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Preface

The positions referred to in this report and the model of the proposed study are solely the responsibility of the members
of the CAMEPP, and do not necessarily reflect the official opinion of the Instituto Superior Técnico (IST), and that of
their bodies. The document is the sole and exclusive property of STI's, and is intended for internal use only and may not

be distributed or reproduced for external disclosure in any manner without the express written permission of the Tech.
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Thanks

The purpose of this report is the result not only of the collection of information, and reflecton on, and discussion of the
internal and CAMEPP, but it is also a fruitful interaction with various members of the community, the Coach and several
players exter- on. We would Ilike to say thank you to all those who have contributed with their suggestions and comments,
which were made rich by her, the work of the CAMEPP. In the

first place, we would like to highlight the role of the presidents of the bodies, in the context of Teachers Arlindo de Oliveira
(Board of Management), Luis Oliveira e Silva (the Council for Scientific and Raquel Aires-Barros (teaching staff),

incentives for the continued comments assertive and constructive criticism during the month in  which it has been

developed in the work of the commission. We are also grateful to Professor Paul Martinez, the chairman of the Board of
the School of the CONTEXT for the discussion of the critique, which he did in the work of the committee, and Professor
Luis Caldas de Oliveira, vice-chair of the STI for entrepreneurship and business, for their assistance in the construction of
the perspective of the business and the employees. Consultation with key

stakeholders outside of the Coach, was also instrumental to the framing of this work, and to refine the proposal of a new
model of education, and pedagogical practices of a Tech. We are grateful to the following personalities for their availability,
in the wus, and discuss a proposal for a new education model for the STI: Professor Albert Smith (Chairman of the Board
of Directors (bod) of the A3ES), Eng. st Jean Carlos Silva (Member of the Executive of the board of A 3ES), Professor
Antonio  Feij6  (the Vice-chancellor of the University of Lisbon, portugal), Eng.-th, Carlos Mineiro Aires (President

of the association of Engineers), Eng. Carlos Leon (Vice-President of the association of Engineers), Professor Eduardo

Marcal Grilo (a Member of the Board of Trustees of the A 3ES), Professor Eduardo Pereira, Vice-Chancellor of the

University of Lisbon, portugal), Prof. Miguel Tamen, Director of the Faculty of arts of the University of Lisbon ( faculty host)
in the Course of General Studies and Professor Manuel Heitor (ministry of Science and Higher Education). Consultation

with key stakeholders and internal - which included a course coordinators, officers and alumni - has made it possible to
gather opinions and information are particularly important for the diagnosis of the education of a Coach, and for the

analysis of the measures to be implemented in a new model of education, and pedagogical practices. We are grateful to
all of them, the availability and donations. The content

of the first half and the pre-work of the CAMEPP was presented and discussed at many meetings with various agencies,
departments, and groups of teachers in the School. Thank you to all of the responsiveness and availability of in order

to collaborate in the process of self-reflection. The reviews and comments collected during the course of these meetings

have been an important part of the scope of this report.

Many of the statistics in the report have been provided to us by the Study, Planning , and Quality assurance

(AEPQ), and the center for Statistics and Foresight (NEP) of the instituto superior técnico. In this respect, we thank in
particular Dr st Martha Long, the Dr st Elizabeth Barr, and Mr. st Martha's Grace. The CAMEPP would like to

thank the Councils of Science and technology of STIS because they have started a process in participation and

consultation with  stakeholders internal and external to the School, as well as in the member state concerned and the

parties to the Coach that actively and constructively participated in the consultation process. This active participation  will

not only contribute to a reflection on the School, the current model of education, as it has led to improvements in the

model Técnico2 1 2 2, and in this report.
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of Reference
the CAMEPP a result of the terms of reference as approved
governing bodies, in the context briefly defined in the following matters:
How to match the current one for the Technician to prepare the graduates to anticipate, identify, intervene
to respond to the future challenges of the society as a whole?
As | reflect on the teaching and the importance of developing the critical thinking, innovative thinking, and the creator
science? What is the model of the formation of the Technical both from the point of view of education core,
both from the point of view that the answer to this vision, and the challenges of the twenty-first century?
How to improve the teaching and learning Coach, and how to adapt them to the context of the twenty-first century?
How should it be implemented, the recommendations of this committee?
text of the terms of reference are available on the Appendix A section of this report.

