperate and irrational, so they need to have
prior knowledge on how to operate firefighting
equipment, for it to have some practical effect on their
actions.

Higher Education Universities have a social
fundamental role not only in the training of human, but
also with the education, being agents capable of acting
in the process of creating and propagating new
knowledge, teaching new technologies, through basic
research and applied research. Every year, universities
and undergraduate institutions train dozens of new
engineers for the job market, who are responsible for
developing projects and applying new technologies.

For Franco (2019), the issue of Fire Safety (SCI)
is approached in some countries as a science,
becoming an area with a fundamental role in research,
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development, and teaching. The demand for
professionals working in the SCI area is growing among
engineers, researchers, and technicians, but there is still
a lack of manpower in the market. Brentano (2015) and
Seito et al (2008) attest that the greatest difficulty
presented by professionals in the elaboration of projects
comes from the deficiency during their training in higher
education institutions. Braga (2020) states that as the
teaching of Fire Safety is still deficient in the training of
qualified professionals, the sanctioned Law 13,425
define that engineering and architecture courses in
Brazil would have to address themes related to SCI in
their curricula.

The loss of human life and material (economic)
damages involved in fires enabled the development of
research and investigations in the areas of engineering,
as well as in firefighting safety in recent decades. Law
No. 18,425, enacted on March 30, 2017, became known
as the "Kiss Law", in reference to the fire at the “Kiss”
nightclub, which took place in the city of Santa Maria
(RS), where 242 people died in January 2013. The
referred Law aims to tighten the rules on safety,
prevention and protection against fire.

Negrisolo (2011) states that 88% of engineers
and architects, in their graduation courses, had not
learned anything or only had basic notions about fire
safety, its objectives and regulations. According to the
'Kiss Law", engineers from any segment must know
what is necessary when it comes to fire protection,
jointly applying their scientific methods on research and
on engineering practices to safeguard life, and to
protect movable and immovable property against fire.
The present work seeks to analyze the fire safety
approach in the curricular structures of engineering
courses at a Federal University in Minas Gerais
countryside, using the provisions of article 8 of Law
13.425/2017, also known as the “Kiss Law”’, as
parameters.

The main goal of this study is to check how the
subjects present in the curricular structures of all
engineering courses at a Federal University address the
theme of "fire safety", and how they provide technical
qualification to the professionals graduated in these
engineering courses, enabling them to design projects
and to adopt measures aimed at protection against fire,
according to the parameters set out in art. 8°
established in the "Kiss Law". From this point on, the
study will verify the presence of disciplines related to the
technical and legal aspects of fire safety that meet the
specification of article 8 of Law 13,425/2017; and will
analyze the existing failures on fire safety in the
elaboration of the curriculum structures of the
engineering courses of our study subject and evaluate if
the content of the "Kiss Law" meets the educational
demands.

© 2022 Global Journals

[I. MAJOR ACCIDENTS INVOLVING FIRE IN
BraziL

For Mentz (2017), the 70s and 80s were a
milestone for the change in the paradigms of perception
about fire prevention, resulting from tragic facts related
to large fires that occurred in Brazil, such as those in the
Andraus buildings in 1972, due to an overload in the
internal electricity system in Sao Paulo (16 dead); and
Joelma, in 1974, due to a short circuit in an air
conditioning unit on the 12th floor, also in Sao Paulo
(188 dead and more than 300 injured). All these events
had great repercussions and an inestimable loss of life,
not only for their victims, but also for all the people
whose lives were directly affected by these fires, in the
form of behavioral changes and psychological trauma.

According to Lima Neto (2020), failure to
comply with fire safety standards causes serious and
irreversible inconveniences. Another remarkable event
was the tragedy of the Gran Circus Norte-Americano, in
1961, when a former employee acted criminally by
setting fire to the canvas of the circus in Niterdi, killing
503 people.

Lima Neto (2020) also states that, although the
vast majority of fires occurred decades ago, it is
noteworthy that, at the time, some resources could have
been used to increase fire safety, such as fire doors,
among other simple measures of fire prevention. Even
without today's technological advancements in fire
safety, these simple measures were still quite effective
and could prevent loss of lives and property damage in
the event of accidents. According to Carlo (2008), a
large number of countries have learned from the great
fires, and Brazil was no different. These tragedies
caused changes in legislation, motivated the creation of
fire brigades and the investment in fire safety research
institutes and, above all, it started the practice of training
technicians and researchers concerned with the area of
fire and panic safety.

[11. THE “Kiss” A NIGHTCLUB DISASTER
AND ITS SOoC10-ECONOMIC IMPACTS

One of the greatest fire accidents of Brazil's
history happened in 2013, at “Kiss”, a nightclub in the
city of Santa Maria, Rio Grande do Sul. The incident
marked Brazilian history and is considered the biggest
fire in the last 50 years, causing 242 deaths and 680
injuries, most of them young students from the town's
university (Previdelli, 2013).

According to Palma (2016), there were several
design errors and failures in the adequacy of fire-fighting
equipment that contributed to the intensity of this fire
accident. Luiz (2015) states that, according to the
Report carried out by the Regional Council of
Engineering and  Agronomy  (CREA-RS), the
conflagration was caused by a succession of primary



errors. One of the failures that culminated in the incident
were found in the preventive fire-fighting systems, such
as: problems with fire extinguishers; sirens; fire alerts
and emergency lighting that did not work, and other
specifications that were inadequate, such as the size of
the emergency exit, the acoustic lining without the anti-
flame treatment and poor signalization.

Another factor observed, according to Rebello
and Cavalheiro (2013), was the maximum capacity of
the site. According to the Fire Prevention and Protection
permit, the place could accommodate only 691 people.
However, on the day of the accident, the Military Police
found that there were more than 1000 people inside.
Thus, such failures, combined with the divergences of
an effective Fire Fighting and Panic Safety Project
(PSCIP) were fundamental to cause this fire accident.

Orlandini (2018) provides, as a justification in
his research, that failures such as those that occurred in
the “Kiss” Nightclub fire prevention have many origins:
the lack of knowledge and negligence of the
organizations' owners regarding the current norms of
Protection against Fire and Panic; the lack of expertise
in PSCIP and the limited qualification of many graduated
professionals of this field of knowledge. Shortly after the
tragedy at the “Kiss” Nightclub, there was a large
national mobilization, boosting the support for the bill
that has been in the National Congress since 2007.
According to Almeida (2017), this bill culminated in the
approval of the Law No. 13,425, also known as the "Kiss
Law", which was edited on 30th of March 2017. This law
establishes the general guidelines on measures to
prevent and combat fire accidents in establishments,
buildings and public gathering areas.

IV. LEGISLATION APPLIED TO FIRE SAFETY:
LEGAL SPEECH IN FAVOR OF SAFETY

There is an interdependence between the major
accidents involving fires in the 70s and the emergence
of laws and their regulations, technical-scientific forums,
changes in procedures (Rodrigues, 2016). According to
Braga (2018), after the fire in the Joelma Building, the
first concrete measure regarding Fire Safety was
incorporated, instituting special rules for the safety of
buildings, into the Building Code of the Municipality of
Séao Paulo (Law No. 8,266, of 1975).

According to Xavier (2018), laws are commonly
developed by the State to establish and centralize the
rules that must be followed, thus creating a structure
and giving the maximum power to the Federal
Constitution. Braga (2018) explains that, after the
implementation of Law No. 8,266/75, each Brazilian
state defined its own SCI standard, based on the
Brazilian Standards (NBR) and Regulatory Standards
(NR).

Some municipal and state agencies are
responsible for drafting laws and regulations on the

subject of “fire safety”. According to Brentano (2015),
the only federal fire safety regulation would be
Regulatory Norm 23, but this law still shows a generic
background in terms of fire safety for the work activity.
Xavier (2018) says in his study that the NBR's aim is to
foster the improvement of information, the establishment
of rules, and the implementation of effective guidelines
with the main objective of maintaining a standard of
quality and efficiency.

None of the articles of the Federal
Constitution that deal with the competences
of federative entities specifically deals with fire
safety, unless we take this matter to civil
defense matters (private competence of the
Union, in accordance with item XXVIII of art.
22), for the protection of the environment
(common competence of the Union, States,
Federal District and Municipalities, in
accordance with item VI of art. 23, is
concurrent competence of the Union, States
and Federal District, in accordance with the
item VI of art. 24) and the urban planning law
(concurrent jurisdiction of the Union, States
and Federal District, in accordance with item |
of art. 24).

Negrisolo (2011) also states that the regulation
on this subject is still insufficient, relying only on the
Work Codes of each municipality and their Fire
Departments, which had their regulation coming from
the security field, presenting fire control measures, a
concern in hydrants and fire extinguishers, in addition to
the signaling of these kinds of equipment. According to
Brentano (2015), the existence of this legislative variety
ends up demanding a greater effort of compliance from
the professionals and from inspection organizations, as
these requirements change in each state. This whole
panorama also ends up forcing professionals in the field
to be constantly studying and learning, and to be always
attentive to new developments (Xavier, 2018) in the
legislation.

Law 13.425/17 leaves it to the Municipal
Government to establish specific rules and to the Military
Fire Department, the most executive part, according to
Articles 2 and 3 of Law No. 13.425 (Brasil, 2017). A very
important point in the development of this law is the
implementation of article 8 and its sole paragraph,
relating to the training of engineering and architecture
professionals, which includes:

Art. 8 Undergraduate courses in Engineering
and Architecture in operation in the country, in
universities and public and private education
organizations, as well as related technology
and secondary education courses, must
include content related to the prevention and
fight against fire and disaster in their curricula.
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Single paragraph. Those responsible for the
courses referred to in the caput of this article
will have a period of six months, counted from
the entry into force of this law, to promote the
necessary complements in the content of the
subjects taught, in order to comply with the
provisions of the caput of this article (Brasil,
2017).

For Braga (2020), the creation of this law
highlights the importance of learning the SCI theme in
Engineering and Architecture courses in Brazil. This
helped to mitigate the negligence of Educational
Institutions in the egress of professionals unprepared for
the labor market, even with the existence of ABNT
technical standards and specific state and municipal
regulations for the SCI. Lima Neto (2020) believes that
the measures included in the Law 13.425/17, in its art.
8th, will bring advances to professionals working in the
area, thus providing a good evolution and improvement
in the subject of fire protection. However, Lima Neto
(2020) emphasizes that it would still be essential for this
law to have its own regulation for an effective
implementation to be carried out. Silva (2019)
addresses another opinion regarding that applied by
Law 13,425/17, highlighting the fact that, as it was
restricted to public meeting establishments, it did not
encompass other economic activities that are also
subject to risks.

Xavier (2018) exposes the existence of this
variety of standards and points out that, while some
laws provide more detailed and current content, others
still have an old and vague approach to fire safety
content, leaving gaps for interpretation which culminates
in errors and, consequently, greater risks. As for Silva
(2018), the fact addressed in the issue exposed by art. 8
of Law 13,425/17, on mandatory education on fire and
disaster prevention, is still ignored.

V. CURRICULUM MAP-MATRIX IN
ENGINEERING COURSES

According to Brasil (2020), all content
determined to be part of the training of an engineer and
knowledge of the curricular structure - the so-called
curriculum matrix or curriculum map-matrix - follow a
pattern and formative logic to present their themes.
Brasil (2020) also argues that, in order to carry out the
creation of the curriculum map-matrix, the organization
of contents can either meet regulatory documents, such
as curriculum guidelines, or be defined based on the
understanding of a group responsible for developing the
curriculum map-matrix. All these contents must always
be focused on the student's egress profile.

When it comes to the profile of graduates of
undergraduate courses in engineering, it is necessary to
understand some of its main characteristics. According
to Brasil (2019), engineers must be critical, creative and

© 2022 Global Journals

capable of doing research, of developing new
technologies, and of adopting transdisciplinary
perspectives in their professional practice. For Brasil
(2020), when defining the profile of the graduate, he/she
must present consistency in all aspects and be aligned
with the National Curriculum Guidelines for the
Undergraduate Course in Engineering (DCNs of
Engineering).

With the establishment of article 53, paragraph
I of Law No. 9,394, it was determined that the
guidelines and bases of national education, together
with the autonomy of universities, would define the fixed
attributions to be implemented in the curricula of their
courses and programs (Brasil, 1996).

Brasil (2020) states that the DCNs have the role
of guiding the courses in the development of their
students' competences, which have as a guiding axis
the elaboration of the text of the Pedagogical Project of
the Course (PPC). According to Brasil (2019), the PPC is
responsible for presenting strategies and intends, based
on the reality in which the course is inserted, and in view
of the profile of the incoming student, to analyze the
egress profile, and the description of the skills that must
be developed, from general or specific characteristics,
considering the qualification of the course and the
professional market.

Brasil (2019) brings in its 6th article, that
undergraduate courses in engineering “must have a
PPC that covers the set of learning activities and
ensures the development of competences”. Brasil
(2020) considers the PPC as a guiding document for the
development of the course and its structure must be
followed by a transparent, broad standard, which
matches reality and with quality, guiding actions related
to student education. According to Brasil (2019), the
document must also present the instruments and
actions necessary for the training of the engineer, which,
in addition to a solid technical training, should also
include a generalist, humanist, critical, creative and
reflective training.

According to Brasil (2020), all the actions that
are contained in the PPC also serve to motivate and
engage students in their training process, in line with the
skills expected for the labor market. The initial
formulation and periodic review of this project are the
responsibility of the Structuring Teaching Nucleus (NDE)
made up of professors, masters and doctors, with
experience in the fields of knowledge of the course.
Normally, any changes regarding the curriculum of the
undergraduate courses of the university under study are
periodically evaluated and structured by the NDE,
meeting the institution's demands and the MEC's
determinations.

Medeiros (2020) points out that, in the texts of
the DCNs of the architecture courses (Resolution
CNE/CES No. 2/2010) and engineering (Resolution
CNE/CES 2/2019), the mandatory content for fire safety



is not explicit. In this regard, it is observed that there is a
need for reformulation in response to reality and the
national legislative demand. Perrenoud (1990) recalls
that curricula in higher education must first define the
skills needed for professional training, in order to later
outline the contents. In this sense, the curriculum is,
therefore, a continuous construction and an ordering of
competences, which must be guided by the demands of
the current market.

The curriculum is the essential component to
understand how pedagogical practices work. In general,
these practices are governed or guided by the
curriculum. Therefore, the curricula of engineering
courses should follow the changes, molding their
competences according to the established parameters.
For this, the assessment of the approach to the content
must be continuous, allowing for more frequent
updates. In this aspect, the author draws attention to a
competency-based curriculum. Normally, competency-
based curricula are more open to the possibility of
changing traditional methods, allowing for greater
reformulation of teaching methodologies (SOUZA;
VARELLA and BRANCO, 2015). Thus, once fire
protection or safety is established as a necessity,
curricula can insert it as one of the essential skills for the
future engineer.

TEACHING FIRE SAFETY IN
ENGINEERING COURSES

\48

According to Silva and Cecilio (2007), perhaps
more than in other times, engineering education must
conform to the needs that the market has in seeking
professionals with the capacity to perform activities
inherent to different development sectors. According to
Crivelli (1998), a large part of the changes that take
place in the curriculum structures of engineering
courses in Brazil is derived from a concern of the
Federal Government in promoting technical training to
meet the demands of industry and the market, also
aiming to integrate the professionals with the
international scenario. Domitiano (2017) points out that
fire prevention is a matter of paramount importance,
being referred to as a set of procedures that must be
respected, in order to prevent dangerous situations from
getting out of control. Observing the aspect of
professional qualification, Silva (2014) says that higher
education institutions have a substantial role in the
education and training of engineers, who will be the
professionals responsible for implementing actions and
fire prevention systems, and that these help to prevent
accidents and conflagrations in buildings, or if these
accidents happen, they would guarantee the safety of
their occupants. According to Seito et al (2008), fire
safety is considered a science, which requires
investments  in  research, teaching and new
technologies. Franco (2019) emphasizes that this field

has a very broad labor market and growth possibilities,
since the demands for preventive safety measures on
the part of organizations has been increasing. Reis
(2019) states that engineering professionals must have
a good fire safety education, and that the SCI market is
very promising.

For Santos (2018), a correct guidance is
needed to implement the teaching of Fire Safety in the
curriculum, as Brazilian universities keep delivering to
the job market professionals who are not yet prepared
when it comes to fire protection, who are not attentive to
the fire safety legislation and who do not pay attention to
what is demanded in inspections and regulations.
Rodrigues (2016) states that the association of
technical-scientific evolution with legal instruments is
essential, since a minimum knowledge of regulations, a
good understanding of the development, structuring
and interpretation of laws is essential for professionals
working in the Fire Safety area.

