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D2.1(B)Set of materials for EXTEND centres

In the context of the activities of WP2 [Establishment of Engineering Teaching and Learning
Excellence Centers (EXTEND centres) in PCs] it was expected to develop the task 2.2 Develop and
setup of EXTEND centres including development of doctiatien, intake and training of staff

for the centres. People, knowledge and facilities are connected within the centres, allowing for
the creation of new connections and solutions.

This document presents the training material developed by the Europeangyarivhile helping

the Higher Education institutions of partner countries developing their staff. This part of the
project will prepare colleagues from Higher Education institutions of partner countries to involve
themselves in the process and later oncteate and develop the centres.

Thelist of trainingmaterialsfrom eachtraining sessionsharedin the annexesjspresentedin the
following page.
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Session % Learning Outcomes

Session 2 Assessment

Session 1 Quality Assurance (QA) for

of the European Union

2018 3_Saransk_UMinho_Sessionl_L Os.pdf

2018_3_Saransk_UMinho_Session2_Assessment.pdf

Teaching and Learning Developing 012018 _3_SARANSK_UPB_Session1_Quality_Assurance_Teaching_Learning

QA framework

Session 2 Technologyenhanced
learning (TEL)

Session 3Introduction to QAq
Competences descriptors for
engineering disciplines
Session 4 Technologyenhanced
Teaching

Session 1 Engineering Education
Research

Session 2 Project Based Learning

Session 3 Curriculum

Session 4 Teacher Professional
Development sharing models

Session 1 Best practices

Session 1 Teacher Professional
Development

Session1¢ S OKSNBAQ [/ 2
Excellence in Engineering Education

Session 2PBL & curriculum

Session3¢ S OKSNAQ t N

Development: EXTEND Centres

Session 1 Ontologies for Curriculum
Design

2018_3_SARANSK_UPB_Session2_TechnologyEnhancedLearning

2018_3_SARANSK_UPB_SESSION3_QA_CompDescriptors

2018 3 _SARANSK_UPB_SESSION4_TechEnhancedTeaching
2018_6_BUCHAREST_UMinho_Sessionl_EER.pdf
2018_6_BUCHAREST_UMinho_Session2_PBL.pdf
2018_6_BUCHAREST_UMinho_Session3_Curriculum.pdf

2018 6 BUCHAREST_UMinho_Session4_TeacherProfessionalDevelopmen
2018_6_BUCHAREST_UPB_SESSION1_BestPractices

2018 6 BUCHAREST_UWarwick_Sessionl_TeacherProfessionalDevelopm:
2018 10 _KHUJAND_UMinho_Sessionl_TeachersCompetences.pdf
2018 10 _KHUJAND_UMinho_Session2_PBL_& Curriculum.pdf

2018 _10_KHUJAND_UMinho_Session3_CentresTeachrProfDevelopment.pd

2018 10_KHUJAND_UPB_SESSION1_OntoForCurriculumDesign
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Competenceand
LearningOutcomes

UNIVERSITY OF MINHO
MARIA A. FLORES

RUI M. LIMA

DIANA MESQUITA

SessiorPlan

90min Topics:
Higher Education and Bologna Process: inputs for competences and learning outcomes
overview and (e.g. Technical and Transversal competences)
Learning Outcomes (LO) : why and what for; curriculum alignment
Bloom taxonomy

Discussion & Questions

60min Working Session
Review and/or define the Learning Outcomes fapecific course

30min Wrap up/Discussion & Questions

[EXTEND B~ PR

Introduction:
HigherEducatiorin Europe

> Bologna Process principleQuality, Mobility and Employability ‘

Curricula and pedagogy innovatiomeveloping Competences
(Tuning Project 2007)

> Active LearningStudent Centred Approach (Prince & Felder, 20 ‘
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12/03/2019




12/03/2019

Introduction:
Higher Education in Europe

The Bologna Process has brought about changes with implications fo
teaching, learning and assessment methodologies. This "new"
educational paradigm recognises they role of students in their
learning process based @utonomy,shared work and projedbased
work (Flores &/eigaSiméo, 2007). Within this context, engineering
curriculum was restructured and new teaching methodologies were
introduced such as studestientred methodologies and projedtased
work, amongsbthers.

[EXTEND I.-~==

ForNETf SOGA2Y X

- What are the current challenges in teaching in Higtgducation in
the contexts in which yowork?

