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Abstract.

This paper presents the Comprehensive QFD Matrixes approach for the deployment of the
indicators of the Education Ministry of the State Government of Guanajuato in México (SEQG).
This application case started with the research and collection of all education’s indicators, and
the creation of a Balanced Scored Card relations diagram, then the classification and
deployment of the indicators using QFD means & target matrixes for the definition of critical
processes and selection of main improvement projects.

1.- Introduction.

In recent years global competition accelerated and most of the organizations have been
implementing improvement strategies that can lead then to a better quality, reduced cost and
reduced delivery time, as well as better design of services and products, supply chain
management, strategic planning and project management.

Education systems and schools are not the exception. Mexico started quality in education
approaches since de second half of the 1990s and several schools have been recognized with
the Mexican Quality Award (Premio Nacional de Calidad) since 1998.'

'Several education institutions have won the Nacional Quality Award in Mexico:
o Instituto Tecnoldgico de Estudios Superiores de Monterrey, Campus Estado de México (1998).
o Centro de Atencion Multiple “Prof. Rubén Reyes Rodriguez” (1998).
o  Centro de Desarrollo Infantil No. 3, SEP Nuevo Ledn (1999).
o Unidad de Apoyo Pre escolar No. 1, SEP Nuevo Le6n (1999).
o Centro de Desarrollo Infantil No. 5 Diana Laura Rojas de Colosio, del Frente Popular Tierra y Libertad
(2000).
Instituto Real de San Luis (2000).
Universidad Tecnologica de Leon (2000).
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Many State Governments and State Ministries of Education are implementing total quality
management approaches and also ISO 9000 certification processes with different degrees of
success. But one of the main problems is regarding the measurement of the impact of these
strategies. Mainly because education systems (not only the classroom process) have to deal with
hundreds of parameters that measure educational impact, financial performance, students and
parents perception of a good education, coverage with equity, all internal processes performance
measurement (process impact and process management indicators), information technology
performance, infrastructure, planning processes, as well as, project management.

Mexican mandatory education is from pre school (5 years old) to nine-year basic education (6
years for primary school and 3 more years for secondary school). But also coordinates high
school, technical colleges and universities education programs (both public and private
initiatives). In all States of the Mexican Republic, education systems consume more than half of
the State annual budget, another reason to implement strategies for improving the productivity
and efficiency.

Guanajuato is the 22nd State of the Mexican Republic and has a population of more than 4.6
million people. The State Ministry of Education of Guanajuato (SEG) started his Quality in
Education Efforts in the late 1990’s and one of the priorities since the year 2000 is the
consolidation of the main and critical processes that have a direct impact in what is know as
“Normalidad Minima” (accomplishment of basic indicators). This program focuses on the
implementation of strategic actions directed to guarantee that all schools in the State could meet
minimum standards of personnel, operations, facilities, textbooks, information requirements,
etcet. In order to achieve this, SEG understands for main and critical processes, those that deal
with infrastructure (construction and maintenance of educational facilities and equipment), all
satellite based classes (EDUSAT System), distribution of textbooks for students and teachers,
reduction of teachers absenteeism, as well as information management and planning processes.

SEG's total personnel is around 55 000 people and the total number of schools is about 12 000
units (pre school to higher education facilities). SEG was also a Mexican pioneer in
decentralizing its central structure by creating 8 regional offices with administrative autonomy.

All of these organizational change efforts are now been supported by data processing huge
systems such as SAP (Systems, Applications and Products in data processing) in order to
manage budgets, projects, salaries, etc.

So the main question was, how to define a strategic plan that allows the SEG to manage all the
improvement efforts and finally, how to measure the impact of these improvements. How to
control and improve all indicators of education? Which indicators should be controlled by
central office and which by regional officers?, What is the first step?

This paper presents the Comprehensive QFD approach for the deployment of the indicators of
the Education Ministry of the State of Guanajuato in México (SEG).

Financial and educational impact indicators are correlated with first and second level market
(society’s) needs and then all of them deployed into the SEG internal processes in order to



prioritize them and determine specific improvement strategies. The output is a mega matrix (of
indicators) that determines the most important indicators, their relations and also the definition
of the responsible of their management (indicators for central office, regional office,
municipality administrative office, school supervision, school and other institutions like:
Construction promoter, Municipality and State Government offices).

This application case started with the research and collection of all education’s indicators,
application of affinity diagram for indicator grouping and organization of indicators groups in a
Balanced Scored Card based relations diagram (BSC Model for the Education Ministry).