in,

of

oy



Committee on Review of Education, and Pedagogical Practices of the IS - CAMEPP @ TEEH“:H LEBUA

Contents

The Commission's Analysis of a Model of Teaching and Pedagogical Practices of the

IST . I ] (1 = Lo PRSPPI ii
AGradECIMENTOS. ... ..ueiiiieii ittt e e et e e e st e e e s e e e e e i -
Terms  Of  REfErENCE ..o e iv
ADDIEVIATIONS e a e X
EXECULIVE  SUMMANY oottt e e e e e s kbbbt e e e e s e e e e e e e annaees Xii,
Part 1 INTrOQUCHION et e e e e 1
Chapter 1. Context and OBbJECHVES i a e 1
1.1, In the context 0Of the EUIOPEAN ..o
1 1.2, In the context Of NACIONAL ... e 2
1.3 . The strategic position 0f the IST ... 3 1.4. The
objectives 0f the CAMEPP oot e e e e 4  Chapter
2. The methods and procedures are adopted for the.....ccooii e 5
Part Il. the rationale for the Change.......cciiiiii s 9
3. Challenges and trends in the education of engineering, science and technology ..... 9

3.1. Challenges of education in the twenty-first century

.................................................................................... 9 3.2, Training for the nNEW 0NeS ..
3.3. The major challenges in the design of the Century. XXl ..o 12 3.4, A
background in engineering, according to the guidelines and standards of the 13
Chapter 4. The analysis of the teaching at the university for the reference..........ccoiiiiiiiiinn.. 15
Section 4. 1. Selection of the most leading UNIVEISIIES  ...ccocoiiiiiiiiiiiii e
15 4.2 . The identification of best practices in education from the wuniversity of the reference...........cc...c.n.
16 5. An analysis of the educational and TechniCal —........cccoiiiiiiii e 2 2
5.1. An analysis of the courses and indicators on education
........................................................................ 2 2 5.1.1. An analysis of the COUrSeS:........ccoccmiiiiiiiniiiiinnnns
5.1.2 ., |Indicators 0of @AUCALION  ...eoiiiiiiii e 30
ADANAONEA  ESCOIAN.....eeiiiiieii ettt 30
Effectiveness  Of  traiNiNg ..o 3 3
academiC  AaChIEVEMENT ...ttt
Performance-in- 1 INO  CICIO......coiiiiii e 35
the Performance in the 2 .No cycle
.................................................................................................... 3 6 DISSEraCa0.......cceiiiiiiiiiiiiiie )
5.2. The interviews with the engineers, and students alumni Coach...........ccocoooiiiiiiinnnnnn. 39
A summary of the interview with the SIUdENtS........cccoiiii e 39
the Summary of an interview with the alumni .. 40
the Summary of an interview with the engiNEers.......cccciiiiiiii e 4 1 5.3. A
critical analysis of a model of teaching and pedagogical practice as well as the Technical 2 0 1 8 ...
The culture Of the COACN e 4 3
the Structures of the curriculum and the 1€arniNg........ccoooiiiiiiiiii e 4 3
Organization for a semester of learning, and the management of Stress......cccoiiiiiiiiiiiiiiiiinnn, 4
Training IS NOT @  ONE oo the Structure
of the classroom, and instructional practice ..............
the Evaluation of the alunos........cccooiiiiiiiiiiiiiiiiiienns




Committee on Review of Education, and Pedagogical Practices of the IS - CAMEPP @ TEEH“:H LEBUA

Part Ill. a New model of teaching and teaching practices: a Technical 2 1 2 2 ... 50

6. Overview of the new model of education, and pedagogical practices of a Tech ... 50
L R =0 1= PP 50
6 . 2. GUIAEIINES oo 50 6 .3 . Construction
......................................................................................................................... 5 2 section 6.4. The structure of it
curriculum, organization, and PhilOSOPNY........cceeiiiiiiiiiii 5 3 6.5 in. Regarding
the development  Of 55 6.6. The human
and material resources, and the management of the faculty,. ... 57
6.7 . The PropoSed MEASUIES  ..cccccuiiiiiiiiiiie ittt ettt e et ettt e e st e e st e e e nbr e e e sareeeeen 5 8
6 .8 . Strategy IMPIEMENTACAD.........cciiiiieiiii i 6 2