Rodrigues (2016) says that the development of
Fire Safety education and the filling of existing regulatory
gaps can only be done if combined with three factors,
which are: the professional education, formalized
through teaching and improvement actions of skills; the
effective and clear structuring of regulations and the
investigation and improvement in the field of research,
which will provide a continuous advance in the
knowledge of the management system in SCI.

Due to the responsibiliies assigned to
engineering professionals, Jesus (2017) addresses how
important it is to have a good understanding of the risks
to which your team is exposed, and to have adequate
knowledge of how to efficiently prevent fire and raise
awareness to fire safety. Medeiros (2020) states that
students put into practice what they learn, with
preliminary information. Negrisolo (2011), in his thesis
concluded that 17.8% of the universities still do not
include the fire safety theme in their curricular matrices,
and, in the ones that include it in their curricula, fire
safety is not developed in an effective or solid way.
Negrisolo (2011) points out that there is also no
consolidated workload or a completely accepted
analogous bibliography, and the theme is not a
consecrated focus.

When the engineer gets his degree, according
to Silva (2018), from him to learn about the SClI field, it is
necessary to seek this knowledge as a complement, by
a subsequent education, training or updating.
Furthermore, the legislation does not require the
architect or engineer to have this additional training to
carry out the projects, monitor the building
constructions, and to develop the application of
technologies and action plans that are within their area
of competence.

Ongaratto (2017) points out that the subject,
when taught in courses, has insufficient study hours for
the complexity that the fire safety theme presents. Xavier
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(2018) says that most universities in the country still do
not effectively address the topic of fire safety in their
curriculum, which ends up leaving a gap in the
professional's knowledge when they complete their
graduation, making it necessary to seek this training in
other places and in other circumstances. For Ongaratto
(2017), the professional, upon completing his training,
ends up having to seek professional courses and
specializations on the subject. He must always be aware
of new laws, decrees, standards, which are constantly
being updated.

According to Silva (2018), when it comes to
teaching fire safety, each educational institution was
tasked with introducing in its curriculum subjects on
safety, prevention and protection against fire. However,
reality shows the, up to now, the teaching of the content
in undergraduate courses in engineering and
architecture, when it exists, is presented in an
insufficient way.

VII. METHODOLOGY

The study focuses on the systematic literature
review method, whose methodological principle is the
synthesis of scientific literature focused on a scientific
issue, in an attempt to identify, select, evaluate and
synthesize the evidence of high-quality research relevant
to the issue. (Bettany-Saltikov, 2012). The high quality of
the research, according to the author, is related to the
explicit methodological rigor that allows for an effective
understanding of the research conclusions. Systematic
reviews differ from narratives in that they adopt a more
rigorous method, a transparent scientific process in
order to minimize bias through exhaustive research in
the literature, providing an audit trail of the reviewers'
decisions, procedures and conclusions (Cook, Mulrow
and Haynes, 1997). Furthermore, systematic reviews
play an important role in evidence-based practices’.

For this study, the following steps were
followed, based on a systematic review of the literature:
() choice of theme and elaboration of the research
question; (ii) establishment of inclusion and exclusion
criteria for studies; (iii) categorization of selected
studies; (iv) analysis and interpretation of results; (v)
presentation of the review and synthesis of knowledge.
The guiding question presented at the end of the
introduction was elaborated from the PI(E)CO strategy,
for framing the research, whose letters indicate: Problem
or Population, Intervention, Indication of interest or
exposure, Comparison/Standard  procedure  and
Outcomes/expected results.

The PI(E)CO strategy calls for a complete
search on research platforms, directing the question to
obtain keywords that point to answers (Santos; Pimenta;

' Methodology for clinical practice disseminated among health
professionals. It consists of the use of scientific evidence, produced by
studies developed with methodological rigor
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Nobre, 2007). In this context, it was adopted as
PI(E)CO:  Population/Problem > the lack of
parameterization of engineering courses regarding the
implementation of a curriculum that addresses and
contemplates the requirements of the "Kiss Law" in the
courses of future engineers; Intervention > exposure to
a curriculum that does not meet the requirements of a
fire safety or protection approach, and the need for NDE

intervention to enforce regulatory requirements;
Comparison/Standard ~ Procedure >  establish a
comparison between the curricula of engineering

courses and check the procedures of each course
regarding the approach to fire protection;
Outcome/expected results > it is expected to infer not
only the importance of implementing fire protection in
engineering curricula, but also to identify the possibilities
of compliance with the 'Kiss Law" in the school
environment, studying and pointing out measures for the
application of educational content aimed at this end.

Therefore, the guiding question of this one
focuses on: how and how often is the fire protection
approach inserted in the curriculum in engineering
courses? In a second moment, the relevance of the
theme “protection or safety against fire” for engineering
curricula was discussed.

The next step refers to data crossing. For that,
an extraction of data from the researchers was carried
out, in order to minimize their relevant information about
the topic in focus. The selected research, therefore,
answered the guiding question, made available in full
and published in the period from 2016 to 2021 (the last
5 years). The selection of this period is due to the fact
that the "Kiss Law", which guides the entire study, dates
from 2017, which justifies the lack of literature on
legislation prior to that date. All studies of the
bibliographic research were selected, from an analysis
of the topics, containing as search key terms on the
research theme, whether in the title, abstract or
keywords. The search keys and logical Booleans
adopted were: fire protection [MesSH Terms] OR fire
safety AND curriculum AND engineering. In Portuguese:
(“fire protection” OR “fire safety” AND “curricular matrix”
OR *“curriculum” AND “engineer” OR “engineering”). At
first, the search was carried out in English. However, in a
second moment, the refinement in Portuguese was
chosen due to the fact that the research discusses the
curricular matrices of Brazilian undergraduate courses in
engineering and Law 13,425/17 is also national.

The following databases were selected for
consultation: Google Academic; ERIC; Scielo. These
databases were chosen due to the scope and
dimension of the databases indicated, as in the case of
Google Academic and Scielo, as well as the affinity of
studies, as in the case of ERIC, which normally
publishes studies focused on the area of Education.
Scielo was selected because it is a database that brings



together many essays from Latin America, which could
include essays in the Portuguese language.

The consultation sample was determined based
on the following inclusion criteria, which comprised the
cluster of this study: i) scientific studies with a
publication date between 2016 and 2021; ii) scientific
studies published in peer-blind or double-blind journals;
i) empirical and descriptive studies; iv) the language
used for selection was Portuguese, since it is a Brazilian
law and the study refers to the curriculum of engineering
courses nationwide; v) original research and review
studies were included, whose theme answered the
guiding question; vi) studies that contain in the title,
abstract or keywords the search terms according to the
logical Booleans adopted. As for the exclusion criteria: i)
studies without specific methodology were excluded; ii)
other studies that did not include articles from journals
with blind review were excluded; iii) studies published in
other languages were excluded,; iv) studies that did not
focus on the main theme and its connection to an
educational approach were excluded. For the selection
of studies on the "Kiss Law" to cover the review on this
theme, in the introductory chapters, the term “Kiss Law”
was added to the previous search key. Subsequently,
duplicate articles were excluded.

The inclusion and exclusion criteria, in this case,
was the approach of the "Kiss Law" with other areas,
prioritizing, in this case, the correlation with the
educational area. A systematic review attempted to
gather all relevant evidence that fits pre-specified
eligibility criteria to answer a specific research question.
For data collection and presentation, the PRISMA
protocol or recommendation was used, which according
to Moher (2015) has the main objective of helping
authors to improve the reporting of their systematic
reviews and can also be used as a basis for reporting
reviews of systematic results of other types of research.
The PRISMA-P aims to guide the development of
protocols for systematic reviews and meta-analyses.

The PRISMA recommendation consists of a 27-
item checklist to be included in the systematic review or
meta-analysis report) and a four-step flowchart (Figure 1
- Prisma flowchart). The aim of PRISMA is to help
authors improve reporting in systematic reviews and
meta-analyse.

In a second moment, a documented case study
was carried out, selecting a university that had several
engineering courses, to observe how fire protection or
safety was being addressed in the curriculum of each
course, as well as the frequency that this content was
included in the curriculum.

According to Yin (2010), the case study refers to
a type of empirical investigation that addresses a
contemporary phenomenon within a real-life context.
The case study method seeks to understand a
phenomenon from its in-depth exploration (Costa et al.
2013). Our purpose was to establish whether the topic

"Fire Protection or Safety" is taught during the graduation
of an Engineer at a Higher Education University, as
established by article 8 of Law 13.425/2017, known as
the 'Kiss Law". The Pedagogical Course Project (PPC) of
each undergraduate degree in engineering at the
institution selected for study was analyzed, based on the
curricular structure on the topic of fire safety, and the
inclusion or removal of mandatory or optional
components in the curriculum. For ethical reasons, the
name of the institution was not disclosed.

The information collected through the analysis
of the curricular structures referred to the 2015 update of
a total of nine undergraduate courses in engineering, all
with five years of completion and minimum workload
required by the MEC. An analysis of the curricular
components in the basic, specific and professional
nuclei was carried out, in order to verify if their curricular
structures present the competences of the subjects that
address the subject fire safety in a mandatory, elective
or optional manner, or at least related topics to the
subject of Safety for engineering undergraduate
courses. Thus, the exploratory character of this study is
due to the fact that there is little systematic research
focused on the topic. These surveys on fire safety
knowledge assessment have been developed with
some professional categories in the field of architecture.
Thus, we did not find studies that have been carried out
with engineering professionals, and even if their
graduation courses met the specifications contained in
art. 8, of Law No. 13.425/2017 - the "Kiss Law".

VIII. RESULTS AND DISCUSSIONS

Two results were achieved in this work: the first
consisted of a survey of references addressing the topic
of Fire Safety, presenting the main causes for disasters
involving fire, the accident that occurred at “Kiss”
Nightclub and its role in the creation of Law 13.425/17,
focusing on its article 8, as the development of
legislation regarding Fire Protection and the application
of the Fire Safety theme in the curricula and teaching of
undergraduate courses in Engineering occurred.

The second consists of verifying the fire safety
approach in the curriculum of engineering courses at a
Federal University, based on an analysis of the PPC's of
each course, since, according to what is established by
art. 8 of Law 13,425/17, Brazilian universities must
include content related to fire safety in their curricula.

a) Systematic Literature Review and Selection of
Studies

From the research that took place on the
literature research platforms, a total of 1,595 studies
were identified that guided the subject addressed in the
guiding question. In the end, only 16 relevant studies on
the subject were presented, which served as the basis
for the creation of the framework. To meet the selection
criteria of potential studies, it was necessary to remove
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the duplicates. At this stage, no study was found that
met the criteria for extraction, as shown in Figure 1 -

Prism.
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Figure 1: Prism Flowchart

As can be seen from Figure 1 - Prism Flowchart,
the topic is still very scarce in studies. Even when
filtering the searches for after the update of Law
13.425/17, it is noted that researchers still do not
address and discuss the subject.

b) Characteristics of Selected Studies

According to Table 1 - Theoretical scientific
material analyzed (2016-2021) below, the collection was
carried out and organized according to the
categorization of the selected studies. The objective was
to identify, select and evaluate the studies indicated in
the table, based on the presented relevance, while trying
to establish a link with the guiding question, related to
the Fire Safety approach and the insertion of the
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discipline in the curriculum map-matrix in engineering
courses, according to what is demanded in art. 8 of the
‘Kiss Law”. Thus, it was possible to understand the
speeches of the authors implicit in each excerpt.



Table 1: Scientific theoretical material analyzed (2016-2021)

N Author/Year Title

1 Lima Neto (2020) Fire Safety in the Curriculum Matrix of the Electrical Engineering course

5 Franco (2019) Fire a_nd Panic in Bra;ﬂ: A systematic study on the role of the Engineer in
ensuring safety conditions and measures against fire

3 Jesus (2017) Teaching Work Safety in Engineering Graduation Courses in Curitiba-PR

4 Pereira (2016) Fire Safety: an mterf@e betwegq public and private interests under the
reflections of teaching in skills training

5 Palma (2016) Thg |mportance of PPCI for s“oqety: th”e perception of professionals, users of
buildings and creator of the “Kiss Law

6 Orlandini (2018) P_roposal for a verlflcatlon_ tool that acts on the main causes of re-analysis of
Fire and Panic Safety projects
Development of a Spreadsheet for the preparation of Fire and Panic

7 Xavier (2018) Prevention and Fighting projects based on the technical instructions of the
Sao Paulo Military Fire Department

. Fire Prevention and Protection Plan: case study of a multi-paved school

8 Reis (2016) . . . ) -
building - Mechanical Engineering building

9 Rodrigues (2016) Flre_ and Panic . Safety Management System in Buildings: Rationale for
National Regulation

10 Silva (2018) R|s_k of fire in cultural heritage: the importance of preventive maintenance
actions
Analysis tool of Fire Safety measures in architecture projects applied to the

R Braga (2018) teaching of Architecture and Urbanism courses

12 Medeiros (2020) A plan for teaching Fire Safety in the Faculties of Architecture and Urbanism

13 Ongaratto (2017) Architectural Proselytism and Fire Prevention and Protection Plan

14 Braga (2020) The teaching of Fire Safety in an Architecture course in Brazil

15 Domiciano (2017) Verification of Fire Protection in Small Industry in the State of Sao Paulo

16 Vicente (2017) Overview of IFlre Sa}fety in Buildings: Analysis of Reports in the Military Fire
Department in Paraiba

Source: Author’s data

The selection of the studies and the absorption
of information contained in scientific productions were
listed according to the units of interest. In compliance
with the checklist of the Prisma protocol, all items on the
list were checked, excluding those specific to meta-
analysis studies. The risk of bias, systematic error in
conducting the study, whether in recruitment, outcome
assessment or data analysis, which could lead to
incorrect results, was addressed. “The validity of a study
is directly related to two dimensions, internal and
external validity. The first concerns whether the study
answers a research question properly, that is, free from
bias” (Carvalho; Silva; Grande, 2013, p.38).

To minimize the risk of bias in data collection,
multiple databases were tested and the studies fully
verified to ensure that no relevant information was lost.
Data extraction was performed independently by two
reviewers. Differences were resolved by consensus. The
risk of quality bias was considered while analyzing the
selection process by titles and abstracts, as well as the
evaluation of the full text reported. To minimize the risk
of evaluation, the quality of the study was analyzed by
the reviewers. A bias to be considered is that of
selection regarding the choice of national studies.
However, it is believed that it can be addressed in future
research.
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c) Analysis of Curricular Matrices According to the
Parameters of Art. 8th of the “Kiss Law”

The deadline established for the implementation
of the disciplines in the curricular structures of the
undergraduate courses in engineering, as established
by art. 8, of the 'Kiss Law", was stipulated within a
maximum of 6 months after the law came into force.
However, most engineering education institutions try to
give their own interpretation of the law without effectively
making a change in the curriculum of said courses.

From the analysis carried out in the graduation
PPC of each course, it was possible to ascertain the
strategies and actions to be undertaken by students and
teachers for the formation of an engineer, in accordance
to the objectives proposed by the National Curriculum
Guidelines, the Institutional Development Plan and the
Institutional Pedagogical Project.

The proposal of modular formation of the
curricular structures and the teaching methodologies
used during the engineering courses at the University
have a main objective of forming the egress profile
according to the guidance of the National Curriculum
Guidelines for the Undergraduate Course. In principle,
the courses constantly update the PPC, according to the
institution's demands. Therefore, there is a certain
regularity between courses in terms of attendance.
However, this approach to the contents of the
curriculum matrix deserves further discussion. The base
of the curricular components is divided into three
training centers: Basic Nucleus, Vocational Nucleus and
Specific Nucleus.

Table 2: General Composition of the Pedagogical Course Project

Course Last update date Training Centers
Materials Engineering December 2017
Health and Safety Engineering May 2019
Environmental Engineering May 2018
Control and Automation Engineering Jully 2020 Basic Core
Mechanical Engineering December 2016 Vocat|oln.a| Center
Specific Core
Computer engineering Octobre 2020
Mobility Engineering No date
Electrical engineering December 2020
Production Engineering November 2016

Source: Author’s data

As shown in Table 2 - General Composition of
the Pedagogical Course Project, all courses point to the
same division of training nuclei, with variations only with
regard to the curricular components (type of activity,
menu and minimum workload), this composition being
specifically targeted at each course. All courses are
organized into ten semesters, and, in nine semesters,
the curricular structure is organized into mandatory and
optional curricular components. Students must also
carry out supervised internship, their graduation's final
essay and complementary activities.

According to what was exposed in the column
"date of last update" of the PPC of all undergraduate
courses listed in Table 2, four courses, equivalent to
44% of the total courses, made some kind of change in
the document after the date of the "Kiss Law", but only
the Undergraduate Courses in Health and Safety
Engineering and Environmental Engineering were in
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strict compliance with Article 8 on the subject of fire
safety.