Phase 2 was the deployment of the indicators applying comprehensive QFD model of target
means matrixes and the definition of the correlations between them. Deployment and
correlations include the interrelations between impact indicators and internal processes, as well
as between internal processes and actually running programs and projects (National and State
level programs, as well as Ministry and Union integrated projects).

Phase 3 was the definition of main processes and their indicators for the formation of
improvement groups, special projects, etc. The actual paper covers up to the results of the phase
3.

Phase 4 will be the use of this scored card in the implementation of a management information
system for the monitoring of the whole indicators system and later use of SAP (Systems,
Applications and Products in data processing).

2.- Phase 1: Collection of all indicators and relations matrix.

In the 2000 year, in an urgent need for specific actions, special cross functional teams were
created to improve the internal processes related to this “Normalidad Minima” and its basic
standards with important results.

In 2001 the “Normalidad Minima” program continued, but one of its important conclusions was
the existence of many indicators (parameters and indexes) in the education system (impact,
activity, process, quality, cost and other indicators), with no clear correlation between them and
in consequence a lack of real control (as in many other organizations, all processes and
departments reached their targets independently, but impacts on the whole system were not
necessarily achieved). This same conclusion was obtained after 5 years of implementing quality
management strategies (many independent activities but not a systemic approach and
achievement of common targets, as well as a betterment of customer perception and
qualifications).

Starting in August 2001, the collection of education indicators (impact or final effect indexes)
was started and indicators were first grouped with the affinity diagram and principles. This was
a very important step, because most of education indicators were commonly grouped by other
criteria such as: Level (indicators for pre school, primary school, etc.), type (indicators
measured at the end of the one year cycle such as desertion, absorption to the next level, fail



ratio, etc.), state level indicators (accomplishment, number of students, number of professors,
etc.), etc.

We decided to categorize the indicators based on the four perspectives of the Balanced Scored
Card (BSC) (Kaplan & Norton, 1996): Financial, Customer, Internal Processes and Learning
and Growth perspectives. After the first stage of the affinity diagram finished, we adapted other
names for the perspectives such as: Wealth Creation (results), User Needs, Internal Processes
and finally, Development and Growth (fig. 1).

Education system indicators

Wealth User Internal Development
Generation Needs Processes and Growth
Financial Classroom Teacher Education
indicators time reposition Assets

Education Coverage Construc- IT
indicators tion
1 Teacher
Acredita- trainin
tion Books 8
Distribut.
Others.......

Fig. 1: Affinity diagram of education system indicators.

Each of the indicators subgroups (Financial, education, classroom time, etc.) is also the affinity
title of actual parameters or indicators:

For example:
e Financial indicators:
o Approved budget vs. applied investment.
o Achieved goals vs. applied investment.
o Total administrative operation cost.
o Cost per student (per educational level).
o Total operation cost.

e (Coverage:
o Installed capacity vs. real demand.
o No. of students that do not attend secondary school.
o No. of classrooms vs. real demand.



e Text books for the students:
o Delivery time to schools (prior new cycle kick off).

o No. of students with complete textbooks package on first day of classes.

e Teachers reposition:
o No. of changes in one year cycle.

O O O O

etc.)

More than a hundred indicators were detected, but were now properly organized for our next

step.

The groups were organized in a "cause and effect" relationships between them using the
Balanced Scored Card methodology. And finally more indicators were added (internal

Time to substitute a teacher.
Cost of a teachers reposition.
No. of temporary incidences (licenses, scholarships, courses, etc.)

No. of definite incidences (death, retirement, early termination of contract,

processes, development, market needs, etc.). (Fig. 2 and 3)

The resulting detailed map showed several important internal processes (fig. 4). As fig. 4 shows
certain degree of chaos was still unsolved, and priorities could not be established. If we add, that
each box represents a large number of indicators, and that each one of these is measured by
different departments and people, objective mapping was not enough. We needed to correlate

the indicators.

Development

Results Education indicators Financial indicators
(Impact in people) (ROI of education)
Competences for life Financial health
Users / ‘ I A
Clients
Quality education system
Int | I I
nterna . .
process Process transformation New projects
Learning & | |

Educative
infrastructure

Teachers
capability

Technological
infrastructure

Fig 2: General relations diagram (using Balanced Scored Card map).
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3.- Phase 2: Indicators deployment.

