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Abstract

Total Productive Maintenance (TPM), one of many [Hwebwn continuous improvement
programs, has been implemented worldwide as ancgubr for operational excellence, especially
in manufacturing. Being a comprehensive methodoldly unique concepts and frameworks,
TPM suggests, prepares, and sometimes directs higplogees think and behave in a certain way.
Consequently, staff development is one of the imgsirtant parts of TPM and it is embedded in
almost every activity or implementation step. Havewesides some explicit suggestions and
methods for employee development, most of hows siedf developed to work in TPM way is
implicitly ingrained into implementation practice$hus, this usually leaves an organization to
figure-out by itself how to best develop its empésyto have desired competency and behaviors.

A company studied in this paper has been implemgnfiPM as a platform for operational
excellence for more than ten years. Along thesesydésahas tried many approaches for employee
development, mainly based on suggestions by canssiifrom the Japan Institute of Plant
Maintenance (JIPM). All the development effortseveonsidered to be neither truly effective nor
totally ineffective. Recently, borrowing ideas frdevelopment approach utilized in a typical Six
Sigma program, this company developed a comprefedsivelopment program for enhancing its
engineers’ TPM knowledge, skills, and desired bihaycalled ‘TPM Green-belt.’

This paper expects to propose a new approach fopl@mes’ development for TPM

implementation as an example for other manufactudrganizations, fulfilling the gap that many

TPM consultants or training organizations have motused, so far. We outline how this TPM
belts program is developed, starting from gettinfpimation about the desired knowledge, skills,
and behaviors that the targeted engineers shouks@ss. Then learning solutions, both technical
and mindset aspects, which are readily availablggfnentarily across the organization, are
studied and matched with the learning needs. Lashlg program is designed with blended
learning approach, including classroom training, nkshop and learning-kits, and on-the-job-

coaching. To conclude, results of the first-batdAMTI Green-belt training are presented, to
demonstrate how competency (i.e. knowledge ands)skihd behaviors of the participating

engineer have improved to support the implememntaifor PM.

Keywordstotal productive maintenance, human resource dpwatnt, training and development, competency,
continuous improvement



1. Introduction

Continuous Improvement (Cl), as pioneered by Fr&iloreth and later elaborated further by
management gurus such as Edward W. Deming and esgpamactitioners such as Masaaki Imai,
emphasizes the need to continuously improve presees products, using fact-based, long-term,
process-oriented and employee-involvement techsidsee e.g. Ahire, Golhar, and Waller, 1996;
Flynn, Schroeder, and Sakakibara, 1994). CI has bee of the main focuses of both academic
researchers and business practitioners for moreftnty years (Boer, Berger, Chapman, and Gertsen,
2000). Even though it originated in America, Cl vaeseloped, enhanced, and used very effectively
and efficiently by the Japanese (Boer et al., 2B0ihinson and Stern, 1997). Then it came back to
the West as one of the most successful exportecdgeament techniques (Schroeder and Robinson,
1991).

There exist many practices in order to promotelifaie, or even carry-on continuous improvement
initiatives, and total productive maintenance (TPBlone of major initiatives (see e.g. Anderson,
Rungtusanatham, and Schroeder, 1994; Douglas aige Ju, 2001; Flynn et al., 1994; Lillrank et al.,

2001; Rungtusanatham, Forza, Filippini, and Anderd®98.) A company studied in this study has
been implementing TPM as a platform for operati@alellence for more than ten years. Along these
years, it has tried many approaches for employeelodement, mainly based on suggestions by
consultants from the Japan Institute of Plant Maiahce (JIPM). All the development efforts were
considered to be neither truly effective nor tgtailheffective, especially the development for

engineering level employees. Recently, borrowingagl from development approach utilized in a
typical Six Sigma program, this company developedomprehensive development program for
enhancing its engineers’ TPM knowledge, skills, dadired behaviors, calleiPM Green-belt.

As a result, this article aims to propose a newregugh for employees’ development for TPM

implementation as an example for other manufaggudarganizations, fulfilling the gap that many

TPM consultants or training organizations have footised, so far. We outline how this TPM belts
program is developed, starting from getting infotiora about the desired knowledge, skills, and
behaviors that the targeted engineers should ps3éen learning solutions, both technical and
mindset aspects, which are readily available fragardy across the organization, are studied and
matched with the learning needs. Lastly, the pmogis designed with blended learning approach,
including classroom training, workshop and learrkitg, and on-the-job-coaching.