The analysis of the syllabus of all disciplines in
the courses active at the University is presented and
organized according to their disposition in the curricular
structure. In the Environmental Engineering course, as
provided for in the PPC, it was planned that Fire Safety
would be taught together with the content of the
Ecology, Water Management and Environmental
Geotechnics disciplines, content related to the
prevention and combat of fire and disasters, not
specifying the workload for each topic.

However, it could be verified by the analysis of
the curricular components, in the syllabus and up to the
time of this research, that these have not yet been
changed or implemented for the routine of the
classrooms.



As for the Health and Safety Engineering
course, the importance of analyzing preventive actions
is notorious in relation to the topic of fire safety. The
subject of Fire Safety is addressed in five curricular

components, which are presented in Table 3 - Analysis
of the curricular structure that addresses the theme of
fire safety, specifying in detail the curricular component,
the syllabus and its total workload.

Table 3: Analysis of the curriculum that addresses the topic of fire safety

Curricular
component

Menu

Hours total

Security Engineering |

Security Engineering Obijectives. Adverse events. Theory of the
causes of accidents. Various risks. Technological accidents.
Analysis of accidents and accidents without injuries. Accident
Investigation and Reports. Regulatory rules of the MTE. Specialized
Services in Safety Engineering and Occupational Medicine. Internal
commission of accident prevention. Personal protective equipment.
Occupational Health Medical Control Programs. Environmental
Risk Prevention Program. Hazardous Activities and Operations.
Work in the Construction Industry. Explosives. Flammable Liquids
and Fuels. Outdoor work. Occupational health and safety in Mining.
Fire Protection. Industrial Waste. Safety Signs. Inspection and
Penalties. Safety and health in port and waterway work. Confined
spaces. Safety and Health in health care establishments. Health
and Safety in shipbuilding. Standards in public consultation.

64h

Fire Engineering |

Concept, importance and participation of work safety engineering
in fire protection. Fire protection legislation and regulations. Study
on fire, fire and combustion and their effects. Active protection — fire
and explosion protection and fighting equipment. Passive
protection — structural protection. Explosives — conceptualization,
identification and control. Rescue techniques. Fire Brigades.

64h

Fire Engineering Il

Practical activities involving concepts of Concepts for Fire Safety
Projects. Passive Protection Elements. Active Protection Elements.
Fire Risk Management. Extension projects.

64h

Fire Engineering Il

Practical activities involving concepts of Concepts for Fire Safety
Projects. Passive Protection Elements. Active Protection Elements.
Fire Risk Management. Extension projects.

64h

Fire Engineering Il

Practical activities involving concepts of Concepts for Fire Safety
Projects. Passive Protection Elements. Active Protection Elements.
Fire Risk Management. Extension projects.

64h

Risk Control
Engineering Methods |

Removal and control of industrial contaminants; measurement,
isolation, dilution and exhaustion strategies. Industrial ventilation.
Risk control technologies: noise, vibration, heat, explosions, fire.
Fire prevention and fighting.

64h

Risk Control
Engineering Methods |l

Methodology of environmental risk control engineering projects.
Economic aspects in engineering projects. Development of
engineering projects for risk control: noise, vibration, heat,
explosion, fire, radiation and biological hazards.

64h

Source: Author’s data

It is possible to observe that there are two
subjects which their titles refer to the analyzed context,
Fire Engineering I, which belongs to the 2015 curriculum
structure presented in a mandatory manner and Fire
Engineering I, which is usually approached as an
optional course, but which was planned by the
Structuring Teaching Nucleus (NDE) of the course with
the objective of inclusion in the next update of the
curricular structure, both with a workload of 64 hours
focused on the topic of Fire Protection and Firefighting.
The disciplines of Safety Engineering |, Risk Control

Engineering Methods | and Risk Control Engineering
Methods Il are related to the theme of fire safety,
addressing topics such as: fire protection, development
of projects, fire risk control engineering, fire risk control
technologies, with an average workload of 2 hours on
each subject.

As for the approach to fire safety, regarding the
syllabi of other courses, it was evident that there is no
such discipline in their curricular structures, in the basic
cores and/or specific cores, topics directed to the
subject, as well as matters related to the theme, thus
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signaling the need for curricular revision in view of the
importance of this discipline in the training of these
professionals.

IX. FINAL CONSIDERATIONS

Law 13,425 of March 30, 2017, known as the
'Kiss Law", has been in force for more than four years. In
addition to establishing stricter fire safety, prevention
and protection standards in establishments, the "Kiss
Law" proposes that the development of fire prevention
projects must be done by professionals of this field.

In addition to these issues, our research also
focused on art. 8, of the 'Kiss Law", which made
inspection more rigorous and determined that
universities and/or organizations that have graduate
courses in Engineering and Architecture, have
disciplines with content related to prevention and
combating fire and disaster.

According to this study, the theme "fire safety" is
still not present in a systemic way in the curriculum
structures of undergraduate courses in engineering at
the analysed federal university. In this university, only
one of the undergraduate courses offered has
addressed the theme in its curricular components,
researching and teaching about the subject. Among the
curricular components and syllabus analyzed, fire safety
is specifically expressed in a subject called Fire
Engineering |, in an optional subject called Fire
Engineering I, and in some topics in the syllabus of
three subjects in the course of Health and Safety
Engineering, where it is presented with an approach with
a minimum workload of 128 hours, which was
considered complete and engaged to the referred
subject.

It is undeniable that there are few
undergraduate courses in engineering that are
concerned with researching and teaching about fire
prevention. Therefore, untrained professionals are being
delivered to the job market. However, the fire safety
issue has evolved quickly and these new professionals
need to cope with this reality, being attentive to
legislation, inspections, having a vision profile and with
the ability to develop new technologies throughout their
professional life, acting as a builder and multiplier of
knowledge, regardless of their specialization, being
proactive and ethical in society and intervening in it with
a sense of responsibility.

It is also important to emphasize the need to
address this issue in the curriculum structures of the
engineering courses at this Federal University, as not
only the legitimacy brought by the law is being
discussed, but also the amount of information and
studies that have been produced in this area, as well as
the surveys carried out. Therefore, there is a need for
rapid changes to take place in the curriculum, so that
fire safety is addressed with due importance in the
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courses and with the main focus on graduates of
engineers trained to deal with their various possibilities
of action.

The engineering profession has become more
and more requested to update themselves and present
themselves open to the incorporation of technical
innovations and scientific research methods. Thus, as
these changes are taking place, the engineering
profession needs this training in its undergraduate
courses. However, despite fire safety being a
fundamental discipline, which has also been changing
due to the new conceptions of work and technology, it is
evident that essential particularities are still lacking for
the effective realization of what was determined in art. 8,
of the "Kiss Law".

It is important to highlight the fact that article 8,
of the 'Kiss Law", is presented in a generic way,
containing flaws in the details, notably, in relation to
what could be the established disciplines and the
minimum contents adopted. Therefore, there is no
understanding about the contents and the stipulation of
a minimum total workload, and which professional is
qualified to teach the content, thus resulting in dubious
and imprecise interpretations.

Another fact is that the law 13,425/17 is silent
with regard to the specific or optional character of the
subjects that would integrate the curricular structure,
according to the types of courses, since there are
numerous specializations in engineering.

It was understood that Universities do not
effectively change their curricular structures  of
undergraduate courses with the inclusion of any
discipline that deals with the subject of fire safety, as
they do not interpret the provision of the law that
determines the obligation of the inclusion of disciplines
with content related to fire disaster prevention and
combat, together with the lack of knowledge on the
subject.

In short, taking into account the analysis of art.
8, of the "Kiss Law" and the observations made in the
curricular structures of the aforementioned courses, it
was found that a legislative review is necessary to
remedy the omissions in the aforementioned article, with
regard to the mandatory inclusion of subjects in the
curriculum. In addition to this fact, it was found that
there is an insufficiency of content and of the teaching
hours on Fire Safety in the undergraduate courses in
engineering at the University studied, as 88% of the
courses of this institution have not enabled their
undergraduates for technical qualification on the subject
and, consequently, do not train them to prepare of a fire-
fighting project.

In view of the results obtained in this work, it
was possible to establish some suggestions for future
research. It is suggested a study involving the
knowledge acquired by the students from different
periods of undergraduate courses in engineering on the



topic of Fire Safety, and from its analysis and
corresponding NDEs, to address the decision-making
process on this subject in curriculum structures. Another
suggestion would be the adoption of a minimum
content, a minimum workload and the professional
qualified to teach Fire Safety topics, based on
methodological studies brought by the "Kiss Law".
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Semantic Web Model to Contact Music Bands in
Bogota, Colombia

Juan Esteban Katz Delgado “ & Ana Maria Lopez Barrera °

Abstract- This research shows the development of a semantic
web model whose obijective is to create a knowledge base of
traditional groups and music genres of the city of Bogota, the
method in which the information is transmitted to and from the
knowledge base created is through the use of an API based
on REST architecture, which uses the HTTP protocol, this
information is presented in a web portal.

Visitors and users who visit the portal can carry out
searches that are based on SPARQL, to contact music groups
according to a series of filters such as: geographical location,
music genre, market background, rates among others, this
project becomes a digital alternative for musical groups in the
city of Bogota to promote their services and provide a virtual
channel of contact quickly and safely, this aims to improve the
quality of life of members of musical bands.

Keywords: semantic web, ontology, apache jena,
SPARQL, ontological model.

[. INTRODUCTION

he Semantic Web's ability to organize information,
Tensuring more accurate searches by meaning and

not by textual content, is one of the advantages of
the Semantic Web. [1], this strength can be used to
create a knowledge base of the traditional genres and
groups of the city of Bogota from an Ontology, however,
one of the biggest challenges in building it is the
informal nature of this economic activity, since there is
no website where the musical groups are registered,
neither is there an official census by government entities
of the groups, Although there are approximate data from
2006 [2] and 2012 [3] and a Colombian Popular and
Artistic Movement (MOPAC) which attempted to bring
together these artists, there are no exact information,
considering that it is easy for a group of artists to create
a new group just by inviting colleagues to be part of it,
as it is also true that, as a result of discussions among
their members, musical groups may disappear.

As a result of the informality previously
described and that in the city of Bogota, citizens
frequently contact musical groups to celebrate special
dates and events, it is in certain circumstances a
complex task to contact them, given that most of these
musical groups at the time of offering their services do
so through traditional channels such as: business cards,
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advertising on billboards, posters in the streets, few
have their own website, do not make efficient use of
social networks and often have outdated contact
information, these shortcomings were the ones that
motivated the development of a semantic web model
which creates a knowledge base on the genres and
traditional musical groups in the city of Bogota, such
information is displayed on a website, so that both users
and musical groups can offer or take the service.

This paper is divided into the following parts:
section 2 presents the theoretical framework where the
main concepts of the research are presented, the
methodology for the construction of the semantic model
is presented in section 3, section 4 shows the results
obtained, and finally, the conclusions of the research are
shown in section 5.

[I. THEORETICAL FRAMEWORK

For the development of the Semantic Web
model, it is relevant to show that it uses a set of
protocols and components which make its
implementation and use possible [4]. Figure 1 shows

how these technologies work together, which is
commonly called a Stack of protocols.
| Trust |
| Proof |
23
| Logic | =] 2
= |
| Ontology: OWL | =2
gl =
| Vocabulary: RDF Schema | dll g
2
| Resource description: RDF |

| Syntax: XML

| Character set: Unicode ” Resource 1dentifiers: URI |

Fig. 1: Stack of Semantic Web protocols, taken from [4]

The main part in the construction of this model
is the creation of the ontology, which is a fundamental
piece in the construction of the Semantic Web, since it
allows to add semantics to concepts of a knowledge
domain and to create a hierarchy of concepts.
Ontologies are defined as extensions of the RDF
(Resource Description Framework) branch, but mainly
the OWL language (Ontology Web Language) is used.
[4], in turn an ontology has five types of components
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which are: classes, relations, formal axioms, instances
and concepts. [5]

Several methodologies exist to design, develop
and manage ontologies, some of the most widely used
are SENSUS, which is a Top-Down approach to derive
domain-specific ontologies from large ontologies; in this
methodology, a set of seed terms that are relevant in a
particular domain are identified. Such terms are
manually linked to a broad coverage ontology, users
automatically select the relevant terms to describe the
domain and narrow down the ontology, this algorithm
returns the set of hierarchically structured terms to
describe a domain, which can be used as a skeleton for
the knowledge base [6].

The ACO methodology, is a methodology for
automatic ontology construction supported by natural
language processing and machine learning techniques,
which was inspired by existing manual methodologies
for ontology construction. [6]

The Methontology methodology was developed
by the Polytechnic University of Madrid and is one of the
most complete ontology methodologies, because it has
its roots in the activities identified by the software
development process proposed by the IEEE [7]. it also
allows creating new ontologies or reusing others.

Methontology is composed of activities for
project planning, result quality, documentation, a life
cycle based on evolved prototypes and the
methodology itself, which specifies the steps to be
executed in each activity, the techniques used, the
results to be obtained and their form of evaluation, [8],
this methodology proposes the following stages:
specification, conceptualization, formalization,
implementation and maintenance.

There are many other existing methodologies
for the design and construction of Ontologies, however,
in the present research it is decided to use
Methontology given the large existing bibliographic
material, in addition it has been recommended as a
methodology for the construction of ontologies by the
Foundation of Intelligent Physical Agents. [7]
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[II. METHODOLOGY

Figure two shows the activities used in the
development of the ontology.

e

[

t Actividades de soporte

Adquisicién de conocimientos.

Fig. 1. Ontology development activities proposed by
Methontology, taken from [7]

a) Specification

In This first activity aims to find out why the
ontology is being built, what its use will be and who will
be the end users. In response to these questions, we
propose an ontology to create a knowledge base of the
traditional musical genres of the city of Bogota, in order
to present them on a Web portal, so that the members
of these groups can offer their services and update their
contact information constantly.

b) Conceptualization

This activity seeks to organize and build the
informal perception of the domain in a semi-informal
specification, for this purpose the methodology
proposes a series of 11 tasks, in a non-sequential order
[7], the present research shows the development of the
most important tasks.

c) fFormalization

This activity aims to transform the conceptual
model previously developed to the formal model, to
achieve this goal we used the ontology editor Protégé
version 5. 2, this is an open source editor, it was
developed by Stanford University, it provides the
necessary tools for the development of ontologies on
the web [10], the first step in the construction of the
ontology was the creation of hierarchical classes, as
shown in figure 5, For example, it is observed that
mariachi is a subclass of a musical genre of Mexican
origin, which is disjunct with its counterpart of nortefia
type and in turn with those of Colombian origin, this
means that if a musical group belongs to the mariachi
genre, it cannot belong to a vallenato group or any
other.

Task 1 and 4, Glossary and dictionary of terms,
are built by the terms of interest of the present research,
Table 1 shows the elements, concepts and essential
attributes that are used as a basis for the construction of



the ontology and constitute the terms of interest of the
domain.

Table 1. Glossary and dictionary of terms

Name Description
Represents  the  concept
completion of the art.

It is the way in which the different
kinds of music can be classified,
according to their country of origins,
instruments used, rhythm, melody or
lyrics.

It is a Mexican musical genre, whose
origin dates back to the XVII century,
its main instruments are the trumpet,
vihuela and guitarron.

It is a Mexican musical genre, whose
origin dates back to the 20th century,
its main instruments are the bass
and the accordion.

It is a Colombian musical genre; its
main instrument is the accordion.

It is an unknown origin musical
genre, its main instruments are the
guitar and the voice, in the present
investigation it will be assumed that it
is originally from Colombia.

It is a Colombian and Venezuelan
musical genre, whose origin dates
back to the 19th century, its main
instruments are the harp and
maracas.

) and
Music

Musical
genres

Mariachi

Nortena

Vallenato

Trio

Llanera

Task 2, Taxonomy of concepts, Figure 3 shows
the hierarchy of concepts that was defined and created
from the glossary of terms of the domain.

Music
genres

———

Mexican Colombian
Origin Origin

3

Fig. 2: Taxonomy of concepts

Source the author

Task 3, Diagram of binary relationships, Figure
4 shows the types of relationships that exist between the
previously defined concepts.

- | Colombian [#==-=5

Llanera

Genres b=

[ ! '
1 1}
Mexican [ ]
|
: !
' (= = = Belongs_to = = =

!
Classified_in

I
lemennd Vallenato

Music

Hortefia Mariachi

Source: the author
Fig. 4. Diagram of binary relationships

Task 6, attributes of the instances, in Table 2 will
describe how each of the instances of the ontology will
be defined and what their predefined values will be.