- What kinds of curriculum design/curriculum documents do you
use?

Glossary: N} A Va2 N¥YAY3IX

Clarify the following concepts:

(1) Competence

(2) Curriculum
(3) LearningOutcomes

EXTEND .-~ EJ
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(1) Competence

Teachingand Learning
system basedn the
ideaof knowledge

Teachingand Learning
system based on the
idea ofdevelopment of

transition

/2YLISGSYyO0S Aa GKS OFLIOAGE G2 Y20AfA
in specific contexts, to formulate and to solve problems.
Le Boterf (1997, 2004, 2005); Zarifian (2001)

Transversompelences

Lima, R. M., Mesquita, D., Rocha, C., & Rabelo, M. (2017). Defining the Industrial and Engineer
Management Professional Profile: a longitudinal study based on job askeréints. Production
journal, 27(spe). doi:10.1590/0165513.229916

(1) Competence

- Specific technical knowledge is not enough for engineering practice
(Nair & Mertova, 2009; Stiwne & Jungert, 2010; Tymon, 2013; Mesquita et al., 2015)

. Specific of each area of knowledgexpertise)
TechnlcaCompetences Examples: design a production celéveloping
simulation models

TransversaCompetences
Ftaz 1y2éy & G3enaanmdl s
ala

Relevant in all areas dfnowledge

leadership.

[EXTEND -




(1) Competence

The contexts of the professional practice requires the
combination of both types of competences:
Technical andransversal

Example:John is an engineer and today he has to present the results of the month in the
general meeting where the CEOQ is attendifig, he needs to communicate effectively
(transversal competences) and also to demonstrate knowledge related to his engineering
practice (technical competences).

BrainstormingX

In the context of your course/program:

- What are the mairtompetences (technical and transversal) that
you expected your students tievelop?

- How do students develop or can develop thesenpetences?

- Which are the strategies used for developing these competences?
(examples)

[EXTEND B~ EE

(2) Curriculum

Curriculum development enables tleenditions, situations,
experiences and opportunitiefor students to develop competences
related to their professional practice.

U
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(2) Curriculum

Curriculum is more than the program plan with the different courses.
It entails an integrated project, which mushclude student profile: experiences,
O2yiSyidazr O02YLSiSyOSaz ogFtdsSaz &

12/03/2019

PROFESSIONAL PRACTICE
Planning

3
=
E4
s e f— E
e iy rivesd ) Z
Content Teachers b

Selection oot St Coordination

Process Review

Mesquita (2015) Model of Curriculum Development inspired in the ten criteria to assess quality of teaching in Higher EdyZafimiza, 2009

[EXTEND I .-

The Importancef Planning!

Key-competence in teachinggiggs & Tang, 2011)

- Activities and Strategies; Contents; Learning Environment; Student Support (e.g. tutorials);
Learning Materials; Evaluatio;

Road Map : Where are we? Where are going to?

- must beflexible

- must be intentional (whafor?)

- must be clear for student
[EXTEND




(3) Learning Outcomes

[8FNYyAYy3 hdziO2YS8a I NB GaidldSySyda

understand and/or be able to demonstrate after a completion of a process
2F f SlchbifFary2ag ©

ARequirements that are needed to develop during Iearnir;P rogcess in the
context of a cours¢ O thedend of this course the studentsr OO0 Q8 0

ADescription should include the competences that are students are
expected to develop

ASuggest an action (be observal=Statement starts with a verb

12/03/2019

(3) LearningOutcomes

How to define the Learning Outcomes?

.[hhaQ{ ¢! -hbha,
Bloom, B. (1979). Taxonomy of Educational Objectives. Handbook|1:
Cognitive Domain. New York: DatidKay.

\ Benjamin Bloom; Original (1956) and Revis¢d001) \

‘ Framework to promote higher forms of thinking in education ‘

Helps teachers to design valid assessment tasks and strategies
considering the objectives definddurriculum alignment)

Sourceft.vanderbilt.edu/quidessubpages/bloomstaxonomy

Bloom’s Taxonomy

Produce new or original work
€ Design, assembie. constuct, conjecture, deveiop, formulate, author, insestigate

Justify a stand or decision
evaluate  wwise. ogue deten judge, select. support,value, rtique, weigh

Draw connections among ideas
differentiate, organize, relate, compare, contrast, distingish, examine.
experiment, question, test

analyze

Use information in new situations
‘execute, implement, solve, use, demonstrate, interpret, operate,
‘schedule, sketch