The management of the

(1010 e F=T g o= F TP PP PP PPPPPPPPPPPPPRIN 6 2 preparatory Actions ...

general activities of the frame .. 6 6

MONITONING et e e e e e e 6 9

7 . Final  thoUGhS e 7 1

F Y o] 1= oo [ G VTP PPPPPI 7 4

The terms of Reference of the CAMEPP s 7 4

APPENAIX B et 75

Approach  And  MethodOlOgY  ....ooooiiiiiie e 75

B1. A model of the development Of 75

B2. A survey of the goals and areas of operation ... 7 7 B3. Contrib

for the purposes of the education of a CoaCh ..o 8 0

Y o] 0= 0T [ G TSP 8 1

The adaptation of the recommendations to Bologna by Coach ..o 8 1
C 1. The Bologna Process o0on the COaCh.......ccoiiiiiiiii e 8 1
A model for the formation Of MIXEA........coooiiiiiiiiii 8 1
The Major fields 0Of ENQGINEEIING  .oooiiiiiiiiiiii e 8 2 The
learning is student-centered ... 8 5 (C2. An analysis of the
implementation and impact of the recommendations of the Bologna on the Coach.............. 8 6

The structure of the model to the

Er@INING. .o 8 6 the structure of The training in the broad Area:
The learning is student-centered ... 8 7

QUALILY  @SSUFANCE .oiiiiiiiie ittt 9 1 Conclusion
........................................................................................................................... 9 1  Appendix
PSSR 9 2

Explanation of the proposed new model ... 9 2

The structure of the Curriculum, Organization, and Philosophy (ECOF) ..o
Pedagogical PractiCesS  (PP)) oo 11 2

Resources, and the Management of the School ATTACK) i
ADPENAIX B e e 13 3

The qguidelines for the establishment of a general education course 1.No cycle in the Sciences and




Committee on Review of Education, and Pedagogical Practices of the IS - CAMEPP @ TEEH“:H LEBUA

List of Figures

(Figure 1). The evolution of the group, the age of the young (0-1 4 years) living in the Uk The projections for
the 2 0 8 0s refer to the scenarios below, (B), and high (for The). e

4 shown in Figure 2. The process adopted for the development of a new model of teaching and practical

INSTFUCHIONAl  COACK. ittt 5 shown
in Figure 3. The four pillars of education report UNESCO. ..o 9 shown in Figure
4. CREDITS for the CU-based course (L), and MN) in the year 2 0 1 7/2 0 1 8 ..iiriiieiiiieiieaneeeneeeenns 25

(Figure 5). The indicators of the generation of the G-1 1, after a six-year course, LB+MB, and E) for a class note
Lo LA (1= T =Y o 1Y ST PUPPRPPP 31

Figure 6. The percentage of drop-outs, for a vyear of study in 2 0 1 5/1 6, relatve to the total number

[ S o o] o 2o 1V | £ PO PUPOPPPRPUPRRN 3 3

Figure 7. The evolution of the number of students enrolled in the 1.Th time, and you graduate from

2 013/2014 +to 2 T e R PRSP PPPPPRTP 3 4 (Figure

8 ). Effectiveness of training |IST: the percentage of the number of students relative to the number of students

enrolled in the 1.8t tme since 2 0 1 3/1 4 t0 2 0 1 7/ 1 8. e, 3 4 Figure 9. The distributi
of final scores from the 1.No cycle for the generation of the G-1 1 and obtaned by 2 0 1 7 ... 3 6
Figure 1 0. Scatter plots of the pair (a note to the entry, the final grade). To the leftt 1.No loop.

Right:  the  UGC-CDI ettt h ettt et et e ae e nbeenbe et e nreans 3 6

1 1. The distribution of the final grade for 2 people.No cycle for the generaton of the G-1 1 and obtained by 2
.................... 3 7 Figure 1 2. Distribution of the notes of the essay, between 2 0 1 1/1 2 and 2 0 1 7. ...
3 9 (Figure 1 3). Key ideas wunderlying the model is the Technical 2 1 2 2, built on the basis of a model

of the teaching force in the Technical 2 0 1 8. 5 2

Figure 1 4. The structure of the curricuum and taught courses in 1.Article 2 .No cycle is a result of the measures
proposed in the case of (i) the Structure of the curriculum, organization, and philosophy of the new model. .............