2. People Development, Education, and Training — &uggested in TPM Program

Table 1 Abilities Most Needed in Operators and N&xiance Staffs, as Recommended by TPM Approach ¢(BP2007)

Ability Most Needed in Operators Ability Most Needal in Maintenance Staff

Detecting problems Instructing operators in daily maintenance knowedg
& skills

Understanding the structures and functions of thé&etecting problems, and identifying real root-caake
machines the problems
Understanding the relationship between machir Increasing the reliability of machines and compdsen
and quality
Carrying out repair (at the root-causes) Increasimgpment maintainability
Doing improvements on topics that affect bottoneli Acquiring and applying advanced diagnostic
of the organization techniques

Total Productive Maintenance (TPM), as definedHsy dapan Institute of Plant Maintenance (JIPM)
(Shirose, 1996), is a comprehensive approach tidreases four items: (1) goal of maximization of
production efficiency (i.e. overall efficiency imguement); (2) focus on prevention rather than
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correction, to realizing three zeroes (i.e. acdsledefects and failures); (3) total participatmiall
functions and personal levels; and (4) achievernérdero losses through overlapping small-group
activities. Basically, TPM aims to transform plant(company’s) environment (i.e. machines,
equipment and work places) by firstly transformiplgnt’s (company’s) workers (Shirose, 1996).
Thus developing people is one of the most impomapects of TPM program.

Most of the suggestions and prescription of peajdegelopment in a TPM package focuses on
development of frontline staffs from production andintenance functions; see Table 1. Moreover,
focuses of these people development program are arotechnical skills and abilities (e.g. machines
maintenance and production processes.) The develtpia overseen and promoted by a cross
functional team (i.e. callegillar’ ) for Training and Educationwhich can be led by a manager from
a core production department or a human resoureelamnent department. Some consultants
suggest a three-step approach as shown in Figure 1.

¢ Design training

. e [dentify who is to be
cirriculum that matches

trainined & what skill

e Review & apply exiting
training programs

company's goals they require ¢ Develop training
. MaI.(e HRD part of « Develop competency materials
business strategy model

o e Carry-out trainings
* Develop training ¢ Prioritize skills

roadmap e Evaluate individual skills

e Determine which skills
are lacking

J

Figure 1 The 3-Step Approach for Ability Developrhas Suggested by a TPM Consultant (JIPM-S, 2007)

As a result, a typical TPM approach lacks complessrin people development in two issues. First, in
terms of content, it does not clearly recommendchmpose a framework to develop employees’
knowledge and abilities for managing people, anadset for improvement (i.e. non-technical
abilities.) Second it does not provide a solid fesrark to develop other groups of employees, rather
than only front-line employees.

In the past, to fulfill this gap, we have askedalagse experts and consultants to provide this dind
training for our employees, especially the ones war®responsible for promoting and driving TPM
program in their functional areas (i.e. so call@®M Promoter) For example a comprehensive
program was organized twice in the past five yedrdortunately this development program was a
10-consecutive-day, all-lecture, no-follow-up typgays we could not evaluate and track how effective
this training is. Also it is doubtful that this way training is effective, as some researchers asigg
the shortcoming of development program that depemdis on a classroom training approach (See,
e.g. Lombardo & Eichinger, 1996; Rabin, 2014).

Consequently, we propose an overall framework afpfee development for TPM promoters and
drivers to remove these limitations. To explairs thhamework in context, let's first examines how we
organize people to support TPM implementation amen approach for operational excellence and CI
in our organization.



3. Management of TPM at the Studied Company

In our company, all employees must support andgiaate in works related to TPM’s goals (i.e.
improvement of overall plant effectiveness, losduion, accidents reduction and prevention, etc.)
We also have a dedicated group of staff who overdegelopment, implementation and monitoring
of continuous improvement program, called Qualitaridgement Department. This department is
under the division of organizational developmerd @& mission is as show in Figure 2:

MISSION: Provide professional, effective, and efficient consultation (i.e. including people development,
advising, and coaching) for establishment (and integration), improvement and sustainability of the
management system, aligning with business directions, and facilitate execution process to achieve business
performance excellence and employee satisfaction.

Figure 2 Mission of the Quality Management (QM) Bement

This group of QM staff plays an important role imivthg, supporting, and promoting TPM
implementation in the organization. Accordingly, wtrt creating development program for this
group of staffs first, and this program will be al&td in this article. (For other group of employee
we will not cover their trainings in this articlsince it is s till an on-going plan in our compaas/
well.)

Based on the department’s responsibilities (i.bsjor tasks), we divide QM staffs into two sub-
departments (See Figure 3) according to taskshheg to perform. The first sub-department, called
QM Routine and Operationss mainly responsible for routine operations andintenance and
continuous improvement of the current quality mamagnt initiatives (i.e. ISO 9000 series
management system, TQM and TPM). The other subrtiepat, calledQM Strategic and Center of
Expertise acts as a center of specialists within the compan the area of quality management
system and tools and techniques for quality impnomet. In other word, this is where a pool of
qguality management subject-mattered experts (SMitsgtes. Moreover, this sub-department also
looks for the future — searching for an updategrapriated quality management approached for the
company.