Table 2: Attributes of instances

Attribute Value

. . - String
Musical genre | Description Origin String
Geographic zone | Integer

Description String

Musical group Manager String
Price Integer

Contact number String

Task 9, formal axioms, a musical genre has a
unique origin, moreover this origin is unique, this is to
simplify the model and make the relationships simpler.
d) Implementation

This activity aims to transform the conceptual
model. This activity illustrates the final result of the
formal model developed. Fig. 5, shows the summary of
the Ontology developed thanks to the OntoGraf tool,
which is included in the Protégé editor, version 5.2.

@ Lianera
@ OrigenColombian i —
l © vallenato |
@ OrigenMexicano B Trio

CEY SR
[*® mariachi o=t

Fig. 5: Ontology Overview in OntoGraf

|_® owlThing | | ® Musica J [ @ Generos }

Once the ontology was developed, it was
exported in OWL format, and deployed in the Apache
Jena ontology server, which allows the entry of
instances to the ontology created, the advantages of
using this server is that it serves as an inference engine
to reason about ontologies, provides compatibility of
queries with different SPARQL specification and allows
to persist the data in a relational base [9], this server will
be responsible for storing the information of each
musical group that is registered in the web portal, which
will be known as a new instance, it stores information of
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the group such as: genre to which it belongs,
description of the band, contact number, price of the
service, geographic location and a manager.

After creating the class hierarchy, the properties
of the objects were created, which describe
relationships between individuals, the next step was to
describe the data properties, for fields such as price,
contact number, description, manager and other data
described in table 2.

Finally, we validated that the Ontology created
does not contain syntax or logic errors, for which we
used a tool that is included in the Protégé editor called
Reasoner.

IV. RESULTS

In order to allow the members of the different
traditional musical groups of the city of Bogota to offer
their services, a Web portal was developed, using the
framework developed by Google Angular, version 6, a
registration form was designed requesting a description
of the musical group, genre to which it belongs, years of
career in the market, contact number and name of the
manager of the band, the geographic location is taken
using GPS either from the Web browser or the cell
phone.

When the grouping finishes the registration in
the Web Portal, the form data is sent using the HTTP
protocol in the PUT operation, this information is
inserted in the ontology previously created that is in the
Apache Jena server, each band that is registered in the
portal is a new instance in the ontology, this information
is stored, in the same way when a user wants to perform
a search a GET request is made which is processed by
the server who performs a SPARQL query that returns
the data which is displayed in the Web portal, Fig 6,
shows the architecture of the server which is always
listening to requests via HTTP and depending on the
operation a SPARQL CRUD is performed.

application code

|

application code

RDF/XML parsers

Turtle L
N-triples éﬁ% gnd
RDFa writers

RDF AP|

Inference API %"‘1

v,

o

external
reasoner

built-in rule
reasoner

none

Fig. 6. Server architecture from [9]

When a user wants to search for a group
according to the musical genre, a tab was created in the
Web Portal called search in which the different genres
are shown and the user clicking on any of these genres

© 2022 Global Journals

makes a GET type request to the server with the
parameter of the musical genre as shown in Fig 7, the
server makes a SPARQL type SELECT to all the
instances present in the Ontology and this returns the
result of the query, this information is shown in the view
and the user can contact the musical group.

aph; default

<http://www.semanticweb.org/esteb/ontologies/202e/9/gruposmusiacles.owl>
a owl:Ontology .

. gruposmusiacles:MariachiJuvenil
| a owl:NamedIndividual
gruposmusiacles:contact_number 3185673026 ;
gruposmusiacles:description "Somos un grupo de mariachis jovenes de Bogotd cc
gruposmusiacles:geographical_area

"1.222223"~xsd:double ;
“Roberto Cardenas” ;

, gruposmusiacles:Mariachi ;

gruposmusiacles:manager
ruposmusiacles:Mariachi nueve Sol

a owl:NamedIndividual ,
gruposmusiacles:contact_number 3654378832 ;
gruposmusiacles:description “Grupo versatil y con buen reper con amplia expar
gruposmusiacles: geographical_area

"1.222223"~xsd:double ;
gruposmusiacles:manager

Fig. 7: SPARQL query result

gruposmusiacles:Mariachi ;

“Gloria lopez” ;

V. CONCLUSION

The use of an ontology instead of a traditional
relational database allows the creation of inference rules
in the portal, since the creation of concept relations and
a hierarchy of classes generates explicit knowledge that
can be processed by computers.

When wusing Protégé as a tool in the
construction of the Ontology and apache Jena as a
server, it is recommended to use Java technology to
insert, update and read data since they are written in
this language and could generate compatibility errors or
make the software development even more complex.

The use of the ontology allows enriching and
adding metadata which adds information that is
presented in the portal, allows the information to be
extensible, in the future new musical genres can be
added, to enrich the information shown in the Web
Portal.

The ontology created contains the existing
relationships between the groups and the musical
genres to which they belong; therefore, a musical group
cannot belong to two different musical genres and each
musical genre can only belong to one origin, thus
simplifying the ontological model, although a musical
genre may have one or several shared origins.

It is planned to develop a version of the portal in
a productive environment so that it can be used by more
users and musical groups in the city of Bogota, since in
the present research a functional prototype was
developed in a local server.

The present research intends to use technology
at the service of the population to improve their quality
of life and thus make digital contact allows them to
attract, capture and retain new customers.
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|dentification of Tectonic Weak Zones of the
Earth's Crust According to Remote
Sensing Data

Eysfeld Olga A.

[INTRODUCTION

atellite imagery data and divorce methods of their
Sprooessing and interpretation are used in

geological, environmental and hydrological
studies, monitoring of land use, urban planning and
building. Remote sensing data in geology, along with
geochemical and geophysical investigations, are used
in conducting precursory investigation geological work,
which makes it possible to assess the prospects of the
territory for more detailed geological exploration.
According to the results of processing and interpretation
of remote sensing data, are determined metamorphism
zones and hydrothermal changes, the material
composition and landscape features of the territory, and
also tectonic disturbances (dislocations, faultings).

Estimating the degree of tectonic disturbances,
or tectonic fragmentation, is of importance in different
fields of research and planing. For example, in of
tectonic fragmentation zones of rocks, their permeability
for liquid and volatile substances (groundwater, oil and
gas deposits, etc.) increases. By searching for
commercial minerals, zones of tectonic fragmentation,
represented by ore nodes at the intersection of ore-
bearing and ore-controlling faults (lineaments),
characterize the concentration places of commercial
minerals.

Current multispectral and radar space images
after their preprocessing allow searching for lineaments
(linear textures) and annular structures, which are used
to determine disjunctive or plicative dislocations of
tectonic faults and related geological patterns.
Researching of tectonic dislocations of the Earth's crust
according to the remote sensing data are based on the
analysis of lineament tectonics [1], that is linear or
annular  geological objects mapped from a
satellite image and reflecting tectonic disturbances at
plan. At regional and local scales of research, the most
informative for solving this problem spectral bands of
images of such satellite systems as Landsat, Sentinel-2,
ASTER, SRTM are used. MODIS data can be used to
highlight global tectonic fractures. Linear objects in
geological researching can reflect fractures, dislocations

Author: "Regionalgeologiya” State Unitary Enterprise Senior Specialist
in Remote Sensing Research. e-mail: eisfeld1982@gmail.com

or tectonic disturbances of rocks in plan, their
stratigraphic unconformities, boundaries of soil and
material compositions. Annular  structures, when
displayed in plain view, designate folded zones,
troughs, or uplifts, as well as ancient and modern
volcanic cones.

Use of spectral imagery data is due to a
significant difference in the brightness reflective
characteristics in the spectral ranges. This difference
makes it possible to more accurately determine the
presence of a lineament, provided that lineament (after
preprocessing of image spectral bands with convolution
filters) is present in each spectral range (Fig. 1).

Use of a digital elevation model (DEM)
according to SRTM data is due to the morphostructural
and geomorphological features manifested in the relief.
For visual interpretation of DEM, the most informative
and detailed is the use of the Hillshade function
(intensification of shadow effects), in azimuths 0°% 45°;
90°% 135°% 180°; 225°% 270° 315° Each range of the
azimuth when processing the DEM by Hillshade function
shows the edge between uplifts and subsidence
(overthrusts, slides, thrust-fault and etc.), expressed in
the terrain. To merge the DEM images obtained by
azimuth, the Principal Component Analysis (PCA)
algorithm is used, as a result of which a single-band
raster is created taking into account all input raster data
(in this case, information from each azimuth raster with
hillshading relief by an azimuth step of 45°).

For mapping lineament tectonics and annular
structures, are used filters of matrix transformations of
the edge detections of the image (Fig. 2) applied to
satellite image and DEM [2, 3]:

— use of shadow effects (Hillshade relief) for DEM
according to radar imagery data applying the PCA
algorithm;

— Convolution filters with matrices 3x3, 5x5, 7x7,
etc., with edge detection in selected directions - Left
Diagonal Edge Detect, Right Diagonal Edge Detect,
Vertical Edge Detect, Horizontal Edge Detect [4, 5].
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Fig. 2: Results of applying edge detect convolution filters to find lineaments (image of 16- bits pixel depth)

Mapping of lineaments using filtered images is
carried out to create a 2D model of the Fault density
field of territory, using geographic information systems,
with recording in attribute table data for the identified
lineaments and annular structures. For linear structures
are calculated geometric parameters such as length and
direction angle, which can be used to determine the
general direction of the lineaments, for example, north-
east, sublatitudinal or submeridional. For annular
structures, length and diameter are calculated.

© 2022 Global Journals

Global Journal of Researches in Engineering ( ]) Volume XXII Issue III Version I E Year 2022



[DENTIFICATION OF TECTONIC WEAK ZONES OF THE EARTH'S CRUST ACCORDING TO REMOTE SENSING DATA

Global Journal of Researches in Engineering (J) Volume XXII Issue III Version I E Year 2022

EQT 74] o4 #A57% , A\ 6 06427
- . i 1 S 'd \ ( — ?Z -\‘n q\& }\ homan
YT e 7 7
\6112 s6a it 703/ 4774 ‘ap\
1IN ST |y
—'_.::4‘.'"‘-‘-"_.‘1-"“-» i !
o {
g . | 5 ..,.-’-’j“f >
Jotg 2889 7 ‘-?ﬁz\ S Bt al
T B e }
> P AN
e yr N\ S /
Ky Ky :5,362 o0 a1 h
™~ L Vi A
AF N W Ay /\_
216 __ared {'sazd Smiod’ \3Q444
O | ie s e he
4 \ / £S5h
; ey ¥ U
[} N
3049 /7 3a2 67&2 . e /“/
i i A Al
I/ ’/ = \ ﬁ.— Y
4s6d  148d 7 sadd A1
r o '1 S H / ]
/ o - el /g
{1y 7 i Vi
45 7 7 {hg
'\.‘03% 5/7%4\ “ 1 y “.
/(’ = A l/
; I L | 24 s AN /!
) AU ) 2
e 53 ¥ 207 1 w ﬂ*" -.
-} l Linrg 4
2 i 7] ) e
2597 1 | ] fdps ‘ 2:/
. gL -3 "(

® Ore occurrences

. Value of summ lenght of Lineaments in grid cell 1000x1000 meters

[ | crid 1000x1000 meters

Lineaments identified from a space image with processing by convolution filters

1.Lineaments interpreted as fractures

2.Lineaments in quaternary sediments
------------ 3. Annular structures identified from a space image with processing by convolution filters

Fig. 3: Lineament’s system identified from satellite images with convolution filters. Aktau intrusive, Sultanuvais
mountains, Uzbekistan

The determination of tectonic weak zones is
based on a statistical analysis of the geometric
parameters of lineaments per unit area, by interpolating
the values of the summary length of lineament segments
that located in one cell of a regular grid of 1000x1000m,
using the natural neighborhood interpolation method, for
a set of points of a regular network with a uniform step
(Fig. 3). The raster, which is obtained by interpolation of
regular points with a summary segments lengths value
per unit area, displays the density field of tectonic
disturbance (fault density field), or identified tectonic
weak zones, and shows a qualitative assessment of
tectonic fragmentation degree in territory (Fig. 4).
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1.Lineaments interpreted as fractures

2.Lineaments in quaternary sediments

= 3 Annular structures identified from a space image with processing by convolution filters

Global Journal of Researches in Engineering ( J) Volume XXII Issue Il Version I E Year 2022

Fault density field
meter to square kilometer
> NZ
~ N N v A\ S
Y ¥ W ° NG o
QQ’ "3 '« ’cb ”\ e i
& v 9 i 20
> » (3 > Qq’ r),'b
] ) A 9 N N
Below Above
Low Average Average Average High
g 3 e e
: B 0 Very Low
E’ ~ ] OLow
£ - “'-s\ [] 2Below Average
2 J ST ~ 01 3 Above Average
B i ‘\\ [0 2High
z o N [ 1 Very High
o1 L - 155 "
g -
-
2 ,/"’
Yery Low Low Below Average Awverage Ahove Average High Wery High

Fault Density Field Classes

Fig. 4: Faults density field (degree of tectonic fragmentations and Diagram of belonging of ore minerals to tectonic
fragmentation zones with approximation curve. Aktau intrusive, Sultanuvais mountains, Uzbekistan

On Figure 4, "Very low" and "Low" values of the
tectonic fault density field mean that there actually no
tectonically weakened zones in these places. Most

often, such areas have a clear spatial correlation with
loose Quaternary deposits (sands, loams, etc.), which
can mask the fracturing of the underlying rocks. "High"
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and "Very High" values of the Fault density field mapping
zones of high tectonic fragmentation and, accordingly,
extremely of tectonic weak zones, which serve as
pathways for chemical elements migration from deep
horizons to the surface [6]. The areas designated as
"Below Average", "Average" and "Above Average" values
of the fault density field mapping a relatively moderate of
tectonic fragmentation degree, or moderately tectonic
weak zones, which can be interpreted as localization
zones of endogenous mineralization.

Near the Aktau intrusive, given in the article as
the main example of applying the algorithm to determine
tectonic weak zones, there are only 9 known
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Fig. 5: Diagram of belonging of ore minerals to tectonic
fragmentation zones (with approximation curve). Nuratau
Ridge, Uzbekistan

The data in the diagrams of Fig. 5 and 6 are
given for the territories of the Central Uzbekistan. The
statistical selection for the Nuratau Ridge consists of
919 endogenous occurrences positions distributed over
an area of 28,800 square kilometers; for the Bukantau
mountains is 138 positions of endogenous occurrences
positions distributed over an area of 11,200 square
kilometers. According to these selections, a high
correlation is observed in the distribution of endogenous
ore occurrences in areas with a moderate or slightly
increased degree of tectonic fragmentation, that is, in
medium values of tectonic weak zones.

© 2022 Global Journals

occurrences of endogenous minerals that have a
clearly expressed spatial correlation with medium and
enhanced values of tectonic fragmentation (most of
values correspond to from "Below average" to "High"),
while only one of the occurrences corresponds to very
high values, and none of occurrences belongs to very
low or low values of the tectonic fragmentation.
However, such a position of ore occurrences is not quite
typical due to the small count of ore occurrences and
the small study area (insignificant count of selection).
More typical is the ratio of endogenous occurrences and
the degree of tectonic fragmentation, shown in the
diagrams of Figs. 5 and 6.
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Fig. 6: Diagram of belonging of ore minerals to tectonic
fragmentation zones (with approximation curve).
Bukantau mountains, Uzbekistan

Use of Convolution filters for satellite images, as
well as the function of hillshading for DEM with various
azimuths of directions, makes it possible to identify a
largest count of tectonic disturbances in the study area
in the form of lineaments, compared to automatic
methods or images without use of any filters. Statistical
analysis of lineaments identified from filtered images
makes it possible to build a map of tectonic weak zones
of the crust (faults density field, or degree of tectonic
fragmentation), as well as to identify systematical
relationships between these zones and positions of
endogenous mineralization. A large count position of



endogenous mineralization on the territory of Central
Uzbekistan and their comparison with the qualitative
characteristics of tectonic fragmentatuion values admit
to conclude that the concentration of endogenous
mineralization belongs on medium or enhanced tectonic
weak zones. This is confirmed by diagrams of ore
positions and the degree of tectonic fragmentation,
which in total obey the normal gaussian distribution.
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Water Resources Potential and Development in
Marathwada Region (Maharashtra State -India)

Dr. S. A. Nagre *&Dr. S. T. Sangle °

[. INTRODUCTION

aharashtra is the second highest populated,
I\/lthird largest in area and the second most

industrialized state in India. The state of
Maharashtra came into existence on 15 May 1960. The
Geographical location of the Maharashtra is bounded
between latitude 16.4° to 22.1° N and longitude 72.6° to
80.9° E. As per 2011 census, the total population of
Maharashtra is 112.37 Million, which is 9.29% of the
India’s population (1210.19 Million). The State has the
geographical area of 0.307 Million Sg. Km., which is
about 9.4 per cent of the total area of India. The average
rainfall of the State is approximately 1360 mm. The
maximum rainfall, about 88 per cent occurs in four
months between June to September, about 8 per cent
between October to December and remaining 4 per
cent after December. Further, rainfall is ranging from 400
mm to 6000 mm in different parts of the State. It is
revealed from this, that there is significant variation in
rainfall distribution and its occurrence. The State
witnesses frequent drought conditions. Almost 42.5%
area of the State is drought prone.

