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Abstract  

In this Master's Thesis is presented the combination of Lean and Six Sigma methodologies, 
functioning as a coherent whole, their tools and techniques and their principles. 
This integrated approach combines Lean especially suited for efficiency and productivity and 
Six Sigma which focuses on the effectiveness and competitiveness. 
Its joint action is studied in the context of an application to a company that provides services, 
in the tertiary sector, which is distinct from the sector where these methods had their origin, 
the secondary sector. 
Another adaptation factor results in the scale of the company in which this methodology will 
be applied. In doing so to a small business company there is an opportunity to look at the 
company as a whole, as a system and to be able to do a more structural intervention. 
The company in question is dedicated to provide training in foreign languages and develops 
its activity in classroom activities, e-learning and b-learning. 
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1. Introduction 

In a context of increasing competitiveness, 

which is noticeable in a wide range of areas of 

economic activity, and at various scales, 

companies feel the need to organize 

themselves internally in order to respond to 

various challenges. 

Rational and optimized use of resources that 

provide cost reduction, the design of work 

processes that improve the quality of products 

and services provided to meet customer needs 

are key factors that contribute to the 

sustainability of companies. 

Companies in the service sector have been 

successfully adopting methodologies that 

originated in the secondary sector. This is the 

case of Lean and Six-sigma methodologies 

which can be implemented in a combined 

manner resulting in its efficiency and 

effectiveness gains. 

At a global level, and also in our country, in the 

last decades, the services sector has gained a 

preponderance in terms of employment, and 

not only, in relation to the other sectors. 

On the other hand, although it has been in 

large corporations that these management 

methodologies were first tested and 

developed, their adoption by smaller 

companies has been progressive. 

The object of the practical study is an integral 

and holistic approach to a small company, 

whose main activity is language training (face-

to-face, blended-learning and e-learnig) in 

order to identify opportunities for improvement 

and implement concrete actions to improve the 

quality of services and cost reduction. 

2. Case study 

The object of this study is a small company 

whose main activity is training in foreign 

languages, being accredited by the Ministry of 
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Labor and Social Security through the seal of 

quality of the General Directorate of 

Employment and Labor Relations (DGERT). 

"Created in 1997, it has brought a new 

approach to language training, aimed at 

companies and their workers, with a 

diversified, quality and adaptable training offer 

to the specific needs of their clients." In Quality 

Manual for Formative Activity. 

Over the years, the company has developed its 

activity to achieve two strategic objectives: 

I. Establish true partner relationships with its 

clients, going beyond the traditional role of 

provider of language training services; 

Ii. Placing their vocation for training in foreign 

languages in the service of the personal and 

professional development of the participants in 

the training courses that the company carry 

out, so that in a context of globalization and 

multiculturality they can acquire / reinforce 

their professional qualification. 

The customer profile of the company's training 

courses are mainly commercial and 

professional managers with positions of 

leadership in organizations that face the 

internationalization of their activities or face 

their personal mobility if they are confronted 

with the need to learn a new language. 

This company carry offers:  

I. Face-to-face training; 

Ii.E-learning; 

Iii. B-learning. 

According to available reports, when asked to 

identify the preference factors for the company, 

its clients unanimously indicate the quality of 

the trainers first and secondly, the 

effectiveness of the responses. The third most 

important factor is DGERT certification. 

3. Literature review 

Lean thinking 

The Lean thinking is closely linked to the 

Toyota production system (TPS) and was in its 

genesis. Taiichi Ohno, Shingeo Shingo and Eiji 

Toyoda are known for being the main 

responsible for the development of this system 

between the decade of 40 and 70, XX. 

According to Summers (2011), the Lean 

philosophy adds a diverse set of tools, 

techniques, and practices, combining them to 

make up a system. 

According to Castro (2013), there are five 

principles that constitute the essence of the 

Lean, namely: 

• Value generated by a process; 

• Value chain regarding the route described by 

the product or service to be sold; 

• Flow or cadence of this product or service; 

• Orientation of the production system based 

on actual orders and 

• Pursuit of perfection, changing for the better 

(kaizen). 