Explain ideas or concepts
‘classity, describe, discuss, explain, identify, locate, recognize,
report, sefect, transiate

Recall facts and basic concepts
define, duplicate. list. memorize. repea. state.
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Remember recall facts and basic concepts

ExamplesRecognizing; Recalling; IdentifyisgS ¥ A y Ay 3T X

Understandg explain ideas and concepts

ExamplesL y i SNLINBGAY3IT 9ESYLX ATEAYAT /(L adaAFaaydl

Apply ¢ use information in new situations

Examples9 ESOdzi Ay 3T LYLX SYSyGAy3aT {2t GAy3aT X

Analyzeg Draw connection among ideas

Examples5 A FFSNBY GAFGAY3IT hNEBFYATAy3T ! GaNROdziAY:

Evaluateg Justify a stand or decision

Examples’ KSO1AY3T / NRGAdAY3T | NBdAYy3T X

Createg Produce new or original work

[EXTEND 1

Assignment

Reviewand/or define theLearning Outcomes for a specific course
dzaAy3a .£22YaQ ¢lE2y2Yed

Deliverablec Word TemplateE
Tobe used in both sessions: Tuesday and Thursday

Final feedback: to be sent véanail

FutureWork

How to assess the learning outcomes?
- Thursday: $March

- Further questions and comments:
Maria A. Floresflores@ie.uminho.pt
Rui M. Limaml@dps.uminho.pt
Diana Mesquitaliana@dps.uminho.p
[EXTEND -
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Competences and Learning Outcomes
Deliverable- Feb. 2018

Course Overview

Name

Brief Description

Program

Semester

Number of Hours

Number of Students

Teacher(s)

Learning Outcomes
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GLOSSARNETRIEVED FROM THE PROUECTED NATIONS DEVELOPMENT

PROGRAM COLOMBIA (UNDP) PEGEL PROGRAM, ON DELIVERING ELECTRONIC
GOVERNANGCEND GOVERNMENT CHIEF INFORMATION ORHCARED EDUCATION

IN COLOMBIA, INTERNATIONAL COURSES FOR CIO, FEBRUARY 2016.

CONCEPT

Assessment

Competence

Course or
Curricular Unit

Curriculum

WORKING DEFINITION

Assessment is as an integral component
curriculumandinstructionplanning.lt isusedto
FaasSaa aitdzRSyidaqQ St
what extent the course goals anget.

REFEBRNCES

Tyler, R. W. (1949Basic principles o
curriculum and instruction Chicago:
University of Chicago Press.

Ribeiro, A. C. (1999pesenvolvimentc
Curricular Lisboa: Texto Editora.

Mobilization of resources (knowledge, previol
experiences, values, and abilities) in giv
specificcontexts(e.g.academiar professional).
In other words, competences are associat
with how to do things and how to act in

complex situation oproblem.

Le Boterf, G. (1997e la compétence
a la navigation professiionelleParis:
LesEditig 8 RQ hNAI yAZ

Le Boterf, G. (2005)Construir as
competéncias individuais e coletive
Resposta 80 questbesPorto: Edigbes
Asa.

Perrenoud, P. (2004). De um
metafora a outra: transferir oL
mobilizar conhecimentos? In J. Dolz
E. Ollagnier (Eds.)O enigma da
competéncia em educacdpp.47-63).
Porto AlegreArtmed.

A course is a unit of teaching that typically la:
an academic term, and it is led by one or mc
instructors orprofessors. It usually refers to

given subject. Students may receive a grada
numberof creditsafter completionof the course

or curricular unit. In the UK it is synonymous w
module as course refers to program (see belo

Biggs, J. (2003)eading for quality
learning at university Maidenhead:
SRHE & Open University Press.

Ribeiro, A. C. (1999pesenvolvimentc
Curricular Lisboa: Texto Editora.

Curriculum is understood as a project al
includes the teaching and learnimgperiences,
the process of its development (desig
development and evaluation) and the followir
key elements (objectives, content, resource
assessment and teaching and learni
strategies), in order for students to develc
knowledge and competencieslated to a given
area/domain.

Zabalza, M. (2009).Competencias
docenteglelprofesoradauniversitario:
calidad y desarrollo profesion&?nd
ed.). Madrid:Narcea.