Each of the "boxes" represents a group of large number of indicators and in order to find the
interactions between them, the comprehensive QFD model was applied and the development of
target means matrixes started with the following models:

1) First we correlated “Wealth Generation” indicators
(financial and education system results) vs. User needs
indicators (customer perspective). (see Fig. 5.)

sasep 9p ongaa odwal)
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For example the relation between:
e Effective class time vs. cost per student.
¢ Basic education coverage vs. approval ratio.
e Municipalities with higher education facilities vs.
cost of operation. aE
e Accreditation ratio vs. No. of students per teacher
(%) !
0).
GENERACION DE BIENESTAR
Salud Financiera
Proporciin del PIE destinado a Educaciin 12 12 12
Presupuesto vs. ejercido total y por bros (cobertira, proyectos, inversion ¥ administrativo). & & & &
Mo de: movirientos realizados al presupussts. 1 3 & 3 3 &
flcance de metas vs_ presupuesto ejercido. 5 [ 1 6 [ 1] 1 &
Balance (activos y pasivos), Dinero fresco vs . actvos, Parimonio, et 3 & &
Costos de calidad
[ Gostos: de prewencitn de emoes
| Gustos de coreceiin ferrores en la operacian) 2] 6 6 6| 6 [12
Costos de administacion
[Goste de operasién adminitrative 6] 3 EERE
[% Persanal docerte y no docerte del el 2 6 |12 12
Mo de proyectos adicionales redlizados vs . presupuestado y comprometido 3 &
Costus de operacion educativa
Costo e operacidn de coberbira, proyecios e inversion. & 12 & 12 12 &
% Persohal dé base comisiotado. 12 12 12 3
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Cosio unitario ponderado por alumno per nivel. 3] e 26| 6
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Equidad ¢ indicadores ¢statales
Gfencion a la demanda en educacion preescolar. ‘ 12 12 12
Poblacin de 6 3 14 afios que asisie a la escuela ‘ 12 12 12
| Cobertura de a educacion bisica primanial® de localidades con servicio de educacion basica completa). 12 12 12
Cobettara de |3 educacion secundatia (% de localidades con servicio de educaciin bisica completa). 12
% Arafabetismo. [ 1] .
% At 3 a cermans 3 [a poblacien de 16 16 3fios 1z Flrst level
% AN 3 13 detriana @ la poblacitn de 19 - 23 afios. 12
Aprovechiariemts. d 3
% de acieros en los examenes de aprovechamient [Sistema Nacional). 3 user needs
Resuttados del Sistema Estatal de Eualuacin del Aprovechamiento Escolar (Sistema Estatal). &
Educacion Inicial % Localidartes atendiMas con orientaciin educativa a padres de familia. & £ £
Eficiencia pre escolat 6
Mo de maestos. 12 &
Mo de escuelss. 12
% Escuelas unidocentes. &
Mo e ghipos 12
% de grupos con atencion de Educacion Fisica. 3
urnos al inicio del ciclo escolar. 12
lurmnos e § afios en preescolar. 12
Eficightia Pritnatia 6
Mo de maestos. 12
Mo de escuelss. 12
% Escuelas unidocentes. &
Mo e ghipos 12
% de grupos con atencion de Educacion Fisica. 3
Murnos al inicio del ciclo escolar. Primaria general 12
Alurmnos al inicio del ciclo escolar. Primaria COMAFE 12
Aluraios eh priksto de primatia que cursaton al Fshos Wk grado de presscolar &
Indice de reprobacion 3
indice de repeficion
Indice e desercidn 6 |1z | &
Eficiercia tamial
Eficiencia Secundaia . . . 3
T Ve o o o s Financial & Education
Mo Estuglas.
Mo Grupos (] .
S o s T R system indicators
Alurmnos 3l inicio del ciclo escolar.
Itufice de reprobiacion
Indice de repeficion 3 &
Indice de desercion & 12 [
Eficiencia terminal. & &
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Fig. 5 Correlation between Financial and education system indicators vs. User needs (level 1).



First level user needs, represent indicators that represent customer needs, such as effective class
time, full coverage of education levels and equipped facilities, existence of facilities in all
municipalities, etc.

With this matrix we found main user needs and their impact in finances and education indexes.