Water is a prime natural resource, used for
multiple uses as domestic, irrigation, industry, power
generation, navigation etc. Water is fundamental
resource to life, livelihood, food security and sustainable
development. Water which was once considered as
abundant has now become a scarce & economic
resource. Water should be used in judicial and
integrated manner to maximize economic and social
welfare.

The distribution of water resources is uneven
over a large part of the State. Such area is therefore,
water deficit whereas a small part is bestowed with
abundance in water. The State Water Policy formulated
by the Government of Maharashtra in year 2003
envisages that, the water resources of the State shall be
planned, developed & managed with a river basin and
sub-basin as the unit. This policy states that, the distress
in water availability during deficit period shall be shared
equitably amongst different sectors of water use and
also amongst upstream and downstream users.

Author a:  Former Member, Marathwada Development Board,
Aurangabad (M.S.), India. e-mail: nagre.shankar96@gmail.com

Author o: Former Professor and Head, Department of Economics, Dr.
Babasaheb Ambedkar Marathwada University, Aurangabad (M.S.)
India. e-mail: sanglest@yahoo.co.in

II. WATER RESOURCES IN MAHARASHTRA

Total water resource on earth is estimated to be
about 1400 million cubic Km, which is 0.25% of the
planet’s mass and if spread evenly over its surface, it
would cover the planet to a height of 2.7 Km. But more
than 97% is in the form of oceans and seas, 2% is
locked in ice-caps and glaciers and a large portion of
remaining 1% lies far too deep in the ground to exploit.
Thus only 0.2 million cubic km is fresh water in rivers,
lakes, swamps, reservoirs and 23.4 million cubic km is
ground water which is mostly saline.

India is second largest populated country in the
world, having 16% of the world's population with just 4%
of water resources. The main source of water is annual
precipitation including snow fall, has been estimated to
be of the order of 4000 Billion Cubic Meter (BCM). More
than half of that, returns to atmosphere by evaporation
and seepage in to the ground. The balance water
resource, which occurs as natural run off in the rivers is
estimated to 1869 BCM, considering both surface and
ground water.

a) Surface Water Allocated by the Tribunal

There are different Tribunal Awards, Committee
reports or Agreements between the party States
regarding water disputes or water sharing of interstate
rivers. These awards/reports/agreements are binding on
the State. The water allotted basin wise to the State by
the Tribunal is shown below for six river basins in
Maharashtra named Godavari, Tapi, Krishna, Narmada,
Mahanadi and West Flowing rivers. The geographical
areas, water availability, water available for use as per
Tribunal award are given in the Table no. 1.
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Table No. 1. Water Allocated to State of Maharashtra in Different Basins

Avall Water Allocated in Mcum(a)/ TMC(b)

: i g By Tribunal/Committee/Agreement
St Basin Water in Allocated by By , d .)
No. M Water Allocation Total Water with

cum .
Mcum (TMC) Regeneration
(1) @) 3) 4) 5(a) 5(b) 6(a) 6(b)
1 Godavari 38607 GWDT 29023 1024.93 29023 1024.93
. KWDT-I 15854 560 16562 585
2 | Kishna | 29300 KWDT-I 18855 666 18855 666
lyyengar
. Committee 5420 196.40*
3 Tapi 7027 and Ukal Dam- 5561 (191.4+5) 5995 211.71
141.6
4 WER 64218 WFRB 64219 2267.86 64219 2267.86
(Konkan) Master plan
5 Narmada 308 NWDT 308 10.88 308 10.88
6 | Mahanadi 102 - 102 3.60 103 3.64
(Excluding
7 Total 1,39,562 KWDT-I) 115067 | 4063.67 116210 4104.02

Source: Integrated State Water plan for Maharashtra (2018), Water Resources Department, Government of Maharashtra, Vol.-I Page
No. 264 & 265

(*196.40 TMC Water allocation includes 5 TMC from Narmada basin at Ukai Dam as per MOU with Gujarat; Total in row no.7 is
excluding KWDT Il; WFR — West Flowing Rivers.)

All available water cannot be used altogether
because all basins are interstate basins except west
flowing rivers (WFR). There are Tribunal constraints on
water use of these interstate basins. The west flowing

basins lies in Konkan, where Catchment Area is very
less as compared to water available & 90% of water
flows to Arabian Sea.
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b) Ground Water Availability in Maharashtra
Groundwater is one of the most important
natural resources on the earth. It plays important role in
maintenance of economy, environment and standard of
living of any society in the state. In absence of

immediate availability of surface-water sources, a large
population depends upon groundwater. It is equally
important in a river basin management. It has been the
primary source of water supply for domestic, agriculture
and industrial purposes.

Table No. 2: Details of Ground Water Available in Maharashtra

(Figure in Col. No. 5 to 6 in Mcum)

Sr. . No. of Catchment Net 70% of Net GW L
N Sub basin | Water Categorization
0. sheds area (sq.km) | Recharge Recharge
(1) 2) ) (4) (6) (7)
1 Godavari 807 152598 17498 12248 Safe
2 Krishna 315 69425 7817 5479 Critical
3 Tapi 299 52058 4651 3256 Critical
4 WFR 9N 31780 2264 1583 Safe
(Konkan)
5 Narmada 8 1048 25 Safe
6 Mahanadi 4 354 19 Safe
Total 1524 307263 32292 22610 Semi critical

Source: Integrated State Water plan for Maharashtra (2018), Water Resources Department, Government of Maharashtra, Vol.-I Page

No. 148,180

Groundwater Surveys & Development Agency
(GSDA) and CGWB have carried out the Groundwater
Assessment, in the Year 2011-12, watershed-wise
recharge, and annual gross groundwater draft and
groundwater availability. Details of the Ground Water
Availability are given in the Table no. 2. As per this
assessment, total annual groundwater recharge is
32292 Mcum. However, in view of “safe” groundwater
withdrawal only 70% of net groundwater should be
utilized so as to avoid any undesired effect on
groundwater potential.

c) Basin wise Total Water Available and Allotted

Total water availability comprises of surface as
well as ground water. Surface water availability is
considered on the basis of natural water available at
75% dependability and the restrictions imposed by
different  tribunals/committees. Regarding Ground
Water, though the Tribunals have permitted 100% use of
ground water, State Water Board (SWB) has
recommended 70% of groundwater for actual use and
30% to be allowed for ecological purposes. Thus
basin/sub basin wise total water availability is given in
the Table no. 3.

Table No. 3: Basin-wise Surface & Ground Water Available in Maharashtra

Surface | Surface GW Total Water
Sr. . Catchment | Water water ; . o
Basin % . Avail. In |Avail. (Mcum)| %
No. Area (Sqg. km) Available | allotted
Mcum 6+7)
(Mcum) (Mcum)

(1) 2 3) (4) (5) (6) (7) (8) )
1 | Godavari 152598 49.8 38607 29023 12248 41271 29.7
2 Krishna 69425 22.7 29300 16562 5479 22041 16.0
3 Tapi 52058 16.8 7027 5995 3256 9251 6.6
4 WFR 31780 10.3 64219 64219 1583 65802 47.4
5 Narmada 1048 0.3 308 308 25 333 0.2
6 | Mahanadi 354 0.1 102 103 19 122 0.1

Total: 3,07,263 100 1,39,562 1,16,210 22,610 1,38,820 100

Source: Integrated State Water plan for Maharashtra (2018), Water Resources Department, Government of Maharashtra, Vol.-I Page

No.264, 265 & 271
I1I. WATER POTENTIAL IN MARATHWADA

The sub basin wise surface and ground water
potential available in Marathwada is given below.

a) Surface Water Potential in Marathwada

The yield calculated for various dependability, is
the surface water available on the ground in the number
of sub basins. The vyield at 75% dependability is
generally considered for the design of the projects. But,
whole quantity of surface water available cannot be
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used in the respective sub basins for the inter-state
rivers like Godavari. And hence the tribunal has put
some restrictions on the use of available surface water.

The details of Surface Water Available & Allotted by the
Tribunals are given in the Table no.4.

Table No. 4: Details of Surface Water Available & Allotted in Marathwada

Sr. Sub Basins Cultivable | Surface Water (Mcum)
No. Area (LHa) Avail. Allotted

1 2 3 4 5

1 Middle Godavari 15.88 2720 1826

2 Dudhana 4.49 398 368

3 Purna 8.06 1829 1338

4 Sudha-Suvarna 0.38 171 56

5 Manjra 6.86 758 623

6 Terna 3.01 274 226

7 Lendi 1.45 316 212

8 Manar 2.27 247 247

9 Kayadhu 1.88 333 333
10. | Penganga (Ptly) 3.85 2055 869
11. | Bhima (Up) (Ptly) 5.54 1543 1468

Total 53.67 10644 7566

Source: Integrated State Water plan for Maharashtra (2018), Water Resources Department, Government of Maharashtra, vol. . Page

Global Journal of Researches in Engineering ( J) Volume XXII Issue IIT Version I E Year 2022

No. 227 & 281

b) Ground Water Potential in Marathwada

The ground water is one of the most important
natural resources on the earth. It is the single largest
and most readily available source of irrigation and large
irrigation (above 50%) is depending on the ground
water. In Maharashtra, a rapid growth of population and

the consequent increase in irrigated agriculture, drinking
water supplies and industrial needs have focused the
attention of concerned to developed new water sources.
The sub basin wise ground water potential in
Marathwada region is given in the Table no. 5.

Table No. 5: Sub-basins wise Ground Water Potential in Marathwada

Sr No. of Geographical Net Recharge G.W. in
No‘ Sub Basins water area in LHa Mcum
' sheds 100% 70%
1 2 3 4 5 6
1 Middle Godavari 82 17.21 2551 1768
2 Dudhana 38 6.04 629 440
3 Purna 68 10.25 1409 986
4 Sudha-Suvarna 03 0.80 98 69
5 Manjra 37 7.23 860 602
6 Terna 16 3.24 383 268
7 Lendi 12 2.01 202 141
8 Manar 14 2.86 305 232
9 Kayadhu 09 2.24 360 252
10. | Penganga (Ptly) 20 3.80 364 250
11. [ Bhima (Up) (Ptly)| 35 5.83 612 417
Total 341 61.51 7773 5425

Source: Integrated State Water plan for Maharashtra (2018), Water Resources Department, Government of Maharashtra, vol. |.

Page No.

c) Total Sub Basin-wise Water Available in Marathwada

Total water availability comprises of surface as
well as ground water. Surface water availability is
considered on the basis of natural water available at
75% dependability and the restrictions imposed by
different  tribunals/committees. Regarding Ground
Water, though the Tribunals have permitted 100% use of
ground water, State Water Board (SWB) has

© 2022 Global Journals

recommended 70% of groundwater for actual use and
30% to be allowed for ecological purposes. Thus
basin/sub basin wise total water availability is arrived as
given in the Table no.6.



Table No. 6: Basin-wise Surface & Ground Water Available in Marathwada

GW Total Water
Sr. s . Surface water | Avail. (70 % of .
No.| SubBasin | \yotied (Mcum) | Recharge) |2Vl (Mcum)
g
(3+4)
In Mcum
(1) ) ) (4) ®)
1 Middle Godavari 1826 1768 3594
2 Dudhana 368 440 808
3 Purna 1338 986 2324
4 Sudha-Suvarna 56 69 124
5 Manjra 623 602 1225
6 Terna 226 268 494
7 Lendi 212 141 353
8 Manar 247 232 479
9 Kayadhu 333 252 585
10. | Penganga (Ptly) 869 250 1119
11. | Bhima (Up) (Ptly) 1468 417 1885
Total: 7566 5425 12991

Source: Integrated State Water plan for Maharashtra (2018), Water Resources Department, Government of Maharashtra, Vol.-I Page

No.264, 265 & 271

V. WATER RESOURCES DEVELOPMENT IN
MARATHWADA

a) Surface Water Development in Marathwada
Water resources Development

each sub-basin

planning for
is based on the available water

resources in the Sub-Basin subject to the allocation
within framework of the tribunal award, present scenario
and future planning so as to obtain the optimal utilization
of available water resources. The details of sub-basin
wise irrigation development and water use are given in
the Table no.7.

Table No. 7: The details of irrigation projects and water use in Marathwada

Sr. Sub Basin Nos. of Projects Total Irrigation in | Water use in
No. Completed | On-going Hectare (Mcum)
1 Middle Godavari 331 46 377 224577 1292.09
2 Dudhana 106 16 122 92019 498.50
3 Purna 181 53 234 141604 1433.37
4 Sudha-Suvarna 17 04 021 5069 30.63
5 Manjra 178 10 188 101493 660.05
6 Terna 104 02 106 63455 312.96
7 Lendi 99 04 103 49040 261.04
8 Manar 215 15 230 82679 537.82
9 Kayadhu 24 07 031 37461 246.79
10. Penganga (Ptly) 111 19 130 118084 810.0
11. | Bhima (Up)(Ptly) 160 10 170 177971 626.80
Total 1526 186 1712 1093452 6710.05

Source: Integrated State Water plan for Maharashtra (2018), Water Resources Department, Government of Maharashtra, Vol.-I Page

No. 236 & 482

b) Ground Water Development in Marathwada
The ground water assessment is carried out in

the State by the Groundwater Survey and Development
Agency (GSDA) in the year 2011-12. The information is
compiled as watershed-wise recharge annual gross
groundwater draft and ground water availability for use
of various purposes like driving irrigation and industry.
The assessment of total annual ground water
recharge and net annual ground water availability (70%)
recharge is given below. Annual gross ground water
draft from irrigation wells, domestic wells and bore wells
is also given in the table. The allocation for domestic

and industrial water supply needs to be kept reserved,
based on projected population.
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Table No. 8: Sub basin wise Ground Water Development in Marathwada

sr . No. of | Net R.echarge Draft (i.e. GW in Future use in No. of addl.
No. Sub Basins water | G.W.in Mcum use) Mcum Mcum Wells for Irri.
sheds 70% (Col. 5-6)
1 2 3 5 6 7 8
1 | Middle Godavari 82 1768 1172 596 39765
2 Dudhana 38 440 391 49 3261
3 Purna 68 986 758 228 15201
4 Sudha-Suvarna 03 69 25 44 2928
5 Manjra 37 602 609 -7 0
6 Terna 16 268 322 -54 0
7 Lendi 12 141 87 54 3623
8 Manar 14 232 101 131 8683
9 Kayadhu 09 252 156 96 6426
10. | Penganga (Ptly) 20 250 125 125 8656
11. [Bhima (Up) (Ptly) 35 417 237 180 9520
Total 341 5425 3621 1442 98063

Source: Integrated State Water plan for Maharashtra (2018), Water Resources Department, Government of Maharashtra, Vol.-I Page
No. 204

production, mitigate floods and droughts and reduce
regional imbalance in the availability of water is
considered to be the inter-linking of the rivers to transfer
water from the surplus rivers to deficit areas.

V. WATER TRANSFER WITHIN THE STATE OF
MAHARASHTRA

The most effective ways to increase the

irrigation  potential for increasing the food grain

The criteria for the classification of the basin or sub basin is decided as per the guide lines given in the
Report of Maharashtra Water and Irrigation Commission (1999) as given below.

Below 1500 Cum per Ha of cultivable area - Highly deficit
1500 to 3000 Cum per Ha of cultivable area — Deficit
3000 to 8000 Cum per Ha of cultivable area - Normal
8000 to 12000 Cum per Ha of cultivable area - Surplus
Above 12000 Cum per Ha of cultivable area — Abundant

Maharashtra State is covered by six river basins
viz. Godavari, Krishna, Tapi, West Flowing Rivers (WFR-
Konkan), Narmada and Mahanadi basins. Large
variation of natural surface water availability within
basins and sub-basins exists in Maharashtra State in
general. Average annual surface water availability varies
from 0.16 Mm3/Sg.Km. in Tapi basin to 2.07 Mm3/
Sg.Km. in west flowing river basin. Projects for interstate
water transfer, inter-basin water transfer within State, as
well as inter-sub-basin water transfer, are in existence
and are also being planned. Shortage of water
resources, continuous drought situations or flood
situations, demand planning of such water transfer
projects in aggrieved sub-basin or water deficit sub-
basin in particular.