5 5 Figure 1 5. The timing of the implementation of a new model of education, and pedagogical practices of the

B = 1o 01 oo PSP O PR PR PR 6 6

(Figure 1 6). The areas of operation in the model of education up to the age of the goals of teaching and
learning is the product of the network, the media-for). ... 7 8

Figure 1 7. The organisation of higher education in the Technical effect of the adoption of the Process in

science in 2 0 0 6. A degree in nuclear pre-Design in existence at the time the Coach had adopted

the model of the integrated master's degree. ........... 8 1

1 8. Testimonial from a student of a Technical, 2 0 1 8.




@ TECNICO LISBOA

Committee on Review of Education, and Pedagogical Practices of the IS CAMEPP
List of Tables
Table 1. Key stakeholders interviewed in the course of the development of the new MEPP's
Coach............ 7 (Table 2). The major challenges for the twenty-first century, in which, the engineer plays a I
the National Academy Of ENGINEEIING)......ciiiiiiiiiiiiiii et 12
Table 3. Leading universities reviewed by the CAMEPP........ccooiiiiiiiiiiiiiceen 1 5 Table

4. The key features and aspects that are relevant to the teaching of the UR -, 16
5. The courses in the Technical and @nalYZed.........cooooiiiiiiiiiiii e 2 2
Table 6. The dimensions evaluated in the analysis of the gift of the curricuum and the approach to teaching at the
heim. 2 3 Table 7. General view of the structure of the courses 0N TECh.......cccoiiiiiiiiiiiiee 4
Table 8. The number of foreign students in exchange programmes in the school year

2 012/13, the 2 T T T e O SR OUPPR 2 8
Table 9. The number of international students enrolled in the Coach, in the academic years 2 0 1 2/1 3
to 2T - e L PO PP PPPR O 29
Table 1 0. The number of international students enrolled in the programs, the mobility of the
Tech in the school year 2 0 1 2/2 0 1 3 2 0 1 6/ 2 0 1 7 . e 2 9
Table 1 1. The percentage of the abandonment of the course, on the number of pupils,
on the 2T - e USSP OUPRPPPP 3 2
Table 1 2. The average time, in years, until the completion of the course. ..., 3
Table 1 3. The interval, in years, until the completion of the course. ... 35
Table 1 4. The statistics of the final standings 1.No «cycle for the generation of the G-1 1 and obtained by 2 0 1
Table 1 5. Statistics of the ratings by the end of the 2 .No cycle for the generation of the G-1 1 and obtained ©b
2.0 1 7. 3 7 Table 1 6. Abandoned, only with a thesis on the lack of, between 2 0 0 7/0 8 and 2 0 1 4/
............................. 3 8 Table 1 7. The duration of the msc in between 2 00 7/08 and 2 0 1 4/1 5,
...................................................... 3 8 Table 1 8. The weak points of the approach to teaching at the Technical 2 0 1 8.
............................................ 4 2 Table 1 9. The distribution of the number of hours of effort, in half a vyears typical in
Tech 5 CU 6 ECTS credits each, in The the pressure is distributed evenly on all the CU, and B in the UC 1
are designed so that they can be completed within a period of lessons, with the evaluation of
TNE  CONTINUOUS. ettt h ettt ettt eab ettt et et eeneeaa 4 6
Table 2 0. A set of measures of the new model, the "Structure of the curriculum, organization, and
o1 aT1 [0 T=To] o] 1 1V T TSP U PO PTPRPPRPPR 59
Table 2 1. A set of measures of the new model, the “"educational Practices" ................. 59
Table 2 2. A set of measures of the new model, the "human and material Resources
, and management model  dOCENTE".........c.uiiiiiiiiii s ...6 0
Table 2 3. The table template, and a description of the extent to ECOF 1 ..., 6 1
Table 2 4. The preparatory actions to be undertaken prior to the entry into force of the new model........... 6 3
Table 2 5. An example of the planning of the timetable, half-yearly on the model 8 + 2 ... 6 4
Table 2 6. Actions in the general framework of the new model. ..., 6 7
Table 2 7. Learning objectives are wused in the evaluation of the quality of teaching and learning
for the award of the seal of the EUR-ACE, and is regarded as a strategic target for the new model................ 79
Table 2 8. The mapping of the potential contribution of the measures of the new model for the purposes
the EUR-ACE (dailymotion, and should be read as: it is expected that the measures in this area will contribute to the
objectives  Of  the EUR-ACE). ittt 8 0
Table 2 9. The major fields of engineering (GAE), and the corresponding curriculum, at the level of the training
in the basic sciences, such as that proposed by the WG-Bologna (italy). The model has been implemented the
Coach since 2 0 0 6, in force, even today, with minor changes 10. ..o, 8 3

viii



Committee on Review of Education, and Pedagogical Practices of the IS - CAMEPP @ TEEH“:H LEBUA

