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II. PURPOSE OF THE LEARNING UNIT

The purpose of the learning unit is to provide the required quality related knowledge for the optimization of production or services
processes within organizations, applying tools and methodologies for continuous improvement.

In the "Continuous Improvement Topics" learning unit, the student acquires the theoretical and practical knowledge of Lean
Manufacturing and Six Sigma philosophies, to reduce and/or eliminate waste; improving manufacturing or services processes flow,
thus complementing the student's training on world-class improvement philosophies.

The Learning Unit is mandatory, belongs to the area of quality and is part of the disciplinary stage of the Educational Program of
Industrial Engineer, corresponds to an integrating subject. For the Electronics Engineer program, it is taught in the disciplinary stage
with an optional character. In the Chemical Engineer program, it is taught in the terminal stage as an elective.

[ll. LEARNING UNIT COMPETENCE

Analyze productive or service systems, through the implementation of Lean Manufacturing and Six Sigma methodologies, in order to
increase productivity in the manufacturing process or industrial services, with critical thinking and responsibility.

IV. PERFORMANCE EVIDENCE

Final project of continuous improvement methodologies application in a local company, that includes:
*Takt time diagnostics of the manufacturing process.

*Rating of the manufacturing process.

*Company's SIPOC diagram.

Workshop and laboratory portfolio, that includes:
* Mental and conceptual map

* Takt time diagnostic

* Workshop exercises




V. DEVELOPMENT BY UNITS

Content:

Lean Manufacturing tools.

Six Sigma introduction.
Stages of a Six Sigma project.
Six Sigma strategies.

ok

Lean Manufacturing philosophy.




VI. WORKSHOP STRUCTURE

ﬁﬁfnsg%? Competence Description Support material I;-:Steh
UNIT |
Distinguishes general aspects of Lean | In a team effort, students create a | Bibliographic references
Manufacturing philosophy, by means | mental map that shows the | Internet or other bibliographic
1 of its basic components, to promote | difference between mass | sources. 2 hours
understanding of later topics, with | manufacturing and lean | Computer
creativity. manufacturing.
Differentiate push-and-pull systems, | Develop a conceptual map on the || Bibliographic references
through the study of basic concepts, | differences between push and pull | Internet or other bibliographic
2 to substantiate the operation of a lean || systems. sources. 2 hours
manufacturing system, analytically Computer
and with creativity.
Distinguishes Just-in-time production | In a team effort, the just-in-time | Class debate.
3 goal's, to facilitate concept learning, | goal's are analyze in a class 2 hours
with creativity and proactive attitude. discussion.
UNIT II
Identify tools used in Lean | Lean Manufacturing tools are | Free internet references,
Manufacturing, through the | distributed  between  student | Computer,
knowledge socialization, for his | teams, each team will do a power | Projector.
4 assertive  selection in  solving | point presentation where they'll 10 hours
problems, with an analytical and | show examples and/videos of the
creative attitude. tool's applications in a company
setting.
Prepare Value Flow maps, through | Using Flow of Value maps, with | Class dinamic
Lean Manufacturing guidelines, to | Lean Manufacturing guidelines
identify opportunities of  flow || students identify opportunities for
5 . . : 3 hours
improvements and obtain a | flow improvements
improvement plan, systematically and
with creativity.
UNIT 1l
6 Explains background and | In teams, the students will | Bibliographic references 3 hours

characteristics of Six Sigma, by

discuss, and solve the questions

Internet or other bibliographic




means of a questionnaire, to propose
an improvement strategy, with an a
analytical attitude.

provided by the teacher and
available in the bibliography.

sources.
Questionnaire
Computer

UNIT IV

Describe a Six Sigma project stages,
through its methodology, to solve
study cases, with attitude of
collaboration and commitment

In teams, the students will
discuss, and solve the questions
and exercises provided by the
teacher and available in the
bibliography.

Bibliographic references

Questionnaire and study cases.

Computer

4 hours

UNIT V

Distinguish variations and alternative
fields of application of Six Sigma
methodology and the slim process,
through the analysis of the theory, to
solve exercises in class, with
responsibility and analytical attitude.

In teams, the students will
discuss, and solve the questions
and exercises provided by the
teacher and available in the
bibliography.

Bibliographic references

Questionnaire and study cases.

Computer

6 hours




VI.