In almost all the basins, expect WFR basin in
the State, planning of the available water is completed.
Some basin and sub-basin are facing the problems of
shortage of water due to lesser availability of natural or
allotted water, as well as increase in demand both for
irrigation and non-irrigation purposes. Whereas some
basins e.g. WFR basin in the State have surplus water.
In order to meet the demand of deficit basins, intra state

© 2022 Global Journals

water transfer schemes similar on the line of interstate
water transfer schemes are porposed. Those schemes
include inter basin transfer as well as intra basin water
transfer (Inter sub basin) within the State. The details of
planning for Transfer of water from surplus sub-basins
to deficit sub-basins in the State are given in the Table
no.9.



Table No. 9: Transfer of Water from Surplus Sub-basins to Deficit Sub-basins in the State

,\Skr) D‘?g%rrpﬁgs'” Donee Basin (Deficit) Total (5+7)
Qty. Qty. aQ Col.
Basin MCum | IntraBasin | Mcum | Inter Basin Mcum%’MC) Mcum.
(TMC) (TMC) (TMC)
1 2 3 4 5 6 7 8
1. | Godavari | 2261 (géfnaézra) 257 (PTuarE;) 1051 1308
M.Wada - - -
(Penganga) 553 - - 553
(Yeldari) 400 - - 400
Total 2261 1210 ] 1051 2261
(80) (43) (37) (80)
. |. Godavari 1000
Mumbai M. Wada 3297 3297
2. WFR 12448 | (Domestic 1000 | Jayakwadi 850 850
Water) Il. Krishna 890 890
Ill. Tapi 463 463
12448 1000 5500 6500
Total - -
(440) (35) (195) (230)
G.Total 14709 - 2210 - 6551 8761
(TMC) (520) - (78) - (232) (310)

(Information compiled from the available details of the Integrated State Water Plan)

Figure: 1

Model for Intra & Inter Basin Transfer of Water

VIDARBHA

K /B TMC GRN 146 . ) PUR 37

SO Sub Basin

No. 7

(0] AUR 04

N/PA 16
N "

DAM 39

116 GB M. Wada YL+PG 34 30 TMC

K > 180

VAl 142
A $/8 46

ULH 191 o
N

9
Total 440 N
// "\ Bembala
36
Mum
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Godavari Vlidarbha = 09437+34 =80 TMC

From the above table, it is seen that, the
Godavari basin, in Vidarbha region is having 2261
Mcum (80 TMC) of surplus water in some sub basins,
after keeping water up to 8000 Cum/Ha of culturable

area (Normal Basin) for the use of those sub basins
themselves. The surplus water is distributed as below.
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257 MCum (9 TMC):- is proposed to be use in Bembala deficit sub basin under Vidarbha region i.e. intra basin
transfer of water.

953 MCum (34 TMC):- this is also proposed as intra basin transfer of water to be used in Marathwada as 553
Mcum (20 TMC) for recoupment of Penganga dam storage & 400 Mcum(14 TMC) for Yeldari dam, being
replacement of water used by Vidarbha region in the upstream reaches of these dams.

1051 MCum (37 TMC):- This water is also proposed as intra basin transfer of water for the deficit sub basin like
Satpuda, Tapi South and Purna of Tapi Basin.

Total: 2261 MCum.(80 TMC):- Proposed use from Surplus water of Godavari Basin for Deficit sub basins as

Global Journal of Researches in Engineering ( J) Volume XXII Issue IIT Version I E Year 2022

above.

From the above table, it is seen that, the
Godavari basin & WFR of Konkan Basin are having
surplus water for transfer to other deficit basins.

The WFR of Konkan basin is of very much water
surplus or abundant basin. All 28 sub basins are having
surplus water of about 54870 Mcum (1940 TMC). But

out of 28 sub basins, only 7 sub basins of north konkan
are considered for transfer of water to Marathwada area
in Godavari Basin, Krishna Basin and Tapi Basin being
the nearest or adjacent basins. The Surplus water
proposed for transfer is as below.

1000 MCum (36 TMC):- This water will be intra basin transfer from WFR of Konkan Basin which can be use for

domestic purpose in Mumbai city.

3297 MCum (116 TMC):- Inter basin transfer of water for Marathwada under Godavari deficit sub basins.

850 MCum (30 TMC):- Inter basin transfer of water for recoupment of Jaykwadi dam storage.

890 MCum (32 TMC):- Inter basin transfer of water for deficit area of Krishna basin.

463 Mcum (16 TMC):- Inter basin transfer of water for deficit Girna sub basin of Tapi basin.

650 Mcum (230 TMC):- Total use proposed from Surplus water of Konkan Basin for Deficit basins as shown

above.

Thus the total use of 230 TMC of water will be
done from WFR basin out of total available water of 440
TMC in northest Konkan up to Ulhas sub basin.

VI. WAY FORWARD

While  studying the  water  resources
development and management in the State the quantity
of basin-wise water available is calculated by
considering 75% dependable yield, the sub-basin wise
catchment area and the respective run-off. As the rivers
are flowing Inter-States (except WFR) the water allotted
by the Tribunals is considered for utilizing in the
respective basins of the State. The surface water is
proposed to be used for developing irrigation potential
and for Non lIrrigation use like domestic and industrial
purposes. As per the guidelines for sectoral water use,
prescribed by the Maharashtra Water Resources
Regulatory Authority (MWRRA) about 25% storage of
dams is proposed for N.I. use and rest of storage is
used for developing irrigation potential in the command
area of the project.

Similarly the inter basin river linking proposals in
Maharashtra State are in advance stage of planning for
transfer of surplus water from the West Flowing Rivers
(WFR) of Konkan Basin to Godavari Basin, Krishna
Basin and Tapi Basin. The State has finalized the
Integrated State Water Plan (ISWP), and the guidelines
for transfer of water from surplus sub basins to deficit
sub basins are also given very clearly. Accordingly the
sub basin-wise planning is done for all six basins in the
State.
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Optimisation of Manufacturing Processes with
the Help of Work Measurement Techniques
(MOST) - A Case Study
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Abstract- “Productivity” in the modern era has become a
common term in any sector. Increasing productivity and better
use of human and other resources have become a basic need
for the development and survival of any organisation. Similarly,
in the industrial sector, it holds a very important place. For the
enhancement of productivity, targeting the processes and
various operations/activities underlying those processes is one
of the best ways. This can be achieved by the reduction in
non-value-added activities and by developing time standards
for the improvement of the processes. Various work
measurement techniques can be used to analyse the time
being used to perform an operation and critical analysis of
them can help in deciding the standard time for a single
operation. This study was done to determine the effects of
these work measurement techniques on an operation. The
study uses detailed activity analysis techniques like micro-
motion study and for setting time standards it uses a
predetermined motion time systems (PMTS) technique called
Maynard Operation Sequence Technique (MOST). Micro-
motion study has an added advantage over time study
technique in highly repetitive operations and cycle time for
whose is just a few seconds. The main purpose of the micro-
motion study, however, is to eliminate non-value added
activiies from the sequence of the operation and
resequencing for optimal movement activites. The MOST
study is done to set time standards by observing the
necessary movements in the sequence of an operation.
Different families of MOST can be used to analyse an
operation based on various factors that need to be considered
beforehand. Due to the high repetition rate and very low cycle
times of the operation considered in this study we are using
the MiniMOST technique. It is evident from the study done that
a considerable reduction in cycle times can be observed
going from analysis to standardisation stage. A similar
procedure can be used to analyse other operations where
human intervention is needed.

Keywords: productivity, micro-motion stuady,
predetermined motion time systems (PMTS), maynard
operation sequence technique (MOST), time standards.

Author a: B. Tech. Student, Industrial and Production Engineering
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[. INTRODUCTION

he definition of “productivity” from a manufacturing
perspective can be basically stated as “the ratio of

output to input in production” and it is a measure
of efficiency which makes both terms distinct. For
productivity enhancement, first, we need to measure
and analyse the existing processes. In the
manufacturing industry, different techniques are
undertaken to measure and analyse the productivity of
processes undergoing to manufacture a product. Micro
motion study of the elements of various operations is
one of these techniques.

The operations or activities which are of short
duration and are highly repetitive are analysed with the
help of micro-motion study. These are the operations or
motions which require very small time which makes it
very difficult to measure time for these motions
accurately and the time required by these motions is
needed to be analysed thoroughly due to their repetitive
nature. “Thus micro motion study can be defined as the
technique of recording and analysing the timing of basic
elements of an operation and time involved in doing
these operations with the objective of achieving the best
method of performing the operation and removing any
non-value added activity from the operation.” Micro-
motion study as a whole involves the following three
simple steps:-

i.  Filming the operation under analysis.
ii. Gathering of the data from the films.
ii. Making a recording of the data using a SIMO chart.

“SIMO” stands for simultaneous-Motion Cycle
chart. It is a micro-motion study recording technique
devised by Gilbreth and it presents graphically the
separable elements of each limb of the operator under
study along with the time taken to perform these
activities. It is an extremely detailed left and right-hand
operation chart which uses various therbligs to define
each activity with certain symbols and legends. It
records simultaneously the different therbligs performed
by different parts of the body of one or more operators
on a common time scale. The movements involved in
any operation are recorded against time measured in
“Winks” (1 wink= 1/2000th of a minute). SIMO Study is
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done in order to carry out a critical analysis of elements
in an operation to explore the possibility of the following-

@® Removing any type of non-necessary and non-value
added activity out of the sequence of steps in an
operation.

@® Resequencing of the elements in an operation to
decrease cycle times of an operation.

For the standardization of the steps or elements
and to determine the time standards we can further
improve the processes by performing a technique called
pre-determined motion time system (PMTS). A
predetermined motion time system may be defined as a
procedure/method which can be used to analyse any
manual activity/human motion in terms of the basic or
fundamental motions required to perform it. Each of

these activities is assigned a predetermined or a
previously established standard time value in such a
manner that on the addition of these time values
provides a total time for the performance of an activity.

Time measurement unit (TMU), defined as
0.00001 hours, or 0.036 seconds, is used as the basis
for the time values of these activities in many cases.
Measuring work in TMUs, allows the measurer to make
very accurate calculations without lengthy decimals.
This technique is especially helpful in high-volume
production  environments.  There are  different
predetermined motion time systems developed after
their introduction in the 1920s.

Some of the Motion time analysis techniques
along with their time of origin and developers-

Table 1: History review of motion time analysis techniques

s

Frank Bunker Gilbreth and Lilian Gilbreth 1924
MTM-1 Maynard, Stegemerten and Schawb 1948
MTM-2 International MTM Directorate 1965 3-4X
MTM-3 International MTM Directorate 1970 7X
MTM-V Swedish MTM Association 23X
MTM-C International MTM Directorate 1978
MTM-M International MTM Directorate
MOST Zandin (1980), originally applied in Saab-Scania in Sweden in 1967 1980
MODAPTS  Chris Heyde 1983
Maynard operation sequence technique @ The General Move Sequence Mode! is used for the
(MOST) is a predetermined motion time systems analysis of the spatial movement of an object freely

technique that concentrates on the movement of
objects. The repetition of the movements can be
variable and is used to define the MOST family to be
used for analysis. Repetition of movements can be
based on certain accuracy and confidence level on the
basis of which the number of repetitions under
consideration can change. It is used to analyse work
and to set the time standards that it would take to
perform a particular process/operation. MOST is a
powerful analytical tool to measure and analyse all the
time spent on a task. It makes the analysis of work an
approachable, practical, manageable and cost-effective
task. MOST analysis is a complete study of an operation
or sub-operation typically consisting of several method
steps and a corresponding sequence model. It is
comprised of work study, method study, and work
measurement tools. In the organization under study, the
excess time in operator's activity and fatigue of a
worker.

In the BasicMOST we need three activity
sequences for describing manual work, and a fourth is
used for measuring the movements of objects with
manual cranes.

© 2022 Global Journals

through the air.

The sequence model is a series of letters or
parameters that are used for representing the various
sub-activities of General Move.

The General Move Sequence Model with the
definitions for each parameter is as follows:

ABGABPA

Where:

A =Action Distance
B =Body Motion

G = Gain Control

P = Placement

@ The Controlled Move Sequence Model is used for
the analysis of the movement of an object when it
remains in contact with a surface or is attached to
another object during the movement (e.g., the
movement of the object is controlled by some
constraints).

The sequence model is a series of letters or
parameters representing the various sub-activities of

Controlled Move and is listed below:



ABGMXIA

Where:

A = Action Distance
B = Body Motion

G = Gain Control

M = Move Controlled
X = Process Time

| = Alignment

@® The T7oo/ Use Sequence Mode! is used for the
analysis of movements while using common hand
tools.

@® The Manual Crane Sequence Model is used for the
analysis of the movement of objects using a
manually traversed crane.

a) MOST System Families

i. Maxi MOST (Higher level)
Used to analyse the operations that are likely to
be performed fewer than 150 times a week at an overall

accuracy requirement of 5% with a 95% confidence

level. An operation that ranges from more than 2
minutes to several hours falls in this category.

ii. Basic MOST (Intermediate level)
Used to analyse the operations that are likely to
be performed more than 150 times but less than 1500

times a week at an accuracy requirement of i5% with a
95% confidence level. An operation that ranges from a
few seconds to 10 minutes falls in this category.

iii. Mini MOST (Lower level)
Used to analyse the operations that are
repeated more than 1500 times a week with an accuracy

of 5% with a 95% confidence level. An operation that
lasts less than a few seconds falls in this category.

b) System Family Selection Flowchart

In order to make decision of MOST family to be
selected for the analysis of the operation, we need to
undergo a quantitative and qualitative analysis of the
operation. Below (Fig. 1) is a flowchart prepared to
undergo the analysis involved of the operation involved
in the MOST study.

Is occurence Is detailed MNo
frequency =150 analysis Use MaxiMOST
times a week required
Yes Yes
s weight
reslstance per e Use BasicMOST
hand is
>5 kg
x 7
MNo
Are action Yes
distances> 2 No
steps
Mo

Is occurence No

frequency> 1500
times per week

s detailed method
description{LH/RH)
required

No Are all action
distances<25 cm

Yes Yes

vy

Yes

> Use MiniMOST

Fig. 1: MOST system family selection flowchart
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Procedure for MOST Analysis:

1

2.
3.
4.

o o

Serial no.

Determine job/task and film the operation.

Perform a detailed analysis of the operation.
Determine sequence(s) to use.

Provide index values to each activity. The common
scale of index numbers used in all MOST sequence
models is 0, 1, 3, 6, 10, 16, 24, 32, 42 and 54.

Add index values to determine TMU.

Multiply TMU by 0.036. Converting TMU to seconds.

METHODOLOGY TO BE USED IN THE STUDY

Micro Motion Study

Determine the working perimeter along with the
cycle, start and end points of the job.

Observation and videography of the operation
under study.

Critical analysis and breakdown of elements of the
job/operation.

Assigning therbligs to the elements of the operation
and segregating them in effective and ineffective
therbligs on a SIMO chart.

Analysis of therbligs to eliminate non-necessary
non-value added activities from the operation and
resequencing of the elements to decrease cycle
times on a revised SIMO chart.

Calculating observed time and change or reduction
of time after study.

Application of changes to actual operation.

Maynard Operation Sequence Technique (MOST)

Determine the working perimeter along with the
cycle, start and end points of the job.

Observation and videography of the operation
under study.

3. Determine the sequence of the operation under
study.

4. Determine the type and family to be used in the
analysis of the operation with the help of system
family selection flowchart.

5. Determination of the type of activity, sequence
model and parameter to govern a certain activity.

6. Determination of the general move sequence and
index values of the activities of the operations.

7. Calculate normal time in TMU and conversion of
TMU to seconds.

[TI.

a) Micro Motion Study
Operation name, cycle, end and start points of
the operations

CASE STUDY

Operation:- Grip insertion on the handle

Parts:- Handle sub-assembly, Grip

Operation start:- Handle sub-assembly in the bin,
handle grip in the bin

Operation ends:- Handle sub-assembly with grip
inserted on conveyor

Operator:- Mr. Nikhil

Charted by:- Mr. Nitish kr & Mr. Aditya
Dated:-25-06-22

Analysis and breakdown of the job into elements

Detailed observation of the video generated can
give us an idea of various activities being performed.
These activities can then be assigned respective
therbligs. The activity differentiation, in this case, needs
to be very detailed as it is the basis of the SIMO chart to
be prepared.