Barnett, R., Parry, G., & Coate,
(2001). Conceptualising Curriculu
ChangeTeaching in Higher Educatio
6(4), 435449.

Gimeno, J. (1988El curriculum: une
reflexion sobre la practicaMadrid:
Ediciones Morata.




Curriculum Plan

Evaluation

Learning
Outcomes

Professional
Profile

The Curriculum Plan is the planning docume
which establishes the key domains asichtegies
for curriculum development, ECTS, curricult
structure and organization and ways
conducting the teaching and learning process
wellasasses Y Sy (i 2 FleadninglzZR S y (i

TheCurriculumPlanhighlightsa structuredset of
courses with different weight distributec
throughout given academic yearaieekly

academic schedule and credit units.

Systematic and dynamic collection of use
information about the activities, characteristic
and outcomes of programs to make judgmer
aboutthem (impact) improvetheir effectiveness,
and/or inform decisions about future
programming.

Ribeiro, A. C. (1999esenvolvimento
Curricular Lisboa: Texto Editora.

Patton, Q. M. (1997 tilizationfocused
evaluation: The new century tex8rd
Ed.). London: Sage Publications.

StufflebeamP.,& Shinkfield A. (1993).
Evaluacion sistematica: guia teorica
practica.Madrid: Paidos.

Joint Committee on Standards fc
Educational Evaluation. (2981
Standards for evaluations C
educational programs, projects, ar
materials New York: McGraill.

Joint Committee on Standards fc
Educational Evaluation. (1988)rhe
personnel evaluation standards: How
assess systems for  evaluatit
educators Newbury Park, C&age.

Joint Committee on Standards fc
Educational Evaluation. (1994)The
program evalation standards: How tc
assess evaluations of education
programs Thousand Oaks, CA: Sage.

Statements of what a learner is expected
know, understandand/or be ableto demonstrate
after a completion of a process lglarning.

CEDEFOP. (2009). The shift to learr
outcomes Policies and practices

Europe, from

http://www.cedefop.europa.eu/en/pu

blicationsand-

blicationsand- .

li is the first dimension to consider in curriculu
design, in order to guide the selection ¢
contents, learning strategies and practice
strategies and evaluation.

The professional profile implies the definition «
areasof knowledgerolesandactivitiesrelatedto
professional practice and the competencibsit

Zabalza, M. (2009).Competencias
docentes del profesorado universitari
calidad y desarrollo profesiongknd
ed.). Madrid: Narcea.

Lima, R. M., Mesquita, D., Amorim, Nk
Jonker, G.& Flores, M. A. (2012). A
Analysis of Knowledge Arems
Industrial Engineering and



http://www.cedefop.europa.eu/en/publications-and-resources/publications/3054
http://www.cedefop.europa.eu/en/publications-and-resources/publications/3054
http://www.cedefop.europa.eu/en/publications-and-resources/publications/3054

Program

Syllabus

need to be mobilized within the professional
contexts.

Management Curriculuninternational
Journal of IndustriaEngineering anc
Management, 8),75-82.

Lima, R. M., Mesquita, D., & Rocha,
(2015). Defining the Industrial an
Engineering Management Professior
Profile: a longitudinal study based c
job offers. Engineering Managemen
Journal(EMJ)submitted].

It is a project of education or training in a give
field of knowledge (usually at higher educatiot
It impliesthe definition of the professionaprofile

to be developed and it is designed for trainit
(knowledge skills,andprofessionabehavor) in a

given domain (ex. Arts or Sciences). It a
includes a number of curricular units or course
credits and given ways of structuring ar
organizing them throughout the duration of th
program.

Biggs, J. (2003)eaching for quality
learning at university Maidenhead:
SRHE & Open University Press.

Ribeiro, A. C. (1999pesenvolvimentc
Curricular Lisboa: Texto Editora

Usually the syllabus is an outline and summary
topics to be covered in a particular cours
However, it alsoshould include learning goal:
teaching and learning activities in articulatic
with assignments and resources, name
OAOtA2INF LIKE® aLd O
pattern of the course so a course does not fe
like disjointed assignments and activities,tk
instead an organized and meaningful journey.
particular, a good syllabus clarifies tt
NEBfFiA2yaKALl 0SiGsSSy
(Slattery & Carlson, 2005: 159)

Syllabus sets the tone for a course, motivat
students to set achievable goals, sesvas a
L I yyAy3a G222t F2NJ Tl
work, helps faculty plan and meet course gaal:
a timely manner, serves as a contract betwe
faculty and students about what students c:
expect from faculty and vice versa, and is
portfolio artifact for tenure, promotion, or job
applications.