Table 3 0. The distributon of CREDITS for the Training Base for the subject area in the current state of

Mathematics (3 0) Physics (1 2), Math/Physics/Chemistry/Biology (1 2) Science (6) the CITIZENS (including the

Management, and 9). (Al the CREDITS of current is rounded up in such a way that each CU has a 3 or 6
CEAITS.) oottt e 8 5 Table 3 1. The

organization of the first half of the academic and Technical. The distribution of hours is presented that is based on

a commitment to 4 2 h/week, up to a maximum of 2 5 hours of contact per week. For the calculaton of ECTS
credits, have admitted that it is 1 ECTS is equivalent to 2 8. The effot of a semester corresponds to 3 0 ECTS
credits, i.e., up to 8 4 0 h of contact, and the study oOf . 8 6 Table 3 2. The
characteristics of the model for education in the Technical and in the 2 0 1 8. ... 8 9 Table

3 3. A summary of the impact of the implementaton of the recommendations of the Bologna on the Desk. .. 9 1




Committee on Review of Education, and Pedagogical Practices of the IS - CAMEPP

Abbreviations

A3 ES - The agency for Assessment and Accreditation of Higher Education
AE - Student council

AEPQ - The area of Study, Planning, and Quality

GA - The area of Graduate studies

CAMEPP The commission on the Review of the Education and Practices of

Teaching cc - Scientific Advisory Board

CDIO - Conceive-Design-Implement-Operate

mMc - The board of Management

CLUSTER - Consortium Linking Universities of Science and Technology for
Education and Research Carnegie mellon - Carnegie Mellon University
CNA-g. - A National competition for Access to

cp - Teaching Staff

tHE The Direction Of The Academic

pirector - Department of Computer science
DTU - Danmarks Tekniske Universitet (Technical University of Denmark)
DGEEC - The directorate General of Statistics, Education and Science

CREDITS The European Credit Transfer System

ECOF - The Structure Of The Curriculum Organization and Philosophy
EPFL - Ecole Polytechnique Fédérale de Lausanne (switzerland)

s - Higher Education

EIT The European Institute of Innovation and Technology

ETH - The Eidgendssische Technische Hochschule (Federal Institute of
Technology) TSI - The equivalent of a Full-Time

THE EUR-ACE (EURopean ACcredited Engineer

FAQ - Frequently Asked Questions
GAE - Large-scale Engineering
gor - Office of the Organization of the Pedagogical

GT Design Working group responsible for the document from the reflection, that,
in 2 0 0 5, was established on the recommendations to be adopted by the STI, for
implementation of the guiding principles of the Bologna HASS - Humanities, Arts,

and Social Sciences. IST Instituto Superior Técnico

KIT - Karlsruhe Institute of Technology
KTH - Kungliga Tekniska Hogskolan (Royal Institute of Technology)
L - Bachelor's degree

LTI Laboratory of Information Technologies

FCT The ministry of Science, Technology and Higher Education
MEPP A model of Teaching and Teaching Practices
ma The Master Of The Aligned

ms - Master Of Science

MIT The Massachusetts Institute of Technology

m - Master's Degree

MNA The Master Of Non-Aligned

MOOCs - A Massive Open Online Course (Mooc)
DYNASTY The core of Support for the Student
NEP - Core-Statistics-and  long-term

the

@ TECNICO LISBOA




Committee on Review of Education, and Pedagogical Practices of the IS - CAMEPP

NDA - Center for Academic Development (Objectives)

UN Organization of the United Nations

PORTUGUESE-speaking african countries - African countries
with Portuguese as its Official Language PP - School Practice
PoliMi - Politecnico di  Milano
Polilo - Politecnico di  Torino

THAT - The quality of the courses

RAID - The record of the Students and Graduates of Higher Education

RADIST - Assessment of the Performance of the academic staff of

the IST ATTACK Resources, and the Management of the School
HrR Human Resources

STEM - Science, Technology, Engineering, and Mathematics

SUTD - Singapore University of Technology and Design
7 - Teaching Assistant
ICT - Information & Communication technology