2) Second, we deployed first level user needs indicators into
second level user needs indicators. (see Fig. 6.)
For example the relation between: 2 g
e Effective class time vs. teacher’s absenteeism. : § .
e Basic education coverage vs. No. of satellite signal
correctly functioning.
e Municipalities with higher education facilities vs.
Textbooks on time. .
e Accreditation ratio vs. equipment maintenance. 4
Il : g |z
< B S Rk 2 5ls
8| Tlg g%z IlElE
Second level user needs are those related to equipment Szl lels|E|sz 1 5|
(chairs, desks, boards, labs., registration and certification AR R AR g5
. . . ils H :lz|®
coverage, textbooks for students on time, Satellite operations | | ? |z : H
during class time, etc. '
GENERACION DE BIENESTAR
Asistencia de maestros
2::1:::;:3?;:;:;:7; :vaza::aﬂa‘:ig:asmncia en horas 12 FirSt leVel i
Tiarpa que farda en cubritse una wacart de docents fierts a grupo duraritz el cicla essolar 12
Operacion Red EDUSAT user needs
Mimero de escuslas telesecundanias con equipo gus reciken sefial, entre el nimera de escuelas telesecundarias 6
Mo canales rocibidos en ol esiada 5
Hobiliario
Mo. de grupos de nueva creacién con mobiliario. | 1
Centros de tabajo con mobiliatio necesatio (suficients).
Himers de alumnos erire nimero de mesabancos en buen estada 1
Milrero de mesahancos en buen estado entre of tolel de mesabancos.
Himers de aulss erive nimero de pizarmones en buen estada segin orerios
imers de pizarrunes en huen estado enire el ofal de pigamones.
Optitnizacibn de mabiliatio
G.T. con muiliaro ‘chatans”
Pulas suficientes
Total de auias erire ttal de grupos (demanda real) 3
Mo de aulas gue requiersh
Existencia de sspacios inadestiados
Uso de capacidad instalasia
Registro y Gertificacion
Tiempo que farda en entregarse cerbficados, constancias ¥ copias certficadas | 1z
Materiales didicticos
Mimero de alumnos con el paguete completn de liros de fexda | al principio ¥ a la mitad de ciclo enire el tofal de alumnos Second leVel user
Nimero otal de docertes con paguete corpleto de libros de apoyo Teqiin el nivel, grado o asignatira, Ertre nimero de docentes fre)
Mo_de escuelas bensficiadas_con material did3cico vs. o loal (3 0 largo de un rango de fiempo] needs
ion docente ¥ desarrollo profesional
Mo de dosartes en carmera ragisterial por nivel vs. ofal de docentes
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Mo, docertes aprobados G A [
% de docentes capacitados 12 3
Directivos % de directivos capacitados

Fig. 6 Correlation between User needs (level 1) and User needs (level 2) indicators.



With this matrix, we understood which user needs (level 2) should be attended as a priority
because of its relation with first level user needs.

3) Third we correlated all financial and education system indicators, as well as second level user
needs vs. internal processes. (see Fig. 7.)

With this matrix we checked the
impact of current processes with
impact indicators.

We understood and detected f i g i N
critical processes to be improved 3
and its relation with impact )
indicators.

At this point, no responsibles were
defined because main objective
was to determine the actions to be
taken in a process focused way
(non functional way where
departments are first determined
and then the tasks are defined).

oueaous 3p g

S p—
P —

Internal
T £ processes

[Bsisenciade docerte vs.tempo eectvo de lses. 6 6 66 B Tl
[Costo extmado e represeta fa rpurhaliad ¢ nasitnci en orss

3 6 e g B

B

No- e cods rchios e ol s T

o i 7 i

[Opimizacin de b
[G.T_con mobiar chatas”

ot de

e Financial,
e : education system
indicators

Directvos

. : Second level user
needs indicators

TTTTTTT

No- e prograras con o SEG v, To de prorarmes 1 3 | T

Fig. 7 Correlation between internal processes and impact indicators.
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4) Fourth, we correlated all processes vs. current programs and strategic projects (such as the
“Normalidad Minima” program) to check if all critical processes were in an improvement
process. We found that many of the improvement initiatives were correctly addressed and
managing critical processes but that several other processes (found to be critical) were not in the
list have “needed to improve” and were not tightly controlled (see Fig. 8.)

This gave some guidelines to
determine the creation of new
strategic projects and/or programs
in a cross functional way (the last
matrixes were the cross functional
management matrixes to determine 5|
the  participation ~ of  the Pl |
stakeholders).

e
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It is important to mention that in the i

institutional current programs list, )
the negociations committees with
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I
I\
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current programs

isica 1 B uzacion iz iz 1z 2 56 3
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i
e Ao

e
e E—
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= Minima project ENENEN I E
S e T

Fig. 8 Correlation between internal processes and current programs and projects.
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5) Finally, we created cross
functional matrixes to determine the
responsibles of monitoring,
controlling and/or improving each
indicator.