LABORATORY WORK STRUCTURE

Session
number

Competence

Description

Support material

Time
length

UNIT |

Identify waste in manufacturing
processes or services, through the
use of lean manufacturing
guidelines, to designate areas of
improvements, with entrepreneurial
and analytical attitude.

In teams, in an assigned company,
students indentify what wastes
exist, list them, describe them, and
propose how can they be reduced
or eliminated, and make a
diagnosis that includes positive
observations and describe the
opportunities that the company
has.

Computer
Study cases

3 hours

Analyze the takta time, through the
diagnosis of a study case of a
company, to identify strengths,
weaknesses, opportunities  and
threats to  the productivity,
analytically and with a an attitude of
commitment.

As a team, analyze a study case to
make a diagnosis of the takt time
that includes positive observations
and describe the opportunities of
the company to increase its
productivity.

Computer
Study cases

3 hours

UNIT II

Identify the level at which each of
the lean manufacturing principles
are used in a company by means of
an assessment, to generate data
that allows analysis each of its
areas, analytically and  with
responsibility.

As a team, elaborate a quick
assessment that includes positive
observations and describe the
opportunities of the company.

Computer
Study cases

6 hours

Analyze study cases of companies
that could benefit of apply lean
manufacturing, through the
evaluation of their value chain, to
build proposals for improvement,
with an analytical, critical and
responsible attitude

In teams the students will discuss,
solve, elaborate and present the
two cases of companies.

Computer
Projector.

6 hours




Analyze the process and
environment of the company,
through the identification  of
suppliers, inputs, the process itself,

As a team they should prepare a
SIPOC diagram for the process of
preparing a good coffee

Computer

5 its outputs and users, for the 4 hours
application of a SIPOC diagram,
with  attitude of analysis and
responsibility.
Argue the importance of applying | In teams, the students will discuss, | Bibliographic references
the analysis of the mode-and-effect | and solve the questions and | Questionnaire and study cases.
of failure of a process, by analysis | exercises provided by the teacher | Computer
of industrial process or service, to | and available in the bibliography

6 ) ) i ! 4 hours
identify, characterize and assign a
priority to the potential failures of a
process, with critical thinking and
responsibility.

UNIT IV

Identify the important elements of a || In teams, the students will discuss, || Bibliographic references
six sigma project, through the || and solve the questions and | Questionnaire and study cases.
knowledge of each stage, to | exercises provided by the teacher | Computer

7 increase efficiency of a industrial | and available in the bibliography 6 hours

process, with
analytical attitude

responsible and




Vil. WORK METHODOLOGY

Syllabus: On first day of class, the teacher will describe the schoolwork requirements criteria, evaluation and expected quality, right
and obligations of students and teacher.

Teaching strategies (teacher)
The teacher functions as a facilitator and guide during the educational process.

Expository technique for the presentation of the theory; promotion of collaborative and individual work, application of diagnoses and
evaluations.

Learning strategies (students)

Individual and collaborative study in the formulation of research projects, diagnosis and improvement of manufacturing processes in a
company, case studies, practical exercises, and presentations.

VIIl. GRADE CRITERIA

Grade assignment will be a sustain activity during the course length, as follows:

Accreditation criteria:

- In order to have the right to ordinary and extraordinary exam, the student must comply with the percentages of attendance
established in the current School Statute.

- Scaled from 0 to 100, with a minimum approval of 60

Grade Assignment Criteria

FEXAM () e e ————————— 30%
- Team presentation y Technical REPOIt....... ..o 10%
- Performance evidence (Final ProjeCt)........coouuiiiiiiiiiiiieee e e s 30%
- Performance evidence (Workshop and laboratory portfolio )..........cccooeiiiiiiiiiin. 30%
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improvement series). EUA: CRC Press.

Brook Q. (2017). Lean Six Sigma and Minitab (5th edition): The
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Sigma. México: McGraw-Hill [clasica]

Harry, M. (2010). Practitioner’s guide for statistics and lean six
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Wiley’ Sons. [clasica]
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X. TEACHER PROFILE

The teacher should have a degree in Industrial Engineering, Mechanical Engineering, o similar, preferably with a five year
professional experience in an industry setting, or with a minimum of two years experience on implementation of Continuous
Improvement projects. He/She has to have qualities such as tolerance, empathy, and prudence; ability to manage students as well as
to establish favorable learning, communication and leadership environments, and be able to formulate teaching materials, manage
team work, and specialize software.