R Terms of Reference

TT@IST - Technology Transfer

TUDelft - Technische Universiteit Delft (Delft University of Technology)
The TUe - Technische Universiteit Eindhoven (Eindhoven University of
Technology) cu - Unit

UC-Chilean The Catholic university of Chile

UNESCO - The United Nations Educational, Scientific and Cultural
Organization ~UP-Catalunya - The Polytechnic university of Catalonia
UP to Madrid - Universidad Politécnica de Madrid

ur - University-of-Reference

VUCA - \olatile, Uncertain, Complex and Ambiguous

@ TECNICO LISBOA

xi



Committee on Review of Education, and Pedagogical Practices of the IS - CAMEPP W TECNICO LISBOA

Executive Summary

The recent technological developments and rapid social change have come to throw up new challenges to

engineering education in the twenty-first century. In the Uk, these challenges are exacerbated by demographic trends are
favorable, by the continuing effects of the recent financial crisis and for increasing the international competitiveness

of the schools with the most recognized. The report of the international since the end of the last century, showing the
need for a fundamental change in the education of the engineer. The Delors report to UNESCO of the reference to the
EUR-ACE, for the sustainable development goals of the united nations, the strategy of Europe in the year 2 0 3 0, the
Bologna Process , and the \various legislative initiatives point to the need for an urgent change in the approach to teaching
and practical teaching at the Instituto Superior Técnico (IST). In this context, the Coach set off a process

of analysis and reflecton on the model of teaching and teaching practices, with the aim to define the lines

leading to a rearrangement in the formation of the School.

The aim of this report has been produced by the Commission for the Examination of the Teaching Model and Teaching
Practices (CAMEPP), in the context of a mandate to the effect that the board of management of the School to reconsider
the model of the order- ing educational Tech to help make engineers better able to anticipate, identify, intervene in, and
respond to the challenges of the future. In this challenge, you must, of course, from the recognition of the strengths of the
School: it's an age-old traditon in the selection of the best, which is provided with a scientific and technical basis, and
accurate, at the expense of a high-stress job, which selects and shapes the more able students. In the model, it should
stil be in line with the ambitions set in the strategic plan for the team, you want to place the School in the inner-
cionalmente as a reference at the european level. In this overview you must create the right conditons for the Tech to be
competitive in attracting talent to the international level by bringing together the human condition, and materials so that

you can continue to develop a culture of merit in the promotion of education and research in the fields of science,
technology and innovation in a global context.

In this study, which focused on the provision of training for 1st and 2nd grade: the CAMEPP, followed by a socio-technical
approach that is focused on the values and goals of the school of engineering, science, and technology in the twenty-first
century. Starting from built-in  diagnostics, and in one year prospective comparison with other countries, the CAMEPP has
reviewed the 1 6 schools in the reference, and the 2 6 courses at the Tech. They were identified as good practices are
prevalent in the various school are: (i) the formation of a solid foundation in the sciences and engineering; (i) the methods
of teaching for active learning; and (i) flexibility in their academic courses; and (iv) formation of inspiration for humanistic;
and (v) the cross-cutting skills part of the course wunits; (vi) the project of integrated multi-disciplinary; (e) the organisation

of teaching, with a focus on the continuous work; or (b) internationalization, (ix) training in entrepreneurship, innovation;

(x) the conditons are very attractive for the education and the experience of academic, (xi) the diversity of qualifications;

(xii) the provision of general education in the sciences and engineering. International trends have been contrasted with

the situation of the education of a Coach, and are discussed in interviews with many leading figures within the School,

and of great influence, and experience in higher education and in the regulation of the professional.