Slattery, J. M., & Carlson, J. F. (20(
PreparingAn EffectiveSyllabusCurrent
Best Practice<College Teaching3(4),
159-164.

Littlefield, V. M. (1999). My syllabus
LGQa TFAYySd 2 Keathef
syllabus: A tool for improving teachir
and learning. Paper presented at tt
Society for Teaching and Learning
Higher Education, Calgary, Canada.
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SessiorPlan

90min Topics:
Assessment: concept and functions
Modes and methods

Discussion & Questions

60min Working Session
Review and/or define assessment methods for a specific course

30min Wrapup/Discussion & Questions

Introduction: Assessment

Assessment has significant effects on student learning, (Gibbs 1999
Scouller 1998) as assessment and learning are closely related (Light an|
Cox 2003; Scouller 1998).

The teaching methodsust be aligned with assessment methods and
learning goals for teaching effectiveness to be enhanced (Biggs 2003) |




Introduction: Assessment

Assessment Most important element for students

LO¢ Most important element foteachers

(Biggs, 2003)

Introduction: Assessment

The ways in which students look at assessment impacttheir
approaches to learning (Boud and Falchikov 2006, Fletcher et al 2012

Thewaysin which teachers see assessment influence the assessmenf

practices they use and how they relate assessment to the teaching
and learning process (Fletcher et al 20$#vann and Ecclestone 1999;

Samuelowicz and Ba002).

EXTEND == [R
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ForNB Tt SO0 A2y X

| . =

- What kinds of assessment methods do | use in my contewty?

- What the main difficulties or challenges do | face in assessimg
audzRSyduac

EXTEND
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Introduction: Assessment

{FYdSt26A01 FYR . FAY oO6uHnnuz Li®
orientations or beliefs result in different assessment practices.

Teachersvho see the teaching and learning process as reproduction or
transmission ofl Y2 6f SR3IS ©GYAS¢g |aasaavysSy
reproduce the knowledge acquired. In contrast, teachers who see
teaching as facilitating learning and promoting critical thinking view

assessment as transformation of knowledge and as an integral part of
the teaching and learningrocess.

[EXTEND M=

Introduction: Assessment

Assessment has developed according to different understandings and|
conceptions such aassessment as a tool for learningbochy and
McDowell 1997)as improvement for teaching and learnifBrown,
Lake and Matters 2011) ankbarner-centred assessmenfWebber
2012).

FunctionsandModesof assessment

Hadji (1994) suggests that assessment has three main functions,
corresponding to three main different goals:

-the purpose otertificationassociated witlsummative assessment
- the purpose ofegulationassociated witlformativeassessment

- the purpose ofjuidanceassociated withldiagnostic or prognostic
assessment




Functions and Modes of assessment

Formative assessment hapadagogical propose and is inherent to
the process of teaching itself (Brown and Knight 1994; Hadji 1994).

The formative role of assessment is important to improve learning,
because it provides students with feedback during the process of
learning (BrownBull and Pendlebury 1997).

It also allows them to have opportunities to improve (Brown, Race
and Rust 2004) making it possible for both students and teachers to
get to know how learning is proceeding (Biggs 2003), its successes
and difficulties.

EXTEND .-~

Assessment methods

- What kinds of assessment modes do | use in tegching?
- What would | like to dodifferently? Why?

- Do | use feedback? How®hy?
EXTEND .-~

FunctionsandModesof assessment

Selfassessment and peer assessment

Earlier empirical work (Sambell, McDowell and Brown 1997) shows
that students have a negative opinion about traditioresessment
methods (namely written tests and exams), considering that they
affect negatively the learning process as they tend to promote
memorisation rather than understanding.

Segers and Dochy (2001) have shown that students have positive
perceptions abat the use of self and peer assessment in a problem
based learning environment in so far as they stimulate deep learning
and critical thinking

[EXTEND .=
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Functions and/lodes of assessment

The secalled learnercentred methods foster the development afitonomy sense

of responsibility, and reflection (Sambell and McDoweel 1997) and influence the
ways in which students look at their own learning (Sluijsmans, Dochy and
Moerkerke1999).