Within the scope of the value generated by a 

process, one of the objectives is to identify, 

eliminate and, if it is not possible to eliminate, 

to reduce waste. Waste is the target of combat 

in a Lean organization and waste can be 

realized in several ways, here are some: 

•  Excess production; 

• Waiting time; 

• Transport; 

•  Movement; 

•  Excessive processing; 

•  Inventory; 

•  Creativity not used; 

•  Defects. 

In relation to the value chain of the service 

provided, it is important to analyze the process 

of providing the service with the objective of 

identifying activities where value is added as 

well as activities where value is not added, 

with a view to eliminating value (or reducing it) 

If it is not possible to eliminate them). 

The creation of a continuous flow in the 

production or the provision of a service 

facilitates its optimization, obtaining efficiency 

gains. 

The implementation of a production system 

oriented to the satisfaction of real orders aims 

to ensure the mobilization of the resources 

strictly necessary to the satisfaction of the 
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demand, eliminating or reducing some of the 

wastes, previously mentioned. 

As for the quest for perfection in a particular 

process, the Lean philosophy, integrating the 

previous principles, uses several tools: 

•  Design of the error-proof service (poka-

yoke); 

•  Visual management, involving several 

senses, contributing to increase the 

perception of reality and the ability to react 

to unforeseen events. The 5S + 1 

methodology is associated with visual 

management. This methodology is based 

on: 

•  Sort; 

•  Set in order; 

•  Shine; 

•  Standardize; 

•  Sustain; 

•  Safety. 

As stated by Scwab (2013), in the context of 

SMEs, the strategic decision to implement 

quality management systems has been taken 

by external imposition from clients or the area 

regulator. In the case under study, the 

company has a quality management system 

that was implemented by DGERT requirement. 

As for the volume of data needed to advance a 

Six Sigma project, Grima [et al.] (2014) states 

that in any and every case of applying Six 

Sigma the important thing is to obtain reliable 

data, without exaggeration, and with a 

balanced relationship between cost / effort 

versus the benefits of information. 

The same author indicates that if the cause of 

the problem is known, then it does not become 

necessary to perform so literally the theoretical 

procedure prescribed by the DMAIC 

methodology. In these situations, he adds, a 

simplified version of the DMAIC methodology 

can be implemented. 

In the case study in particular, in the case of a 

small company that uses statistics mostly for 

annual reports, it is important to set up a SPC 

in order to obtain more frequent, more closely 

monitored data using OCAP. 

Barton (2006), in an article on implementation 

of the Six Sigma methodology in an SME, 

mentions that SME leaders in general do not 

have the theoretical knowledge necessary to 

see the potential of statistical tools. The same 

author says that, in many cases, managers 

and their employees are frightened when 

simple references are made to the use of 

these same statistical tools. In these cases, 

the author proposes that alternative methods 

to the use of these tools be employed, namely, 

direct problem solving, benchmarking, 

continuous improvement, etc. 

Atkinson (2014) states that in using the DMAIC 

methodology all available tools should be 

employed, since images and graphics are 

often worth a thousand words.  

In a study on critical success factors for 

implementing the Lean philosophy in SMEs, 

Achanga (2006) points out that lack of funding 

and lack of leadership inhibit companies from 

taking initiatives that increase their 

competitiveness. 

4. Analysis of the process flow and 

activities 

In the following diagram, the circuit of the 

activities that compose the process of 

providing the training service is presented. 

This scheme was designed, in the context of 

this study, from direct observation of the 

accomplishment of the activities and was 

submitted to the validation by the company top 

management. 

The main objective was to formulate measures 

that meet the principles of the lean 

management philosophy that could be applied 

immediately. 

In this analysis the focus was operations 

management activities; we did not address 

activities in the field of marketing, negotiation 

and sales. 

Several activities were analyzed in detail, 

sometimes in a qualitative way, others in a 

quantitative way, depending on the activity 

itself and the available information or even the 

greater or less difficulty in obtaining 

information. 
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Image 1: Process flow

5. Improvement opportunities and 

actions implemented 

Implementation of an operations 

management central database 

Considering that there was no central 

database system to register the data of the 

trainees, the trainers and the training courses, 

a first step was taken in the creation of this 

management tool that covered this gap. 