The analysis of the quantitative indicators for the education of a Coach has been supplemented by interviews of the
students, ex-students, and the course co-ordinators out of School. The respondents were generally favourable

to the proposed measures, which come from the prospective study of the Ileading universities. Today's students

will  show their support for the implementation of a 1.Th vyear of the common, of the reduction in the number of course
units (CU) at the same time, and the increase of active learning, and the flexibilty of the curriculum, it is not beneficial to
the compulsory education in the English language on 1.No loop. The co-ordinators are also positive, with the introduction

of the methods of active learning, as well as to the organization's half-yearly periods, corresponding to one half of

The formation of a 3 -cycle, which has been the subject of a change in the law in recent years (DL
6 5/2 0 1 8) it is the object of reflection is parallel to a Committee was appointed to the civil code.
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half a year, provided that you backed-up the availability of teaching staff for the investigation. Express reservations

regarding the requirement of the project/dissertation, in collaboration with the business, and the award of qualifications in
different ways. Finally, the ex-students to express the great satisfaction of the strength and extent of training received,

apon- ing improvements to the need for the development of ftransversal skills and training and the computer

tacional. They expressed misgivings as to the increase of the flexibility and compulsory education in the English language.
The majority of students, ex-students, faculty, and employers to recognise that the culture of the Tech assen-

one set of principles, which as a whole are called the "meritocracy of difficulty” - the idea

that the difficulty of an Engineering education is the warrant of a future career and success

to a life of material it is comfortable. It is not surprising that the difficulty of the competiton on the course of education,
the associated effort and talent necessary to overcome it, it is one of the core values that best define the experience of

those who have come out by the Coach, and that is one of the most identified at the institutional level ('in the Coach,
students are satisfied to work") and are recognized by the employers, "and from that, the team, and the vin- t0"). An
important  implication of the "meritocracy of difficulty,” he is the image of the superiority of the students from the Technical
(and some teachers) are you the same when vyou compare it with other students from other schools and teams. However,
the character of the overly-hard, and is mandatory for the majority of the resumes, it seems to emerge as an anachronism

that is incompatible with a time of globalization, and the work is collaborative and inter - and intra-specific cialidades,

with the proliferation of information technology and computing, and the rapid pace of change which is the new norm.

This is the rigidity of the curriculum is also reflected in the contents of CU, and the way in which they are taught, and,

most importantly, it is in the way in which students learn, study and apply it. In most of the cases, the students

of the «centre are designed to solve problems of the kind, and to respond to questions that the standard of a high level

of complexity. This feature was identified in 2 0 0 1 by Professor Michael Athans when you compare it to the students at
MIT, and the team, while remaining the unchangeable past seventeen vyears ago.."MIT students to excel in an independent-thinking
and problem-solving, while the IST students are spoon-fed'.

The School is faced with the need to develop a model, which is internalized and ran it with great success,

but it prevents the full development of the strategy of internationalization, the more am biciosa. Thus, it addresses

in a sustainable way, some of the main critcs of the model, the current Coach is: (i) the -culture and values

of the School; (i) the structures of the curricuum and the teaching / Ilearning process, and (i) the organization's

semiannual management and the efforts of the academic; and (iv) the non-STEM; and (v) the structure of

the lessons and practices of teaching; and, finally, (vi) the assessment of the students. This new model is not only

a challenge in adapting the curricuum to a more socially relevant, and in turn to wide, and above all, a pragmatic

view of the implementation of the process of change at the scale of the Technical and in the respect of the

tradition, and the accuracy of the various engineering disciplines that characterize the school. The new curriculum

emphasizes the choice of the students in the multi-disciplinary nature of knowledge, the impact of social experience

across the out-of-school and in the areas of nuclear and skill. In this report, the brand, above all, the recognition

that the service Technician has embraced this challenge, which is internationally recognized in the school of

engineering, and who it involves the courage, and the ability to implement these changes at the scale of the Coach,

with the well-known limitations of the features.

A critical review of current Technical trends in international schools and referral support to the proposal of a new

model of education, and pedagogical practices of the Technicalfechnical 2 1 2 2). They are presented for the lines on

the road, and the ideas for which it was built, and after that, the main measures (the rational and the underlying-

hundred), which are required to be implemented: (i) to provide training in fundamental academic rigor, fluent

in digital, and high-quality, in keeping with the ftraditon of the School; (i) the implementation of a model of active

learning, with a strong coresponsabilizacdo the students, including on-going assessment, and based on the models

Xiii

and

the
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pedagogical assets; and (i) to foster a learning and collaborative, cross-disciplinary and cross-cultural,

encouraging communication, and critical thinking and structured; and (iv) to adapt to the learning of a world

that is constantly changing (VUCA) which is dominated by the context of uncertainty, the uncertainty and the vagueness of

the goals; and (v) encourage creativity, innovation and entrepreneurship; (vi) to provide you with a strong exposure to the

thought of the societal, and the goal is to create value; and (vii ensure the suitability of the model for education and

human resources, infrastructure, and the workload of students and faculty; (b) to create an ecosystem to study

the dif-the individual, the society, such as the <core of a better learning, and positive an experience as possible for the pass-through
of the students, by Coach; and, finally, (viij position in the Tech, as one of the global leaders in the education

of engineering, and to enhance the attraction of international students, researchers, and faculty.