Table 2: Activity Description chart

Left hand description

Therhlig  Type Time{in winks)

videography
0 B || | B oep
5 electing the handle sub
1]assembly in the bin

No. of framesin  Time (in
seconds)
B

No. of framesin  Time(in
videography2 winks)2

Time (in
seconds)2

Type2  Therblig2 Right hand description

Idle

2|1dle

Selecting the handle grip from
bin

3|Reaching to grasp

Reaching to grasp

Grasping the handle sub
4|assembls

Grasping the handle grin

5|Mowng the part to posihon

Mowng the prm t0 poation

Placing the part in position for|
6 [further aperations

Aligning it according to the
poztion of handle grip

7F|Holding the parts in position

Positioning it on the top of
handle

Releasang the handle sub
8lassembl

Pushing it towards the handle

9|Reaching to grasp the grip

Holding the grip

10|Grasping the grip

Holding the grip

11[Forcing the grip on handle

Forcing the prip on the handle

12|Holding the grip

Releasing the grip

13|Positioning it for checking

Reaching to grasp the handle

Holding in position for
14]checking it to be shoned

Grasping the handle

Aligning the grip in the
15|poation

Holding for dignnmg

16|Holding the grip

Releasing the prip

17|Positioning it for inep ection

Rest

13|Checking and

Rest

19|Moving the part to conweyer

Idle

Placing the assembly wath grip
20[on the conveyer

Idle
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Below is a SIMO chart developed by assigning
therbligs to various activities with time analysis and
conversion in winks and seconds by analysing the

Table 3: Simultaneous motion chart (Initial)

SIMO Chart(Simultaneous Motion chart)(INITLIAL)

Op exation:- Grip insertion on handle

Parts:- Handle sub assemb Iy, Grip

Op eration start:- Hand ke sub assembly in

b in, handle grip in hin

Op exation ends:- Hand ke sub assembly
ith grip inserted on conveyor

Conversion Tah le

1 winl=1/2000th of 2 minute= 60,2000 of 2
second

Video recorded at frames/second=30
firames p er second

frames/second of the videos. These activities are termed
as being effective or ineffective based on the direct
value being added to the product.

Op exator:- 1frame=1.111winks
Charted hy:-
Dated :-
Time(in  Mo.of framesin Time(in  Time (in  No.of framesin Time(in Therh lig
. @Lefi hand description B Therbliz @ Type Ewinks) @videography B seconds) Eseconds)? mvideography2 mpwinks)2 mTypel - 14 B Right hand descrip tion
|5 electing the handle sub
1 ]|assembly in the hin 2] Ineffactive 4.444 4 0.13332 0.13332 4 4444 Ineffective [T Iclle
Selecting the handls grip from
Z2|idle g Ineffective 4.444 4 0.13332 0.13332 4 4 444)Ineffective |5 ity
Z|Reaching to grasp TE Effective 2232 20 0.6666 0.6666 20 22 22 |Effective TE Reaching to grasp
5 rasping the handle b
Alassembl &1 Effective 4.444 4 013333 013332 4 4 444 )E ffective =3 G asping the handle prip
Shloving the pat to position ITL Effective 18 887 17 0.56661 0.56661 17 18 887 [Effective TL Mlcrring the grip to position
[F'lacing the part in position for Aligning it acecrding to the
& [further operations I Ineffective 3333 30 0.9999 1.49985 45 40 995 [Effective IS position of hande grip
Positicning it on the top of
7 |H olding the parts in position Ineffective FTIT 70 2.3331 1.9998 a0 66 66 |[neffective [P hande
[ eleasing the handle sub
Zlassemhl [BL Effective 2232 2 0. 06AEE 026664 2 8 BER|Effective &, Pushing it towards the handle
IR eachinz to gvasy the grip [TE Effective 15,554 14 0 46662 0.20007 9 0000 neffective  |H Holding the grip
10]G rasping the grip &) Effective 2.232 2 0.06666 0.06666 2z 2222 |Ineffective  |H Holding the grip
11JF orcingthe grip on handle & Effective 15 548 68 2 26644 2 36644 [t 75 548 [Effective & Forcing the grip on the handle
12JH olding the orip [H Ineffeactive 2233 2 0. 06 AEG 0 08666 2 2 2322 |Effective |RL R eleasing the grip
13|P ositiohing it for che cki [ Iineffactive 8 8RR 8 026664 0. 26664 g 8 BER|Ineffective |1Td Reaching to grasp the handle
1 clding in position for
14)checking it to be aligned [H Ineffective 8 .BE8 8 026664 0.26664 2 8 888 |Ineffective | G asping the handle
|&ligning the grip in the
15 podtion & Effective 3333 30 09999 09999 30 33 33|Ineffective  |H Holding for ali
16 |H olding the grip [H Ineffective 5.555 5 0. 16665 016665 5 55535 |Effective RL Releasing the grip
17 |P ositioning it for insection [E Ineffective TTIT 7 0.23331 0.23331 T T 777 |Ineffective  |R Rest
12|Checking and inspection L Ineffective 3333 20 0.9999 09909 20 23.33|Ineffective  |R Eest
12 0 oving the part to conveyer  [TL Effective 35535 30 1.6665 16663 a0 33 53lIneffective JUD Lclle
Placing the assembly with grip
200on the convesyer [EL Effective 1111 10 0.2332 03332 10 1111 Ineffective  |UD Idle
TOTAL TIME (INITLAL)Y 1283205 13.03203

Below is a revised SIMO chart made by
analysing effective and ineffective therbligs to eliminate
non-necessary and non-value added activities from the
operation. Differentiating these activities is a crucial
process as this step adds value to the study being
performed. There may be some ineffective activities that
assist other effective activities, so we need to consider
them accordingly. Resequencing of the various activities
can also be performed in this step so that the total cycle
time can be decreased.
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Table 4: Simultaneous motion chart (Revised)

SIMO Chart{Simultaneous Motion chart)(REVISED)
Operation:- GHp insertion on handle
Panris:- Hand ke sub assembly, Grip Comversion Tahlke
Operation start:- Handle sub assemblyin |1 wink=1:2000th of a minute=60/2000 ofa
hin, handle grip in bin second
Operation ends:- Handle sub assemb Iy with | Video reconded at frames/second =30
igtip inserted on conveyor fiames per second
Operators- Hframe=1.111winks
Charted by:-
Dated:-
Time(in  No.of framesin Time (in Time (in No. of frames in  Time (in
Left hand d escription = Type Bmwinks) mvideograp hy second s) Esecond 5)2 prideography? pgwinks)x? g Theih ligs2g Right hand description B
5 electing the handle sab assy in
1[the bin 5 Ineffective 4.444 el 0.13332 0.13332 4 4. 444 Ineffective  |UD Ldle
3 electing the handle gip
2[Tdle D Ineffective 4444 & 013333 0.13333 4 4444 | Ineffective  [3 from bin
3|Reachingto grasp TE Effective 22.22 20 0.6866 0.6666 20 22 .22 |Effective TE Feaching o grasp
4|5t asping the handle aab as: =3 Effective 4.444 4 0.13332 0.13332 4 4.444 |Effe ctive G Grasping the handle gip |
S[Moving the part to position TL Effective 18 887 17 0.56661 0.58661 17 18887 [Effective TL Iloving the grip to position
[Placing the part in position For Aligningit according to the
A [further operations P Lneffective 33.33 30 0.9999 1.45885 45 49,905 |F ff'e ctive PP position of handle grip
P ositioning it on the top of
7 [H oldirg the parts in podtion H Lneffective 77.77 70 2.3331 1.9808 a0 6666 |Ineffective  |P hande
Pushing it towards the
2[R eleasing the handle sub as EL Effective 2.222 2 0.06686 0.28664 b 2888 |F ffe ctive & hande
9[Reaching to grasp the grip TE Effective 15554 14 0. 46662 0.29997 9 0,999 Ineffective |H H olding the grip
100G s asping the orip (&3 EFective 2222 2 006868 006666 2 2,223 Ineffective  [H H olding the grip
F otcing the grip on the
11JF orcingthe grip on handle s Effective 73348 68 2.26644 2.28644 5% I35 542 |Effective & hande
121H olding the grip H Ineffective 2,222 2 006686 0.08668 2 2,222 |Fffective EL Eeleasing the arip
Reacting to grasp the
13 [P ostioning it for check E Lneffective 8888 g 0.26664) 0.26664 g E.288 |Ineffective  |OD hande
[H olding in position for checking]
14}it 1o be aligned EH Ineffective 8883 8 0266884 0.28664 b 2888 Ineffective |I G rasping the handle
15| Aligningthe grip inthe position JA E ffective 33.33 30 0.9999 0.5999 30 33.33|Ineffective |H H olding for alignning
16 [H olding the grip H Ineffective 5555 5 016665 0.16665 5 5.555 |Effective RL R eleasing the grip
17 [Moving the part to convesyer TL Effective 3353 30 1 6663 1 A6AS 30 55 55 |Ineffective |00 Telle
[Placihg the assy with grip on the
18 [comveyer EL Effective 1111 10 0.3333 0.3333 10 1111 [Ineffective  |UD Ldle
| TOTAL TIME(Revised) 11.59834 1175882

b) Maynard Operation Sequence Technique (MOST)
Operation name, cycle, end and start points of
the operations

Operation:- Grip insertion on the handle

Parts:- Handle sub-assembly, Grip

Operation start:- Handle sub-assembly in the bin,
handle grip in the bin

Operation ends:- Handle sub-assembly with grip
inserted on conveyor

Operator:- Mr. Nikhil

Charted by:- Mr. Nitish & Mr. Aditya

Dated:- 25-06-22

Determining the type and family to be used in the
analysis of the operation:
The observed cycle time from the micro-motion
study is 13.53 seconds which is less than 30 seconds.
Calculation of the frequency of occurrence of
the operation-

The annual demand for the product is 200000 pieces.

So, the weekly demand @ for
product=200000/52 = 3,847 (approx.)

That gives repetition of operation as 3847 times
per week approximately as the frequency of occurrence
of this operation is once for a product which implies it to
e more than 1500 repetitions a week.

the

© 2022 Global Journals

Developing the decision table for selection of the MOST
family to be used-

Below (Fig. 2) is a flowchart prepared to
undergo the analysis involved of the operation involved
in this study-



Decision table for the determination of family to be used
Frequency of occurence >150 times a

weel

4

Weight resistance<<5 kg for each hand

y

Action distance<2 steps

Frequency of occurrence>1500 times a

‘MF‘F‘.I{

Detailed method description is required

Fig. 2: Decision table for determining family to be used

As evident from the above decision table, we  MiniMOST Analysis sheet based on the sequence of
need to perform the MiniMOST technique for the activities:-

evaluation of this operation with a detailed description of Below (Fig. 3) is analysis sheet prepared by
activities. analysing activities involved in the operation under
The move sequences of activities for the operation consideration of this study-

1. Keeping the sitting posture, reaching without
bending, grasping the handle sub-assembly with
the left hand located at around 30 cm from the
assembly position, moving it without bending
towards the comfortable assembly position and
holding and retaining them for further operations.

2. Simultaneously, picking up the handle grip located
at 30 cm from the assembly position with the right
hand, moving it towards the assembly position and
positioning it on top of the handle sub-assembly
with precise placement, accuracy less than 4mm
and initial insertion of more than 20mm.

3. Releasing left hand and with the movement of more
than 10 cm and less than 20 cm again grasping the
grip.

4. By applying heavy force with both hands and
overcoming friction, positioning of handle grip on
handle sub-assembly with a movement of more
than 10 cm, aligning it with the pin insertion hole.

5. Un-holding the grip from the right hand and
positioning it comfortably at a distance of around
more than 10 cm and less than 20 cm.

6. Moving the assembled part to the conveyor belt with
the left hand at around 30 cm, setting it on the
conveyor belt and moving it back to a comfortable
position at around 30 cm.
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OPTIMISATION OF MANUFACTURING PROCESSES WITH THE HELP OF WORK MEASUREMENT TECHNIQUES (MOST) -
A CASE STUDY
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Fig. 3: MiniMOST Analysis Sheet
* Remarks:

As the application of limb force is very high because of the friction between combining parts the indices in the
4th step controlled sequence were considered from the BasicMOST data card instead of the MiniMOST data
card. M3 and 16 were used.
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Performance Calculations:-

Observed time and change in time after revision and analysis

Observed time before revision and analysis:-

Time (in seconds)
(Right hand)

12.83

Observed time after revision of activities/elements:-

Time (in seconds)
(Right hand)

11.60

Percentage time reduction after analysing

Time (in seconds)
(Left hand)

13.03

Time (in seconds)
(Left hand)

11.80

= (Time before- Time after)/ Time before *100%

Percentage %
(Right hand)

9.61

Percentage %
(Left hand)

9.46

Initial maximum time from micro-motion study and therblig analysis =11.80 seconds.

Time calculations from MiniMOST analysis =8.90 seconds.

Percentage time reduction after analysing

= (Time before- Time after)/ Time before *100%
= (11.80-8.90)/11.8 x 100%

= 24.58%
Total reduction in time = 13.03-8.90
= 4.13 seconds

Total percentage reduction in time

= (Time before- Time after)/ Time before *100%

= (13.03 — 8.90)713.03 * 100%

= 31.70%

IV. REsSULTS AND CONCLUSION

On the basis of the case study done and
calculations performed we can conclude that
optimisation of processes can be achieved by directing
our interest on individual operations. Advanced work
measurement techniques like Maynard Operation

Sequence Technique (MOST) can be used along with
some detailed method analysis like Gilbreth’s micro-
motion study to set standards for the workforce to
increase productivity to optimal levels. Moreover, it has
applications like removing non-value added elements
from targeted operations and removing bottlenecks by
setting standards. It may face some challenges from the
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workforce in the initial phases but with proper training
and motivation, it can be effectively implemented in any
organisation to improve productivity and increase
profits. Increased profits can in turn help the workforce
in the form of increased wages and incentives.
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only) should have a resolution of at least 350 dpi (halftone) or 700 to 1100 dpi (line drawings). Please give the data for
figures in black and white or submit a Color Work Agreement form. EPS files must be saved with fonts embedded (and with
a TIFF preview, if possible).

For scanned images, the scanning resolution at final image size ought to be as follows to ensure good reproduction: line
art: >650 dpi; halftones (including gel photographs): >350 dpi; figures containing both halftone and line images: >650 dpi.

Color charges: Authors are advised to pay the full cost for the reproduction of their color artwork. Hence, please note that
if there is color artwork in your manuscript when it is accepted for publication, we would require you to complete and
return a Color Work Agreement form before your paper can be published. Also, you can email your editor to remove the
color fee after acceptance of the paper.

Tips FOR WRITING A GOOD QUALITY ENGINEERING RESEARCH PAPER

Techniques for writing a good quality engineering research paper:

1. Choosing the topic: In most cases, the topic is selected by the interests of the author, but it can also be suggested by the
guides. You can have several topics, and then judge which you are most comfortable with. This may be done by asking
several questions of yourself, like "Will | be able to carry out a search in this area? Will | find all necessary resources to
accomplish the search? Will | be able to find all information in this field area?" If the answer to this type of question is
"yes," then you ought to choose that topic. In most cases, you may have to conduct surveys and visit several places. Also,
you might have to do a lot of work to find all the rises and falls of the various data on that subject. Sometimes, detailed
information plays a vital role, instead of short information. Evaluators are human: The first thing to remember is that
evaluators are also human beings. They are not only meant for rejecting a paper. They are here to evaluate your paper. So
present your best aspect.

2. Think like evaluators: If you are in confusion or getting demotivated because your paper may not be accepted by the
evaluators, then think, and try to evaluate your paper like an evaluator. Try to understand what an evaluator wants in your
research paper, and you will automatically have your answer. Make blueprints of paper: The outline is the plan or
framework that will help you to arrange your thoughts. It will make your paper logical. But remember that all points of your
outline must be related to the topic you have chosen.

3. Ask your guides: If you are having any difficulty with your research, then do not hesitate to share your difficulty with
your guide (if you have one). They will surely help you out and resolve your doubts. If you can't clarify what exactly you
require for your work, then ask your supervisor to help you with an alternative. He or she might also provide you with a list
of essential readings.

4. Use of computer is recommended: As you are doing research in the field of research engineering then this point is quite
obvious. Use right software: Always use good quality software packages. If you are not capable of judging good software,
then you can lose the quality of your paper unknowingly. There are various programs available to help you which you can
get through the internet.

5. Use the internet for help: An excellent start for your paper is using Google. It is a wondrous search engine, where you
can have your doubts resolved. You may also read some answers for the frequent question of how to write your research
paper or find a model research paper. You can download books from the internet. If you have all the required books, place
importance on reading, selecting, and analyzing the specified information. Then sketch out your research paper. Use big
pictures: You may use encyclopedias like Wikipedia to get pictures with the best resolution. At Global Journals, you should
strictly follow here.
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6. Bookmarks are useful: When you read any book or magazine, you generally use bookmarks, right? It is a good habit
which helps to not lose your continuity. You should always use bookmarks while searching on the internet also, which will
make your search easier.

7. Revise what you wrote: When you write anything, always read it, summarize it, and then finalize it.

8. Make every effort: Make every effort to mention what you are going to write in your paper. That means always have a
good start. Try to mention everything in the introduction—what is the need for a particular research paper. Polish your
work with good writing skills and always give an evaluator what he wants. Make backups: When you are going to do any
important thing like making a research paper, you should always have backup copies of it either on your computer or on
paper. This protects you from losing any portion of your important data.