QM Routine
and Operations

QM Strategic
and Center of
Expertise

Targeted Participants for
Development Program in

i Engineers
This Study

Officers

Figure 3 Staff Level at the QM Department

From Figure 2 and 3, we later identified that idearto fulfill the mission, junior QM engineersyfo
example, have to be able to do all the responsdsilaccording to P-D-C-A cycle (Tague, 2004), in
terms of TPM-related tasks. As examples, respditgbifor “Do” phase are:



(1) Identify and explain the process and content of T&Wsultation for pillar's management
(e.g. pillars' main concepts, and specific apprea@nd mechanisms.)

(2) Provide consultation for improvement cases (i.eCoup/ individual suggestion level) to
achieve desirable result.

(3) Assist and support in trainings and workshops fopbe development (for both functional
and QM) to learn about training process and homtorder to ensure smoothness (in other
words: to avoid problems, such as problems durirggkshop/ discussion sessions) in
training process.

(4) Arrange TPM and bottom-up activities (including teys for 5S, QCC Kaizen, and
individual suggestions) promotional activities irder to boost-up employee's participations
and morale (i.e. through rewards and recognitions.)

4. Development of TPM-Belts Program and théTPM Green Belt’

As stated earlier, our goal is to develop a pedplelopment program to serve staff that is not much
covered by a typical TPM people development apgro@bese groups of staff are people who are not
directly involve in manufacturing shop-floor or nmiee maintenance activities, and especially the
ones who are at engineering (i.e. supervisory)llew&igher. Due to our organizational governance,
we chose to focus first on the group of people vgh@sponsible for promoting and helping in TPM
implementation, see Figure 3. Later on, we plaaxmand this development for all in our company.

From the responsibilities (i.e. required tasks arpected behaviors) that we designed for all of our
QM staff, we have the complete framework for depelent program for all staff, as shown in Figure
4. The framework comprises 4 development programiow/white belt, green belt, black belt, and
master black belt. These four programs were dedigmenatch with responsibilities of QM staffs at
all levels. However, for the first step, we focusedthe ‘Green Belt level, and it will be shown in
detailed in this article later. The main tasks dfl Qtaff at Green Belt level are to be able to (1)
counsel section managers and/or supervisors tcem®it TPM as a tool to increase efficiency of
machine and reduce maintenance cost; (2) suppadkBelt QMs (junior QM managers and senior
QM engineers) to implement TPM in section level) &lucate TPM tools and techniques for
operators and/or frontline staff to enhance capglaf people to take care machines; and (4) premot
TPM culture in their organization. In the next steépese tasks were used for designing contents anc
learning approached for this TPM Green Belt program

Development Program Desired Abilities and Behaviors

@l
- C Itation ll-group impr projects

i Green Belt Assist in Black Belt in impl ting TPM at sectional level
Engineer - Junior engineer - Assist in Black Belt in implementing at sectional leve
- Provide training and development to functional staffs

/ new QM engineer
- Senior QM officer (basic tools/ techniques)

- Promote TPM Culture in the organization
/ Officer \ @

Figure 4 Complete Set of Development ProgramsNtariagement of TPM"




5. Detail of ‘TPM Green Belt’ Development Program

Table 2 Main Components of the TPM Green Belt Development Program

Program Components How They Help Satisfying Objective and Desired Outcomes
1. Blended Learning Approach (70:20:10) Effective way of learning and knowledge and skill development
2. Program Contents Cover both technical (i.e. hard-side) and management (i.e. soft-side,

change management and people management)

3. Individual Consulting Project Assignments | Real project practices and exercises for trial of the lesson learnt in class
(i.e. hands-on experiences)

4. Coaching Approach Enhance learning experience by closely following-up, monitoring, and
reflection by SME as coach

5.0ther Development Instruments

I. Consultation Manual and Checklist A handy tool for learners, ready for use on-site - a reminder of minimum
requirement to be a good internal consultant.
1. Learner’s Passport and Dialogue A tool for reflection and dialogue between coach and learners
6. Evaluation and Certification Conditions Ensuring achievement of knowledge level and certification conditions

To ensure effective learning approach and satmsfiacoutcomes (i.e. ability to be an internal

consultant for TPM implementation and a continuouprovement coach), we design TPM Green
Belt development program not solely based on abassrlectures (i.e. as what we had two times
before from our external consultant company) bs &llowing a real Cl case project as a venue for
practices. There are six components that we desigre this development program to guarantee
effective and satisfactory results; the six comptai@re show briefly in Table 2. The detail of each
item will be described in detail later in this Sent