These guidelines and learning objectives for the service Technician has led to the proposal of a model

Technical 2 1 2 2model for this, which has benefited from a collaborative process, and the discussion in the School. Model

Tchnical 2 1 2 2 it includes a number of measures have been grouped into three areas: (i) the Structure of the curriculum, organizatio
and philosophy; (i) the Practice of teaching; and (i) human and material Resources, and the management model of the teacher.

In the first part - The structure of the curriculum, organization, and philosophy - are proposed: (i) the adoption of the

model 3 a+2, a); (i) the modificaton of CU, for 6-and 3-ECTS throughout the School vyear; and (i) the introduction of a cal
periods, for the first half of the 8th to+2 weeks; and (iv) an increase in the articulation of the basic training in the specialty,
any change in body weight; and (v) the overall increase in the flexibility of the curriculum (3 0 CREDITS at 1.No cycle) and 3
for the majority of the 2 .No loops, with the possibility of having the options to free and minors); (vi) the establishment of a min
in the level 2 .No cycle; (iv) the recognition of levels and extra-curricular activities; (b) the introduction of the UC

integrated "to Develop, Plan, Innovate, 1 2 CREDITS for a follow-up study at 1.No cycle; (vii)j the extension of the scope

of the project by the end of the 2 .No cycle; (x) the establishment of a general education course 1.No cycle in the Sciences &
taught in English and Portuguese; (xi) the introduction of the project/UC, in conjunction with the business units of

the investigation; (xii) to the establishment of the week of "Design" in the spirit of the program "Projeter Ensemble'the EPFL, the inte
value is between 1 in.No semester 2 .Th semester; (xiii) the strengthening of the autonomy and the coresponsabilizacdo of the studel
and, finally, (vii) a change in the model, the applicaton of the 2 .No loop.

In the second-tier - Regarding the development of - are proposed: (i) a change of paradigm in the teaching of classes in theory
and practice; and (i) the enhancement/overhaul of the training is experiential, and (i) the enhancement of education in the soft skills
in the scope of the UC's already in place; and (iv) the increase in the medical fields, in computer science and programming; and
the introduction of training in the social sciences, the humanities, and the arts; (iv) the restructuring of the model, with a weight
average of 50 % of the assessment for the examination. Finally, in

the third part of the - The human and material resources, and the management model of the teacher - it is proposed that: (i)
increase of the human resources involved in the activiies of the teaching (including the monitors, and agents);

and(i) the formation of innovation in education, engineering, and technology; and (ii) the renewal of premises and equipment-

bands, (iv) the strengthening of international recruitment in three rounds by the significant improvement in the action of the

marketing and communication technologies; and (v) the establishment of homes and living spaces, and recreational activites in the

articu- lation with the University of Lisboa (portugal); (iv) to update and align the system to the assessment and management of
human resources. The measures have been designed and considered as a whole, and come with an eu-

strategy for its implementation, which sets up a structural model of education, and pedagogical practices of the

technology, which substantially changes the “business as wusual’ all of the courses in 1 .Article 2 .No loop. However, the changes
proposed relate to the tradition of the School, while preserving some of the essential features without disruption. For

example, the training of the base, keeps the weight of about 4 0 percent, reducing the load to below the




Committee on Review of Education, and Pedagogical Practices of the IS - CAMEPP W TECNICO LISBOA

For 2 0 hours, without a reduction of the load of teaching in total, the education is free, limited to 1 0% of the
training in the sciences, social and human around 4 % of the total credits of the training, the overall 5 years of
age. The implementation of the model in a time frame of two years and is, therefore, a major challenge that
requires the mobilization of resources and resources are very important, and with a high level of commitment on

the part of the School. The new model took effect in 2 0 2 1/2 0 2 2, jt is essential to: (i) the adoption of a strategy
the management of change in the direction of the School, and properly coordinated with the other departments,
coordinating committees, and scientific research units; and (i) in the definition, implementation and scheduling of

the stock preparati