However, the nortraditional methods do not always change the perceptions of
Stéjéjge)ms and do not always lead to deep learning (Segers, Gijbels and Thurling

L FlI OGX éﬂdzRS{ﬁéQ I LIINE | OKSa G2 ¢S
influenced by the assessment methods and assessment tasks (Struyven, Dochy an
Janssens 2005).

A wide variety of methods should be used (Brown, Race and Rust 1995; Wen an
Tsai2006) and teachers should be designers of the assessment process avoiding
the exclusive use of traditional assessment (Bb885).

e

Functionsandmodesof assessment

The culture of
traditional tests

A culture that fosters the integration of
assessment, teaching and learning, throu
active involvement of students

assessment tasks (Sambell, MacDowell &
Brown, 1997, BlackndWiliam,1998).

Theimportanceof feedback

x Timely;

x Relevant;

x Suitable for thecontext;

x Recognised and understood by both students teathers.

(Ramsden, 1996; Knight & Yorke, 2008smond, Merry, & Reiling, 2005; Flores et al, 2014; Pereira, et. 2

Exteno M- B
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Assessment for learning. s e souse =

Balance between formative and sunfigositivéormative

assessment; experiences:
- Formal and informal feedback mechaAi§Hgengagement;

Adjustmenfteachingtrategiesnd - Greater teacher support;
leaming activities (continuous improverRaible curricular design;
-Stu i -Di i
priority;

-Peetearning;

.
knowledge, skills amderstanding;

-Selfregulatetarning.
- Authentiarrelevarassessmetrsks; g g

~Studentso i mdomgg.ndence and

(Black et .
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{ (1 dzR BefCAPHONS. . roes rue pessoossso

In making sense of new ides, | have often related them to practical or real e contexts.  83,3%
The feedback gven an my work during the course heiped me 1o improve ways of learning  80,3%

and studying
1've boen over the woek I've done to check my reasoning and see that it makes sense, 7.5%
This course seemed to be more about learning than jumping through assessment hoops. 70,25
1 had to really understand the subject to get good marks In this course, 68,85
1 wars allowed some cholce over what aspects of the course to concentrate on 6,2%
On the whole, I've been quite systematic and ceganised In my studying. 5.9
Howeves
1 ke to be told peecisely what to do In essays or other assignments. a.8%

1 geared my studylng closely to Just what seees to be required for assignments and exams.  57.7%

I"ve tended to take what we've been taught at face value without questioning It mch. 50,75
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|

e
T4
o7

653

s95%

s26%
g

280%
2680
237%

2%
198%
17.0%
17.0%

[EXTEND -

Assessmeninethods

- What do Iwant to assess?

- How am | going to d¢hat?

FutureWork

- Further questions and comments:
Maria A. Floresflores@ie.uminho.pt
Rui M. Limaml@dps.uminho.pt
Diana Mesquitaliana@dps.uminho.p

[EXTEND |-
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What is Quality?

Q: What is quality for teaching and learning in higher education?
(student and teacher perspective)

Q: What does it look like in practice?



Developinga QualityAssurance FRAMEWORK for
teachingandlearning

This Framework relies dQuality Commitments

AProvidinghigh quality skilldbased inclusivelearningexperiences

(for the projectc development of teaching materials and teacher
training, platform etc.)



En

Ineering

Team-

Reading I itng IMathematics I - .CE“"wHL‘(:am:’;|

Competency Mo

Management
Competencics

Mofivafng & Wnspiring
Developng & Mentonrg
Sratege Planning/Acton
Preparing & Evaluating Budgets
Clardyng Roles & Ohiaclues

M:naging Condict & Team Building
Developing an Organizabona! Vision
Muonitoring & Controlng Rescurpss

Tier 5 - Industry-Sector Functional Areas
Compeiencies to be specified by industry representatives

Tier 4 - Industry-Wide Technical Competencies

Manifar-| Opera- Business, | Sustsinabifty Cuality Safety,

torg R | Gansd | Orcfassorsl | Legsl & R Socetdl  |Engineering| Control K| Haulth,

Ceamtruc: | Mamtee-|  Ethies Public | & Emironmentall Economics MI Security &
Yor ance ol Iapact | As: Enasonment

Tier 3 - Workplace Competencies

Cleay | Pawing | . [probemSonig,| SeebngR | Workng | Scheduirg | Chediig, | Business
m[’“”; 5_ mr;r_g ‘ Provction & Dawlopng | w/Todk & 2 Exzmining B | Funda-
e { Dacisian Making | Opporiurites | Technology | Coominetirg | Recordirg | memals

Tier 2 - Academic Competencies

Computer

Tier 1 - Personal Effectiveness Competencies

: | Adsoabilty | Dependabiiy | . 0

e

www.doleta.gov


http://www.doleta.gov/

Significance of inclusion

What do we mean bynclusior?
How do studentsnform you about their needs?