5.1 Blended Learning Approach

Development approach for a learning and developmegram in our company follows“8lended
Learning, 70:20:10” approach (See, e.g. Lombardo & Eichinger, 199&iRa2014), as show in
Figure 5. As such, learning approaches utilizethexTPM Green Belt program comprise classroom
lectures, case studies and workshops, site-visif;studies, experiences sharing and meeting the
SME, and also project assignments. Moreover, ddaning enhancement activities are available as
well, such as a Community of Practice (CoP) for TPfctitioners is arranged regularly throughout
the program, or a forum for experience sharing fbmthn internal and external specialists is orgahize
at least two times per year. Examples of how wdiegphe learning approaches to each learning
topics are shown in Table 3, und&.2 Program Contents

Development Approach — Blended Learning

Classroom Lecture  CoP

Workshop, Case Meeting SME
Study & Role-play Experience Sharing
Self-study Site-visit
Assignments Project Coaching
Etc. Etc

Figure 5 Blended Learning Approach as Used in thdi&td Company
5.2 Program Contents

Since the aim of this TPM Green Belt program igrtainly equipment junior QM engineers with
knowledge and skills about TPM to be able to beoadginternal consultant, the contents of the
program consist two major groups of knowledge diltss
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(1) Technical knowledge and skills for TPM implemerdatiand promotion and continuous
improvement projects;

(2) Consultation and people management techniques kifld ®r being effective internal
consultant.

For the technical side, we further categorizedtid iTPM-related topics and QC story-related topics.
Table 3 shows the TPM-related topics, durationla$s and learning approaches. As shown in the
table, most of the learning approaches are classtectures by our internal experts in TPM, because
a TPM topic by nature is not a technical (or phgBicskill-based topic (except Autonomous
Maintenance). However, we tried to enhance thalegrexperience by integrating group discussions,
case studies or workshops, and some experiencinghfaom practitioners into the classes. In
addition, homework assignments and self-study #@rer@pproaches that we utilized in order to make
sure that the learners cover all the details, ¢lkengh we have not much time in classes or face-to-
face meetings.

Table 3 TPM-related Topics in TPM Green Belt Program

Learning Approaches
w
e c
S 1 E| 2] w
. . 2l |2 c|&|<
TPM-related Topics Duration | 3|6 |5 2Ie|S
8 @ = a|lcl|lec|w
P = ] < ol nv|3
El2|5|% %‘ a3 ﬁ >
sle|z|»|2|S|8|£|5|3
Clald|lela|C|c|®|2| 2
2| 3|e|Ele|lela|w|T| 2
©l ol 2lB|ls(Sg|l2|2%
C|O|o|F|ZT|a|d|Z2|G|wn
History & Introduction to TPM implementation of 8 pillars 2 hrs | © ©
TPM Part |, 11, Ill 1 hrs | ©| © ©
Ideas for chronic losses & ideas for zero B.A.D. 1 hrs | © © ©
TPM policy setting and deployment 1 hrs | © © © ©| © ©
Planning for TPM activities & promotions 1 hrs | © © © ©| © ©
EBITDA tree and company performance visual board 2 hrs | ©| ©
TPM activity report and presentation (for TPM Award assessment) 2 hrs | © ©
(Au.tc?nomous Maintenance) Tags, Meeting, One-Point-Lesson, and 3 hrs | © el ® ® ®
Activity board
(Focused Improvement) Loss concepts & structures 3 hrs | ©| © ©
(Focused Improvement) ldeas to improve efficiency 3 hrs | © © ©
(Quality Maintenance) Infinite loop approach 3 hrs | © © ©
(Planned Maintenance) Maintenance techniques and strategies 3 hrs | © © ©
Other Pillars Mechanisms (Initial Phase Management, Supply Chain
Management/ Administrative and Support Departments, Education 6 hrs | © ©
and Training, Safety, Health, and Environment )
TOTAL 31 hrs

As for the QC story for continuous improvement pobjtopics, we aim to equip the learners with
required knowledge and skills about tools and teples for problem solving or running an
improvement project. Table 4 shows topics of Taotsl Techniques for QC Story and Continuous
Improvement Project. It is obvious that even thotlgé entire topic is introduced by classroom
approach, they all are further enhanced by workslwpexperience-training by using training kits as
well. Moreover, tools and techniques that learnealasses or practiced in workshops would be
forced to use in later stage of this developmengm@m when the learners practice their consulting
skills with the real project improvement casesg(thiill be explained further ir85.3 Individual
Projects and Assignmenjis



Table 4 Topics related to Tools and Technique€GrStory and Continuous Improvement Projects