9. Produce good diagrams of your own: Always try to include good charts or diagrams in your paper to improve quality.
Using several unnecessary diagrams will degrade the quality of your paper by creating a hodgepodge. So always try to
include diagrams which were made by you to improve the readability of your paper. Use of direct quotes: When you do
research relevant to literature, history, or current affairs, then use of quotes becomes essential, but if the study is relevant
to science, use of quotes is not preferable.

10. Use proper verb tense: Use proper verb tenses in your paper. Use past tense to present those events that have
happened. Use present tense to indicate events that are going on. Use future tense to indicate events that will happen in
the future. Use of wrong tenses will confuse the evaluator. Avoid sentences that are incomplete.

11. Pick a good study spot: Always try to pick a spot for your research which is quiet. Not every spot is good for studying.

12. Know what you know: Always try to know what you know by making objectives, otherwise you will be confused and
unable to achieve your target.

13. Use good grammar: Always use good grammar and words that will have a positive impact on the evaluator; use of
good vocabulary does not mean using tough words which the evaluator has to find in a dictionary. Do not fragment
sentences. Eliminate one-word sentences. Do not ever use a big word when a smaller one would suffice.

Verbs have to be in agreement with their subjects. In a research paper, do not start sentences with conjunctions or finish
them with prepositions. When writing formally, it is advisable to never split an infinitive because someone will (wrongly)
complain. Avoid clichés like a disease. Always shun irritating alliteration. Use language which is simple and straightforward.
Put together a neat summary.

14. Arrangement of information: Each section of the main body should start with an opening sentence, and there should
be a changeover at the end of the section. Give only valid and powerful arguments for your topic. You may also maintain
your arguments with records.

15. Never start at the last minute: Always allow enough time for research work. Leaving everything to the last minute will
degrade your paper and spoil your work.

16. Multitasking in research is not good: Doing several things at the same time is a bad habit in the case of research
activity. Research is an area where everything has a particular time slot. Divide your research work into parts, and do a
particular part in a particular time slot.

17. Never copy others' work: Never copy others' work and give it your name because if the evaluator has seen it anywhere,
you will be in trouble. Take proper rest and food: No matter how many hours you spend on your research activity, if you
are not taking care of your health, then all your efforts will have been in vain. For quality research, take proper rest and
food.

18. Go to seminars: Attend seminars if the topic is relevant to your research area. Utilize all your resources.

19. Refresh your mind after intervals: Try to give your mind a rest by listening to soft music or sleeping in intervals. This
will also improve your memory. Acquire colleagues: Always try to acquire colleagues. No matter how sharp you are, if you
acquire colleagues, they can give you ideas which will be helpful to your research.

20. Think technically: Always think technically. If anything happens, search for its reasons, benefits, and demerits. Think
and then print: When you go to print your paper, check that tables are not split, headings are not detached from their
descriptions, and page sequence is maintained.
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21. Adding unnecessary information: Do not add unnecessary information like "I have used MS Excel to draw graphs."
Irrelevant and inappropriate material is superfluous. Foreign terminology and phrases are not apropos. One should never
take a broad view. Analogy is like feathers on a snake. Use words properly, regardless of how others use them. Remove
qguotations. Puns are for kids, not grunt readers. Never oversimplify: When adding material to your research paper, never
go for oversimplification; this will definitely irritate the evaluator. Be specific. Never use rhythmic redundancies.
Contractions shouldn't be used in a research paper. Comparisons are as terrible as clichés. Give up ampersands,
abbreviations, and so on. Remove commas that are not necessary. Parenthetical words should be between brackets or
commas. Understatement is always the best way to put forward earth-shaking thoughts. Give a detailed literary review.

22. Report concluded results: Use concluded results. From raw data, filter the results, and then conclude your studies
based on measurements and observations taken. An appropriate number of decimal places should be used. Parenthetical
remarks are prohibited here. Proofread carefully at the final stage. At the end, give an outline to your arguments. Spot
perspectives of further study of the subject. Justify your conclusion at the bottom sufficiently, which will probably include
examples.

23. Upon conclusion: Once you have concluded your research, the next most important step is to present your findings.
Presentation is extremely important as it is the definite medium though which your research is going to be in print for the
rest of the crowd. Care should be taken to categorize your thoughts well and present them in a logical and neat manner. A
good quality research paper format is essential because it serves to highlight your research paper and bring to light all
necessary aspects of your research.

INFORMAL GUIDELINES OF RESEARCH PAPER WRITING
Key points to remember:

e Submit all work in its final form.
e Write your paper in the form which is presented in the guidelines using the template.
e  Please note the criteria peer reviewers will use for grading the final paper.

Final points:

One purpose of organizing a research paper is to let people interpret your efforts selectively. The journal requires the
following sections, submitted in the order listed, with each section starting on a new page:

The introduction: This will be compiled from reference matter and reflect the design processes or outline of basis that
directed you to make a study. As you carry out the process of study, the method and process section will be constructed
like that. The results segment will show related statistics in nearly sequential order and direct reviewers to similar
intellectual paths throughout the data that you gathered to carry out your study.

The discussion section:

This will provide understanding of the data and projections as to the implications of the results. The use of good quality
references throughout the paper will give the effort trustworthiness by representing an alertness to prior workings.

Writing a research paper is not an easy job, no matter how trouble-free the actual research or concept. Practice, excellent
preparation, and controlled record-keeping are the only means to make straightforward progression.

General style:

Specific editorial column necessities for compliance of a manuscript will always take over from directions in these general
guidelines.

To make a paper clear: Adhere to recommended page limits.
Mistakes to avoid:

e Insertion of a title at the foot of a page with subsequent text on the next page.

e Separating a table, chart, or figure—confine each to a single page.

e  Submitting a manuscript with pages out of sequence.

e In every section of your document, use standard writing style, including articles ("a" and "the").
e Keep paying attention to the topic of the paper.

. © Copyright by Global Journals | Guidelines Handbook

XVI



e Use paragraphs to split each significant point (excluding the abstract).

e Align the primary line of each section.

e Present your points in sound order.

e Use present tense to report well-accepted matters.

e Use past tense to describe specific results.

e Do not use familiar wording; don't address the reviewer directly. Don't use slang or superlatives.
e Avoid use of extra pictures—include only those figures essential to presenting results.

Title page:

Choose a revealing title. It should be short and include the name(s) and address(es) of all authors. It should not have
acronyms or abbreviations or exceed two printed lines.

Abstract: This summary should be two hundred words or less. It should clearly and briefly explain the key findings reported
in the manuscript and must have precise statistics. It should not have acronyms or abbreviations. It should be logical in
itself. Do not cite references at this point.

An abstract is a brief, distinct paragraph summary of finished work or work in development. In a minute or less, a reviewer
can be taught the foundation behind the study, common approaches to the problem, relevant results, and significant
conclusions or new questions.

Write your summary when your paper is completed because how can you write the summary of anything which is not yet
written? Wealth of terminology is very essential in abstract. Use comprehensive sentences, and do not sacrifice readability
for brevity; you can maintain it succinctly by phrasing sentences so that they provide more than a lone rationale. The
author can at this moment go straight to shortening the outcome. Sum up the study with the subsequent elements in any
summary. Try to limit the initial two items to no more than one line each.

Reason for writing the article—theory, overall issue, purpose.

e Fundamental goal.

e To-the-point depiction of the research.

e Consequences, including definite statistics—if the consequences are quantitative in nature, account for this; results of
any numerical analysis should be reported. Significant conclusions or questions that emerge from the research.

Approach:

0 Single section and succinct.

An outline of the job done is always written in past tense.

Concentrate on shortening results—limit background information to a verdict or two.

Exact spelling, clarity of sentences and phrases, and appropriate reporting of quantities (proper units, important
statistics) are just as significant in an abstract as they are anywhere else.

o O O

Introduction:

The introduction should "introduce" the manuscript. The reviewer should be presented with sufficient background
information to be capable of comprehending and calculating the purpose of your study without having to refer to other
works. The basis for the study should be offered. Give the most important references, but avoid making a comprehensive
appraisal of the topic. Describe the problem visibly. If the problem is not acknowledged in a logical, reasonable way, the
reviewer will give no attention to your results. Speak in common terms about techniques used to explain the problem, if
needed, but do not present any particulars about the protocols here.

The following approach can create a valuable beginning:

0 Explain the value (significance) of the study.

0 Defend the model—why did you employ this particular system or method? What is its compensation? Remark upon
its appropriateness from an abstract point of view as well as pointing out sensible reasons for using it.

0 Present a justification. State your particular theory(-ies) or aim(s), and describe the logic that led you to choose
them.

0 Briefly explain the study's tentative purpose and how it meets the declared objectives.
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Approach:

Use past tense except for when referring to recognized facts. After all, the manuscript will be submitted after the entire job
is done. Sort out your thoughts; manufacture one key point for every section. If you make the four points listed above, you
will need at least four paragraphs. Present surrounding information only when it is necessary to support a situation. The
reviewer does not desire to read everything you know about a topic. Shape the theory specifically—do not take a broad
view.

As always, give awareness to spelling, simplicity, and correctness of sentences and phrases.
Procedures (methods and materials):

This part is supposed to be the easiest to carve if you have good skills. A soundly written procedures segment allows a
capable scientist to replicate your results. Present precise information about your supplies. The suppliers and clarity of
reagents can be helpful bits of information. Present methods in sequential order, but linked methodologies can be grouped
as a segment. Be concise when relating the protocols. Attempt to give the least amount of information that would permit
another capable scientist to replicate your outcome, but be cautious that vital information is integrated. The use of
subheadings is suggested and ought to be synchronized with the results section.

When a technique is used that has been well-described in another section, mention the specific item describing the way,
but draw the basic principle while stating the situation. The purpose is to show all particular resources and broad
procedures so that another person may use some or all of the methods in one more study or referee the scientific value of
your work. It is not to be a step-by-step report of the whole thing you did, nor is a methods section a set of orders.

Materials:
Materials may be reported in part of a section or else they may be recognized along with your measures.
Methods:

0 Report the method and not the particulars of each process that engaged the same methodology.

0 Describe the method entirely.

0 To be succinct, present methods under headings dedicated to specific dealings or groups of measures.

0 Simplify—detail how procedures were completed, not how they were performed on a particular day.

0 If well-known procedures were used, account for the procedure by name, possibly with a reference, and that's all.
Approach:

It is embarrassing to use vigorous voice when documenting methods without using first person, which would focus the
reviewer's interest on the researcher rather than the job. As a result, when writing up the methods, most authors use third
person passive voice.

Use standard style in this and every other part of the paper—avoid familiar lists, and use full sentences.
What to keep away from:

0 Resources and methods are not a set of information.
0 Skip all descriptive information and surroundings—save it for the argument.
0 Leave out information that is immaterial to a third party.

Results:

The principle of a results segment is to present and demonstrate your conclusion. Create this part as entirely objective
details of the outcome, and save all understanding for the discussion.

The page length of this segment is set by the sum and types of data to be reported. Use statistics and tables, if suitable, to
present consequences most efficiently.

You must clearly differentiate material which would usually be incorporated in a study editorial from any unprocessed data
or additional appendix matter that would not be available. In fact, such matters should not be submitted at all except if
requested by the instructor.
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Content:

Sum up your conclusions in text and demonstrate them, if suitable, with figures and tables.

In the manuscript, explain each of your consequences, and point the reader to remarks that are most appropriate.
Present a background, such as by describing the question that was addressed by creation of an exacting study.
Explain results of control experiments and give remarks that are not accessible in a prescribed figure or table, if
appropriate.

0 Examine your data, then prepare the analyzed (transformed) data in the form of a figure (graph), table, or
manuscript.

O O OO

What to stay away from:

0 Do not discuss or infer your outcome, report surrounding information, or try to explain anything.

0 Do notinclude raw data or intermediate calculations in a research manuscript.
0 Do not present similar data more than once.
0 A manuscript should complement any figures or tables, not duplicate information.
0 Never confuse figures with tables—there is a difference.
Approach:

As always, use past tense when you submit your results, and put the whole thing in a reasonable order.
Put figures and tables, appropriately numbered, in order at the end of the report.

If you desire, you may place your figures and tables properly within the text of your results section.
Figures and tables:

If you put figures and tables at the end of some details, make certain that they are visibly distinguished from any attached
appendix materials, such as raw facts. Whatever the position, each table must be titled, numbered one after the other, and
include a heading. All figures and tables must be divided from the text.

Discussion:

The discussion is expected to be the trickiest segment to write. A lot of papers submitted to the journal are discarded
based on problems with the discussion. There is no rule for how long an argument should be.

Position your understanding of the outcome visibly to lead the reviewer through your conclusions, and then finish the
paper with a summing up of the implications of the study. The purpose here is to offer an understanding of your results
and support all of your conclusions, using facts from your research and generally accepted information, if suitable. The
implication of results should be fully described.

Infer your data in the conversation in suitable depth. This means that when you clarify an observable fact, you must explain
mechanisms that may account for the observation. If your results vary from your prospect, make clear why that may have
happened. If your results agree, then explain the theory that the proof supported. It is never suitable to just state that the
data approved the prospect, and let it drop at that. Make a decision as to whether each premise is supported or discarded
or if you cannot make a conclusion with assurance. Do not just dismiss a study or part of a study as "uncertain."

Research papers are not acknowledged if the work is imperfect. Draw what conclusions you can based upon the results
that you have, and take care of the study as a finished work.

0 You may propose future guidelines, such as how an experiment might be personalized to accomplish a new idea.

0 Give details of all of your remarks as much as possible, focusing on mechanisms.

0 Make a decision as to whether the tentative design sufficiently addressed the theory and whether or not it was
correctly restricted. Try to present substitute explanations if they are sensible alternatives.

0 One piece of research will not counter an overall question, so maintain the large picture in mind. Where do you go
next? The best studies unlock new avenues of study. What questions remain?

0 Recommendations for detailed papers will offer supplementary suggestions.
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Approach:

When you refer to information, differentiate data generated by your own studies from other available information. Present
work done by specific persons (including you) in past tense.

Describe generally acknowledged facts and main beliefs in present tense.

THE ADMINISTRATION RULES
Administration Rules to Be Strictly Followed before Submitting Your Research Paper to Global Journals Inc.

Please read the following rules and regulations carefully before submitting your research paper to Global Journals Inc. to
avoid rejection.

Segment draft and final research paper: You have to strictly follow the template of a research paper, failing which your
paper may get rejected. You are expected to write each part of the paper wholly on your own. The peer reviewers need to
identify your own perspective of the concepts in your own terms. Please do not extract straight from any other source, and
do not rephrase someone else's analysis. Do not allow anyone else to proofread your manuscript.

Written material: You may discuss this with your guides and key sources. Do not copy anyone else's paper, even if this is
only imitation, otherwise it will be rejected on the grounds of plagiarism, which is illegal. Various methods to avoid
plagiarism are strictly applied by us to every paper, and, if found guilty, you may be blacklisted, which could affect your
career adversely. To guard yourself and others from possible illegal use, please do not permit anyone to use or even read
your paper and file.
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Please note that following table is only a Grading of "Paper Compilation" and not on "Performed/Stated Research" whose grading
solely depends on Individual Assigned Peer Reviewer and Editorial Board Member. These can be available only on request and after

CRITERION FOR GRADING A RESEARCH PAPER (COMPILATION)
BY GLOBAL JOURNALS

decision of Paper. This report will be the property of Global Journals.

Abstract

Introduction

Methods
Procedures

Result

Discussion

References

XXI

Grades

A-B

Clear and concise with
appropriate content, Correct

format. 200 words or below

Containing all background
details with clear goal and
appropriate  details, flow
specification, no grammar
and spelling mistake, well
organized sentence and

paragraph, reference cited

Clear and to the point with
well arranged paragraph,
precision and accuracy of
facts and figures, well

organized subheads

Well organized, Clear and
specific, Correct units with
precision, correct data, well
structuring of paragraph, no
grammar and
mistake

spelling

Well organized, meaningful

specification, sound
conclusion, logical and
concise explanation, highly
structured paragraph
reference cited

Complete and correct

format, well organized

C-D

Unclear summary and no
specific data, Incorrect form

Above 200 words

Unclear and confusing data,
appropriate format, grammar
and spelling errors with
unorganized matter

Difficult to comprehend with
embarrassed text, too much
explanation but completed

Complete and embarrassed
text, difficult to comprehend

Wordy, unclear conclusion,
spurious

Beside the point, Incomplete

No specific data with ambiguous
information

Above 250 words

Out of place depth and content,
hazy format

Incorrect  and unorganized

structure with hazy meaning

Irregular format with wrong facts
and figures

Conclusion is not cited,
unorganized, difficult to

comprehend

Wrong format and structuring
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