What kind of Special Educational Needs and Disabilities (SEND) did yol
have to deal with?



Inclusive teachingEmbeddindife-skills

Undergraduates needs: Postgraduates™ needs:

Q: What are the needs of your students? Whantuld they expect for engaging in your lessons?

Q: Do you cover life skills in your curriculum? If so, I



Inclusive teachingEmbeddindife-skillsfor inclusior

Undergraduates needs: Postgraduates” needs:
communication andanguage work-life balance
social networking social networking
academic literacy academic literacy

using the library mental health

mental health

Q: What are the needs of your students? What would they exfuectngaging in your lessons?

Q: Do you cover life skills in your curriculum? If so, I



SWOT AnalyssQA Framework

Strenghts
Weaknesses
Opportunities

Threats
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Whyto usetechnologyenhanced._earning
(TEL)?

ATappingnto youngLJS 2 L3fofde &
A Digital learners? are studentdn touch with the World oiCT?

A Smart devices
A Sociamedia




Why use TEL?

AThinking as &eacher,what arethe benefits of using technology
enhancedearning?

A In your groups, compile #ist of between five andten items.



Benefits

Alnclusiong students who struggléo engagen the classroom
A Stayin touch with what is going obeyondthe classroom

A Instantcommunication

A Givesyoua globalperspective
A Worldwideaccess

www.doleta.gov



http://www.doleta.gov/

Benefits(2)

ACan be a more engagipgocessof learningg interactive
A Leavework for studentsto catchup with ¢ absencestc.
A Lecturecapture

¢ Reinforce learning

¢ Students relive the moment!!




Benefits(3)

A Multi-sensory tooldor learning
A Defineyour own workhours(as carstudents)
A Automatedsystemgecordsubmissiortimes

A Plagiarisnmsoftwarec e.g. Turnitin
(Technologyo improve studentwriting)




Digital-natives; digitah immigrants (Prensky, 2001)

Digital natives
Born into it!

Take to technology like a fish to wate

Naturally giftedc techno wizards!



———

" ,w'Lu\L
HOW WIvs
SBoMHOOL TODAYY

wou CAN QIAD
ALL PRBCUT IT
f.m MT ML, ww

digital
natives

digital
Immigrants




Canyourememberthe first timeyou
accessed the internet?



Digitallmmigrants

AAre new(ish)to technology

A Havegrownand adaptedo a technological worlditting in where
they can

A Haveto learn everythingrom scratch

A Takea long timeto figureout how aprogramworksand then only
know it in a limitedway




Digitalimmigrant:

A Referencamaterials: using bookfirst thenthe
Internet second

A Technologytearning a newanguage

A Printing a documento revise/editit ratherthan
doing It on thescreen

DigitalA Y Y A 3 NJ Vain dutdatedl Ind§uade [andare struggling
toteachalJ2 LJdzf | G A2y OGKF G &aLISI| {Péenskyy Sy
2001, p. 2).

Strong claims? Or words that resonate?



Digitalnatives

ASeekinstantgratificationand embrace multsensoryinput.
A Arefamiliar with being bombarded with variossimuli
A Havelittle patiencefor longtalks/lectures

A Respondo each other immediately instantmessengersnapchat,
WhatsApp

AUse emaitather than snailmail



Digitalimmigrants

[ 'y QU &aiddzReé ¢ A0 Kackgaeind O LI F e Ay 3 A
A Send detter to their local MP (member dParliament)

A Teachthe waythey were taughtc because they learrtestthat
way???

A Struggle with change and thveayW y I Gféingtisra Q



Digitalnativeoderdigitalimmigrant’

A Which one areyou?
A Whatare your thoughts on thisconcept?

Discuss this with the person(s) next to you.



WhyPrensky

A Early identification of concerns and changes

A Similar argumentfrom Weiler (2005) andRosen(2010)



Why Prensky?