Learning Approaches
wv
2 c
Sl 1 E| 2] w
. . . gl |2 c|1&|<
Improvement Tools and Techniques Topics Duration 2|o|o 2le|S
Ol|lnl =2 |l cl|lec|w
315 v | <|wlwvlS
-3 SeE|lx|a|lol|&
Elo|D| ¥ ’5 3 o o >
9|o| 2| »w| = S|<|%|5
Clald|le|T|C|c|®E|2| 2
2| sleo|Elelela|w|T| 2
s|lclalE|ls|g|gle|d|3
C|lo|o|lF|T|a|ld|Z2|a|wn
7 QC Tools, Data Collection and Basic Minitab™ 1 Day | © © ©
QC Story Approach (Problem Solving and Task Achieving) 2 Days | © © ©
Introduction to Statistics for Engineers 3 Days | © © ©
P-M Analysis 1 Day | © ©
Autonomation and Karakuri Kaizen 2 Days | © ©| © ©
Special topic: Industrial Engineering/ LEAN Techniques 1 Day © © ©
Special topic: Roll-paper Analysis (Makigami) 1 Day | © © ©
Special topic: Material-Flow Cost Analysis 2 Days | © © ©
TOTAL | 13 Days

For people management and consultation techniqueslalls, we tried to construct a curriculum that
includes soft-skills for working with people, saathout learners can practice and later use for thei
project consultation. The soft/ people managemidtis snclude following:

* People behavior style (DISC)

» Change management process

* Coaching your clients

* How to deal with difficult situations

* Holistic thinking (Dot-to-Dot Literacy) and crititahinking; Data collection €.g. in-depth
interview, facilitating skill) and data analysis

¢ Building rapport and relationships

¢ Questioning and active listening skills; Effecte@mmunication

* Time management

All of the soft-skill topics above will be trainddtally in five days (i.e. three times — 1, 2, ghdays
each.) Most of the learning approaches, again,namly based on classroom lectures; however
workshops and group discussions are also the comepl&ary approaches, as to make sure that the
learners have some sense of how they work inifeaituations.

5.3 Individual Consulting Projects and Assignments

To simulate the real working situation - enhancif@ part of the blended learning approach, we ask
the learners to be consultants for improvementscésa were going on in their organization. Two
goals are involved here. First, and most importéng project assignment, at that time, will be a
venue, with real problem, real situation and resdpde, etc., for the learners to work on, and jract
what they have learnt in classes. Second, if sscdéss project assignment will be one of the
evidence of our learners’ capability as an integmadsultant, creating credibility and clout of segss

for them.

This CI project would be implemented parallel te thaining classes. The learners have to apply what
they gain in classes and workshops to help thairgpé.e. internal customers) to solve their peers’
real problems or improve conditions, following ca@nsultation step (explained further in detail in



85.5-1l. Consultation Manual and CheckljsAs such, we tried to help the learners selesesdhat
have high possibility for success, thus satisfytinig development program’s objectives, utilizing th
following criteria shown in Table 5. Additionallye also asked the learners to prepare more than on
practice projects, in order to minimize the riskfaflure (i.e. by introducing a spare project) and
ensure that they have projects to practices fayaadbultation steps.

Table 5 Project Selection Criteria for LearnerscEeca Projects

Criteria Objectives
Difficulty Level e |t has to be a small group/ operator level. To ensure that level of technical difficulty is riob high.
e Have a certain complexityy, so man e To ensure that the learners have opportunitiesytag many
opportunities to apply tools and techniques. tools and techniques.
e Projects can be done within 6-8 months. To ensure that level of technical difficulty is riob high.
To ensure that the learners can finish all the weitkin the
development time-frame.
Progress e As of the beginning of the developmel e To provide a venue and practice opportunities b$talges in
program, progress of the project should not problem solving QC story.
later than observation stage.
Readiness e Have clear team member - roles e To minimize possible ‘soft’ issues (i.e. peopldidiflties)
responsibilities, and readiness to work on
project (i.e. attitude towards work improveme
and experience with Cl projects.)
e Projects are approved by both Line Mgr. ai e To minimize possible ‘soft’ issues (i.e. peopléfidiilties)
QM Magr.
Impact e Have major impact (i.e. savings, wor e To deliver real improvement to the organization gsme
environment improvement, etc.) as ¢ time asitis a practice job.
improvement project. To be a good success case in learners’ portfolio

5.4 Coaching Approach

To enhance learning experience, we assign our SldllEe coaches for all the learners. This is a
closely following-up, monitoring, and reflectionqmesses by coaches that help the learners totreflec
on what they have practiced on-site and in thel fiEbr this TPM Green Belt program we classify
coaching into four levels, as shown in Table 6pbel

Table 6 Coaching Approach Utilized in TPM Green Bathigram

Coaching Approach Coach’s Responsibility Learner’s Responsibility
0%
1 0,
Shadowing 100% (only observe to reflect)
Co-consultation 50% 50%
Learner-Lead 20% 80%
Coach Follow-up 5% 95%