Basically, responsibles for impact
indicators (financial, education and
second level user needs),
confirmation  of the  current
responsibles of running programs
and critical projects and definition of
responsibles of critical internal
processes (see Fig. 9.)

Internal
processes

RESPONSIBLES

Financial
indicators

Education
system
imdicators

#E o

A7
<F

Second level
user needs

Institutional
current
programs

Normalidad
Minima
project

RESPONSIBLES

Fig. 9 Cross functional matrixes for internal processes and for impact indicators.
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As a resume, we show the next figure 10, where all deployments (correlations) are shown, as
well as the definition of responsibilities in monitoring whole indicators (this step is not yes
finished).

L 1997
spaau Jas
s3ssa%0.1d
leusaju]
ainjonns
a|qisuodsay

This indicators to be monitored by

Wealth generation —p Top Management

This indicators to be monitores by

User needs level 2 — Regional offices

Programs controlled and monitored by

Institutional programs
—>» Planning office

and minimun standards
program projects

Monitored by Central office
—» and Regional offices

§ 18 1 1
HiH e Hi e
§ 14 1 1
HiHem o

Responsible structure

< Hm b

e

Monitored by Monitored by Central office
Central committee and regional offices

Fig. 10 General design for SEG indicators.

4.- Phase 3: Definition of main processes.

Once all matrixes were done, the results supported the relations diagram (based on mapping
with Balanced Scored Card, in fig. 2, 3 & 4), and helped to determine critical processes.

Not all processes can be simultaneously improved, mainly because of time and budget, but the
strategy is improving day by day.

SEG decided to support current key projects and also create more. Most of these projects look
out for the improvement and standardization of critical processes (fig. 12).

The following relations diagram shows how the number of internal processes has simplified
because now the name of the projects that manage them appear. Through this methodology we
found that a group of processes was not being improved nor controlled, and defined a strategy to

initiate a new project. (fig. 11)
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Process 1.1
Project 1

Normalidad Minima ‘ Process 1.2
Process 1.3
Process 2.1

PROJECT 2
INTEGRACION ED. Process 2.2
Process 2.3
Process 3.1

PROJECT N
Xwz ‘ Process 3.2
Process 3.3

Fig. 12 Definition of special projects that manage and improve critical processes.

5.- Next step.

Many adjustments are being made to the original model and even is its applications has already
started, many activities have been delayed.

1) The completition and validation of all the indicators of the mega matrix is still in
process.

2) Validation of the correlations in the field and in the process improvements is still in
practice, and many changes are expected.

3) The relations diagram (Balanced Scored Card) is also to be validated.

Next steps are also defined:
1) Final definition of critical indicators to be monitored by all levels of authority in the
SEG.

2) Creation of a “War Room” for the Education Minister, and the development of an
intelligent tool for managing information and indicators.
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Conclusion.

The matrixes correlate indicators vs. indicators in a target means focus, and helps us determine
the main processes of the Ministry and its educational system that impact in Educational Indexes
(system indicators, process indicators and minimun basic indicators programs). Also defines the
responsibles of managing each one of the processes in a cross functional matrix (identifying all
areas that must be interacting in each process) and in consequence the responsible of the process
indicators administration.

This indicators analysis is been used to define which processes must be improved, which
stakeholders must interact, how to allocate budget to strategic processes and projects and also to
introduce modern project management techniques to all main projects and initiatives of the
Education Ministry.

This indicators system formally started its application In August with the new school cycle
2002-2003, but many adjustments are being done. The definition of more precise indicators for
processes is still working (process mapping and indicators definition).

This model is being copied by other State Ministries in Guanajuato and we hope all offices can
deploye their indicators in a similar way.

The use of comprehensive QFD model was very useful to deploy a large list of education
indicators that are usually organized by type, but not in a cause effect focus that benefits both
the society and the financial status of the institution.
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Links:

1)

2)

3)

4)

El Premio Nacional de Calidad, México, http://www.economia-
premios.gob.mx/calidad/intranet.asp

Ministry of Education of the State of Guanajuato:
http://www.guanajuato.gob.mx/seg/contenido seg.htm

State Government of Guanajuato: www.guanajuato.gob.mx

Winners of El Premio Nacional de Calidad, México: http://www.economia-

premios.gob.mx/calidad/ganadores.asp?lenguaje=0
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