These database is now shared by the various 

actors involved in the process.  

In this database, each record corresponds to 

the participation of a trainee in a course and 

has the following fields (grouped into sections): 

• Section 1 - scope: general control of 

operations 

• Section 2 - scope: general characterization of 

training 

• Section 3 - scope: Preparation (e-learning 

platform) 

• Section 4 - Scope: Preparation of training 

• Section 5 - Scope: Training 

• Section 6 - Scope: Completion of training 

Operations planning and control 

Once this database has records with the dates 

of each activity, it is now possible to implement 

a visual control of the general current state of 

operations, concerning about each trainee in 

the training. 

This database includes the following fields: 

• Next activity; 

• Date of the next activity; 

• Number of days to completion. 

These fields are automatically filled out and 

their content results from the content of the 

fields referring to the state of completion of the 

various activities that make up the training 

process. In other words, for each trainee, the 

next activity to be performed (that is, the 

activity with an earlier occurrence date and 

whose state is not "0: Done") is automatically 

searched for. Next, it searches for the date 

when this activity needs to be completed, and 

finally it calculates how many days are missing 

(counting from this date, whatever it is) by that 

date (all computations are automatic). 

The following image illustrates the application 

of the above, where one can see what is the 
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next activity for each trainee (from the point of 

view of the management of the training 

process), when it needs to be completed and 

how many days last until completion. 

 

 

Image 2: Visual management control

Peak job management and activity 

level balancing 

With the implementation of this functionality in 

this database, it is possible to plan the level of 

activity concerning the available resources and 

vice versa, that is, to plan the allocation of 

human resources according to the expected 

activity. 

Using this database (developed in the study) 

the planning of the work on a weekly basis can 

be easily implemented. 

What was done in the past due to reactions to 

last minute requests or alerts from the various 

players in the training process, can now be 

anticipated or done when necessary, without 

the risk of activities outside deadline. 

Determination of the evaluation 

profile of each trainer 

Another study that was carried out had the aim 

to identify the range of values, within the same 

scale (1 to 10) that each trainer used to grade 

their trainees. 

The results obtained from filled forms by the 

trainers are presented in the following graph:

 

 

Image 3: Grade range by trainers (trainer A, B, C and D; grades vary from 1 to 10)

Looking at this graph, we conclude that: 

•  Trainers A, B and C distribute their grades 
only by 4 possible values. Trainer D, 
presents a greater range of grades 

attributed to his/her trainees, distributing 
their grades by 8 values; 

•  Trainer A presents a strange evaluation 
profile, different from the other trainers: the 
relative frequency of the assigned grades 
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decreases as the assigned grades 
increases. It is an atypical distribution that 
gives rise to a qualitative and particular 
analysis. 

Training of trainers 

Training courses that use videoconferencing or 

e-learning platform require the training of the 

trainers in order to be familiar with the use of 

these technologies. 

In this study this trainer’s training was 

standardized and a syllabus was developed. 

Preparation of trainees to use new 

training modalities 

In the same way that the company develops 

web-hosting sessions with WebEx and the e-

learning platform for trainers, it also develops 

training sessions on these same themes for 

the new trainees. 

In this study this trainee’s training was 

standardized and a syllabus was developed. 

E-learning platform: how the 

trainers use it? 

In this study, it was analyzed how activities 

were requested to be done by the trainees and 

what results they get. 

The online activities of a course available in 

the e-learning platform are aggregated into the 

following groups of questions (types of 

activities): 

•  Questions of understanding the text; 
•  Text exercises; 
•  Consolidation exercises; 
•  Written productions. 

The activities available on a course page are 

the activities that exist from scratch on the 

course page. 

At the beginning of the training these activities 

are all hidden from the trainees, being seen 

only by the trainers. 

As the training progresses the trainers will 

make more activities visible, allowing the 

trainees to carry them out. Trainees can only 

carry out visible activities. 

Compulsory activities are activities marked as 

being mandatory for the trainees of the course. 

Optional activities are those that are not 

marked as mandatory. 