First, ‘'shadowing, the role for the learner is to observe and nottbat her/his coach doing during
the consultation session. This technique is utlizethe beginning of the consultation practice. (in
the beginning of the program) or when consultaiiorolves advanced topics that are new to the
learners. Its aim is to provide an example to #wrlers to reflect on — fulfilling the objective of
‘learning from others’. After that, for the topitisat a learner is already familiar with at somesakt
or after some times after learner gains more cenfidnd would like to try to practice what he/she
got from classes and workshops, the coaching appreauld turn to aco-consulting practice. For
this approach, we would like to provide more oppwity for learners to practice, but under close
supervision. Also, for some contents or skills tthet learner still lacks, the coach would step-ng a
assume the responsibility temporarily. This coagh@tpproach will continue until the learner is
confident about his/her abilities to take on magponsibility.

Third approach islearner-lead’ consulting. At this stage, the learner should leand therefore
master almost all of the required knowledge antisskir solving a problem or doing ClI, thus be able
to act on his/her-own, with minimum supervision.eféfore most of the consulting activity at this
stage is handed back to the learner. A coach isthewone who observes, most of the time, to reflect
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on how the learner performs. However, in some g8doa (e.g. when technical content turns deeper or
harder or some difficult situations with managirepple) the coach will get involved as extra hands
to help alleviate the situation. Lastly, when tearher is ready to solely stand on his/her own, laljs
the consultation are done by the learner, even di@ng with difficulties and unexpected events the
learner have to solve it themselves. The coach ohberves how learners perform the tasks and
reflects on it. This last phase of practices wilhance the learners to use all their potential in
situational management, their knowledge and sidised from the program, and how to adapt to the
real world circumstances.

By all these approaches of coaching, transfermsgaonsibility little-by-little from coaches to |emrs

as the progress of practiced projects go on, weiggastep-by-step, systematic real-life settingtfar
learners to practice on. In addition, we saw thatlearners were getting better along the way their
projects progress, by the time project finished,|darners also gained all the required knowledge a
skills, and already practiced on them and sawehalt of their efforts.

5.5 Other Instruments

To provide support for learning process, and laterking process after graduation, we prepare two
instruments for learners and coaches to utilizelésnving:

I. Learner’s Passport and Dialogue
Learner's passport is an individual personal recoich learner’'s learning process. It

records detail of how a learner performs, learnd, r@flects in each development session.
During a practice (i.e. project consultation) sessithe coach will record what he/she
observes into the learner's passport in terms tf bechnical and soft skills. Moreover,
the learners will record his/her reflections on wha/she observes when his/her coach
advises and lesson-learnt and reflections wherhégidsrforms the practice tasks. These
records will be used for a one-on-one (i.e. betwamach and learner) reflective dialogue
after the session ends, and later a group dialdgee meeting of CoP.) A visual
explanation of the process using this passpotidsva in Figure 6.

Figure 6 Learner's Passport and Reflective Dialdtyoeess

These dialogues, as suggested by Isaccs (1999);careversations with a center, not
sides,” a way of taking energy of our differenced #aking it toward something that has
never been created before... The intention of diadguo reach new understanding and,
in doing so, to form a totally new basis from whiohthink and act.”As a result we see
that these dialogues can help not only all thenkar but also the coaches themselves to
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get better on working together in terms of bothhtecal advancement and people
management skills improvement.

II. Consultation Manual and Checklist
We developed an internal consultation manual fongusvithin our organization. This
manual is developed based on our internal congidtpractices and experiences. And we
standardized it to be a guideline for future cotasub to use, with objectives to provide
basis of items that a good consultant has to pss&&smplementary with the manual,
there are also checklists for each consultatiopsst€hese will be a good reminder and
tools for our future consultant to have in handsgympting them to cover all of the
important (i.e. minimum, must-have, or ‘at leasssues when performing consultant
tasks. An excerpt from the consultant manual iswshio Figure 7, below

STEP | C Itation Process Checklists

(1) Introduce your stength

(2) Introduce your experience

(3) Ask what is team's objectives

(4) Ask what is team's expectations (e.g. resource aspects)
(5) Explain your objectives

wuzin), 85vanunla wasiihwinasudu
1 (Introduction of the consultant, getting rapport, clear
understanding, align goals and objectives)

5 <3791 ~TVRTTR —
Emﬂuwﬂiu‘muaﬁmu VIV 4 (3) Participate in data collection (if possible)
uﬂiwngumuvlmmmaﬂ

. R . (4) Go & See (Genba)
E!mf'al dlatakanlilysw, bloﬂ_] t‘echnlcal and soft - change met. (5) Study relevant theory/ principles available elsewhere (e.g. Google, or textbook)
s analysi N

— ialt, iact

- TR TIoT TR T —ererP AT TTOTT —
(Summarize and conclude, record lesson learnt) (3) Identify future opportunities
(4) Record best practices and lesson-learnt

Figure 7 Internal Consultation Process Manual ®ilyuired Checklists
5.6 Evaluation and Certification Conditions

To ensure quality of staff that passes this devatyg program, we establish criteria for graduation
and certifications. Each graduation elements asggded to assure quality of passing learners.,First
class attendance and participation evaluates aafekearning, i.e. how a learner pay attention to
attend classes and when he/she is in a class hfskehshow eagerness to learn and share. This
element accounts for 20 percent toward the totalescSecond element is homework assignments. For
some classes or lectures, instructors will prepasiggnments for learners to work on during the time
they are away from a classroom (i.e. as known confynim formal education context asudent’s
homework) For example, in a TPM policy generation and dgpmient class, the instructor ask
learners to go back, study their company’s curféhil policies and how they were deployed down to
pillars’ levels, and finally, compare to the bussesituations at the time of policy creation, araly
and propose improvements to other learners and She&ERext time the class meet. This element is
20% of the total graduation score.

Third, a paper test was utilized in order to tesdbwledge of some topics. We use a paper test for
topics that traditionally can be tested by thisetyfor example, statistics, and some other prigsipl
and steps in Autonomous Maintenance implementafidre paper test accounts for other 10%
towards the total graduation score. Finally, thggbst chunk of graduation score, 50%, is alloctded
the consultation projects. This will be evaluatgdtiie coach of each learner, by observation of the
coach, together with the learners’ passport an@nif, consultation records in the passport. This
evaluation aims to assess a learner’s both in tefrpsocesses and results, meaning that both how a
learner performs during consultation practices dimdl results (i.e. tangible effects) of the
improvement.
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For certification, a learner has to get at leastt3 the total evaluation score. In addition, facle
sub-element of evaluation, he/she has to get at &#®6. The elements and its passing sub-score are
summarized and shown in the Table 7.

Table 7 Elements and Criteria for TPM Green Belt @Geatiion

Graduation Elements Sub Score Passing Score
Class Attendance & Participation 20 10
Homework Assignments 20 10
Paper Test (for some topics) 10 5
Consultation Project 50 25
Total 100 75

6. Conclusion and Recommendations

In this article we show a development program fokiabwledge and ability for quality management
engineer in a company in Thailand. As our compaaynn€l| program based on TPM approach, we
looked first at what are readily available as sstigas from the TPM consultants we have been
working with. Unfortunately, framework and suggest from TPM consultants, concerning people
development, focus mainly on production operatord @aintenance staffs. Moreover, they outline
education and training approach in detail onlyffontline level staffs. This lefts us on our owa, t
find, by trial-and-error, the way to improve othemployees (i.e. in other job functions, or
hierarchical level) to support our ClI initiativespecially the TPM. From more than 30 years of
experience working with external consultants tolamgent continuous improvement initiatives, from
ISO, TQM, till TPM, we have learnt and tried to #yesize our own way of people development. And
it finally came out to be tested as a pilot progfamengineers (who are responsible for promoting/
driving TPM program) — what we cdllTPM Green Belt” for QM engineers.

Therefore, we have outlined all the elements & ginogram in order to show the readers how it helps
shaping our engineers to be able to work with Qivkledge and abilities (i.e. mindsets and skillss) A
of the time we finalized this paper, the developmamgram was still on-progress, i.e. half way
through the scheduled time-frame. Even though wghtmot be able to conclude that all the learners
(this first batch has eight learners in total) hawaproved their knowledge and skills and behava in
new way that we planned for them, we could, in sa@xient, say that they have improved in the
correct direction with a promising results that aimed for. Thus we would like to share our process,
design and preliminary result of this developmemmigpam with the readers of this article to provide
ideas to create their own program like ours.

To recap, this TPM Green Belt program aims to dgvelnternal consultants for TPM
implementation, as it is the main responsibility ffM engineers in the studied company. The
program has six main components that work togetbeordingly. First, the program followslénded
learning approach— 70:20:10." This design aspect ensures that ¢hening approach, delivering
knowledge, skills, and experiences gained in thagmam, is highly effective. Second, the conteffits o
this program contain not only technical knowledgd &kills (i.e. TPM knowledge and principles, ClI
approaches — problem solving and task achievingoagpes, and ClI tools and techniques) but also
soft skills (i.e. change management and people gameant knowledge and skills.) These two groups
of knowledge are a complete set of knowledge arits gskat, from experience of our SMEs, are
needed for effective consultation for CI.