Conceptual model of time 

dedication 

In this study, considering the data analyzed, 

we designed the folowing model of dedicated 

time in platform activities: 

Dedicated time = 

Number of comprehension 

questions x Average resolution 

time of a comprehension question 

(9.12 min) x Average number of 

attempts to solve a 

comprehension question (1.41) 

+ 

Number of text exercises x 

Average resolution time of a text 

exercise (4.57 min) x Average 

number of attempts to solve a text 

exercise  (3.37) 

+ 

Number of consolidation 

exercises x Average resolution 

time for a consolidation exercise 

(4.23 min) x Average number of 

attempts to resolve a 

consolidation exercise (2.52) 

+ 

Number of written assignments x 

Average production time 

(estimated in 20 minutes) 

+ 

Number of work sessions 

(number of logins in the platform) 

x Average time to set up a work 

session (estimated in 3 minutes, 

is equivalent to the time spent in a 

session without being directly 

applied in the resolution of 

activities) 

 

This model verifies, accurately, the total and 

partial values extracted from the platform. 

Thus, it is possible to observe how time is 
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used by the trainees. With this information, the 

design of new courses can be based on other, 

more precise, assumptions, than the current 

ones. 

Reduction of the time of execution 

of activities – bulk processing 

Analyzing some activities in detail, it was 

observed that the execution of some of them 

could simultaneously handle (in bulk) a 

significant set of operations related to a set 

(batch) of trainees. 

Bulk processing proved to be particularly 

effective in creating user accounts on the e-

learning platform as well as enrolling in 

courses on the platform. In addition to reducing 

the amount of time devoted to these activities, 

another important gain is the reduction of the 

probability of error, since by performing a bulk 

processing there are other verification 

mechanisms that the one-to-one operation 

does not allow. 

Mail merge 

The maintenance of the database created in 

the context of this study, containing information 

on all the courses in progress, including the e-

mail addresses of all trainees and clients, 

enables the use of mail merge. 

The duration of some activities of the training 

process, if one can use mail merge, can be 

decreased. 

7. Six Sigma 

In order to start an approach to Six Sigma 

methodology, to reduce defective occurrences 

of the training service, Sigma level was 

calculate and its value is 3,33 for the global 

training service. The global service, as a global 

process, is a sum of several subprocesses, so 

for them it was also calculated the Sigma level 

and the following values where obtained: 

• Organization and management of the 
course: 3,19 

• Overall satisfaction vs expectation: 3,15 

• Group relationship: 3,68 

• Trainers’ performance: 3,93 

• E-learning platform: 3,02 

Regarding to these results, the subprocess 
that need more attention in order to perform 
better is concerning with the e-learning 
platform.  
The trainers’s performance has the higher 
Sigma level and that confirms the effort that 
the Management puts in recruitment. 

8. Conclusions 

The present study was a starting point for a 

systematic, holistic and integral approach to 

the optimization of the operations of a small 

professional training company that provides 

language training courses, face-to-face, e-

learning and b-learning. 

 

The immersive and on-site study developed so 

far within the company's activities allowed to 

understand its organic functioning, the 

methodologies implemented and the most 

important stakeholders and the resources 

available. 

From the knowledge of this reality we tried to 

identify the bibliography most appropriate to 

the case study that allowed, on one hand, 

acquire the general theoretical knowledge of 

the implementation of the Lean Six Sigma 

methodology and on the other to understand to 

what extent the prescribed methodology could 

be appropriate to reality of the company in 

respect of the fact that it is a company that 

provides services and also because it is a 

small company. 

In fact, this company operating in an organic 

way had gaps in management tools without 

which it is more difficult to introduce a certain 

rationality in management. Given this, in the 

context of the lean philosophy, and the use of 

generic tools of quality management, some 

studies were developed and some measures 

were implemented whenever opportunities for 

improvement were identified. 

The process design identifying all the relevant 

activities, creating a database with information 

on all the trainees and projects in progress, 

reducing the time of several activities, the 

adoption of faster procedures to replace longer 

and more error-prone procedures, the 

conceptualization of a time dedication model in 

the e-learning platform, are examples of 

concrete measures implemented in the context 
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of this study. 

The company management showed always 

good reception to the improvement suggested. 
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