Third component is the individual consulting prajassignment. We asked the learners to prepare &
real Cl case as a practice consultation case ®ptiogram (more than one, if possible.) Throughout
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the learning program, parallel with classroom amtkahop trainings, we used this real Cl case as a
platform for learning-by-doing on the real life wsition — problems, people issues, and unforeseer
changes and turbulences. This enhances our ledgméesable to practice th20' and‘70’ parts in

the blended learning design. Moreover, the sucoktss Cl case will be accumulated into the work
portfolio of the learners, thus building credit awdf-confident of the learners as well. Fourth,also
assign individual coach (i.e. one-on-one) to eaelirier. The coach acts as a personal tutor, agvisor
mentor, and evaluator (for graduation) for eachneg improving learning experience of the learner
in a much customized way.

Fifth, we also design two instruments to suppothbearning experiences as well as future works of
our learners. First instrument is a learner's padsior reflective dialogue. This booklet is used t
record learning and reflections of both a learrmed his/her coach. It is also used as a material for
pivoting point in individual reflective dialoguegi every time after a practice consulting sessioi)
group reflective dialogues (i.e. organized regylamuch like a CoP, or SMEs experience sharing
session.) The second instrument is the consultatimmual, with checklists of minimum requirement.
The learners use this manual and checklists agdalme when they practice their consultation. More
importantly, this manual will later become handy foe learners once they graduate to be internal
consultants for their organization. Finally, thetl@omponent is the evaluation and conditions for
certification as aTPM Green Belt'engineer. This last component is designed sowbkatan ensure
the quality of our learners when they pass and tetaall the classes, assignments and practices.

Some learning points and precautions have beemdet@long the way, and we would like to share
with readers some of the most valuable for uspbawing:

(1) Contribution from all stakeholders, for our caseluding the learners’ managers, the
practiced groups that do CI (i.e. customers), QMESMi.e. as coaches), is very important
since the development process involves using alifealvork as practice platform and it is
quite demanding. Thus the consensus and clearstaddimg of objectives, expectations, and
resources demanded of all people involved are t@yise success and practicality of this new
way of development.

(2) How to deliver training and development accordingthe 70:20:10 approach is key to
maximize learning experiences of learners. Traol#ly training and development courses
are heavily based on classroom approach (i.e!1ihg) Designing a proper and effective
learning approach, especially integration of 70a8fproaches, one has to carefully craft
learning instruments, activities, and methodolagigsis is quite difficult and time (and
resources) consuming, much more than the tradltienture-type class. So be prepared!

(3) Soft-side (i.e. mind-set and behaviors) issues ase important for both process (i.e.
developing this TPM Green Belt development programg sell it to all stakeholders
involved) and result (i.e. TPM Green Belt engine@th required knowledge and skills, who
is going to work in the real company setting aftertified) of this development program.

a. First, to sell this new certification program tatleers’ managers is somewhat a hard
job because this new way requires the learnersdacdte their time and resources
working with coaches and instructors throughout pnegram. Moreover, to gain
support and welcoming arms from the QCC improventeams the learners are
going practice consultation with is also very intpot, since they are the one who
work on the CI case and the one who are going t@ loeucial part of learners’
practicing experience.

b. Second, to be a good SME or specialist that peddasks that help other to change
(i.,e. change for better or improvement), one netdgossess, at least, change
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management and consultation skills. Thus inputsnfioft-side experts are truly
appreciated to guarantee both successful procasda®sults.

(4) Most of the time, many organizations do not oftEmtdrom scratch, they usually have some
development program available in their organizatmmeven those that are available publicly
by external institutions (i.e. a famousuild-borrow-buy’ strategy). As a result when we
compiled the learning and development solutiongjai$ very useful to look at those readily
available and pick-up some to use. So we do nat teee-invent the wheel.

(5) It is important to think in terms of what we warnb-be’ not what we are currently at.
Therefore we design our future and how we prepareapabilities and competencies for the
upcoming tasks. Sometime we found that we eadippetl into discuss very much on how
we do things now differently from each other, notwtwe want to do things differently (i.e.
better) in the future.

(6) Lastly, as many persons in our working team voitleglr concerns, this capabilities and
competencies development project will go completehasted if there is no other
complementary elements developed together to stupgexh other. These elements or
systems might be, for example, employee’s caretdr qnad career development, and linkages
to company direction in medium-to-long term spahede will together enhance learning
motivation of the learners as they can see thairéuclearer.

Though our approach has not yet been tested, asamed earlier, our initial reflections and
evaluations ensure that it should somehow deliaéisfactory outcomes. Especially since this area
(i.e. specifically to QM and ClI people developmesm®) hardly find somewhere else both in academic
and practitioners’ publications, we hope that tniicle will, at least, shed some light into how we
could develop and enhance capabilities and compietef employees who work in the areas of
quality management and continuous improvement.
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