W{2 gKI0 aKz2dzZ R KI LILISYK { K2
learn the old ways, or should their Digital Immigrant
educators learn the new? Unfortunately, no matter how
much the Imngrants may wish 1it, it is highly unlikely the
Digital Natives will go backwards In the first place It may be
impossiblecd KSANJ 0N Aya Yl F £ NS |
2001, p. 3).

U Radicatlaims?But what canwve takefrom this?



Giving:a Kahoot

https://kahoot.it/
ATypesof tasks:quiz, jumble survey,discussion

1. Visithttps://kahoot.it/

2. Createan account

3. Join atkahoot.it with Game PIN5558048Areas oflechnology:
https://play.kahoot.it/#/?quizld=adadb9d@ad34d4b-bfOc
66a9dfccfed?



https://kahoot.it/
https://play.kahoot.it/%23/?quizId=adadb9d6-2ad3-4d4b-bf0c-66a9dfccfed2
https://play.kahoot.it/%23/?quizId=adadb9d6-2ad3-4d4b-bf0c-66a9dfccfed2
https://play.kahoot.it/%23/?quizId=adadb9d6-2ad3-4d4b-bf0c-66a9dfccfed2

Thedangersiof-TEL

ANever switclhoff
AStudentsexpectinstantresponses

AStudents become impatiemtinformation
generation

AWhat happens when it all go@gong?The
Importance of a backip plan



Controversial thinking

We are preparing students for an unknown world and

unknown jobs. These jobsdon0t even exi st yet
prepare them for that?

Your thouhgts!!



Technolegicahiftsandtrends

V Rapid ancconstanttechnological developments amshovations
requiring new skills, knowledge amdmpetencies

V Technologicallevelopments providingew opportunitiesfor
education andvork

V Convergindechnologies requiring crossisciplinary skilland
knowledge

V Technologyenablinggreateraccesdo information,supporting
iInformation sharing ancexchange

V Greaterdigital divide between those with digital skills ancttess,
and those howhaveno or limited skills anaccess.

SourceBarnes, Brown and Warhurst (2017, p. 8).



Assessment

Think about assessment, how could you use Kahoot to assess
your students?

Note down one activity or topic within your teaching that this
could be useful for. (e.g. this could be as a summative
assessment.)



Tasl

Now return to Kahoot (https://kahoot.com/welcomeback/)

In your groups (4 person), you need to devise a quiz that contains the
following:

A 3 questions on financial and project management EXTEND
A 3 questions on Quality Assurance in learning and teaching
A 3 questions on competencies and learning outcomes

A 3 questions on the history of MRSU



https://kahoot.com/welcomeback/
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Tools dordearning

A Tools for teaching and learning http://c4lpt.co.uk/top100tools/ (200 tools)
A You tube

A Hihaho: www.hihaho.com (interactive video)
A Coursera: www.coursera.org (MOOC)
A Animoto: https://animoto.com/ (video maker / video creator)

A Adobe Premiere: www.adobe.com/products/premiere.html (video editing software )
A Padlet: https://padlet.com

can be used for collaboration, presentation and reflection:
https://www.youtube.com/watch?v=5cOvWCPn8ys

Social media: WhatsApp 7 Facebook - Twitter etc.

Light Board
https://www.youtube.com/watch?v=N1I4Afti6 XE
https://www.youtube.com/watch?v=FYwWXOLU4TKk



http://c4lpt.co.uk/top100tools/
http://www.hihaho.com/
http://www.coursera.org/
https://animoto.com/
http://www.adobe.com/products/premiere.html
https://padlet.com/
https://www.youtube.com/watch?v=5c9vWCPn8ys
https://www.youtube.com/watch?v=N1I4Afti6XE
https://www.youtube.com/watch?v=FYwXOLU4TKk
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Roadmap

* What is our goal?
* Tosupport educational efficiency
* Exercise: define educational efficiency

* How to support educational efficiency?

* Key concepts

* Competences descriptors grids — Romanian example

« Competences descriptors grids for an engineering bachelor program
* From competences descriptors to subject descriptions

* Subject description — UPB example

[EXTEND RN .75
What is our goal?

wToprovide an efficient higher educatiothe amount of benefits brought to individuals
and society by education has to bégh.

wln a study made by UNESCO (20&8cation efficiency is divideid:
Ainternal efficiency: measures the output and outcome of the education systethe set of
competences acquired imiversity,
A external efficiency: measures the extent to whitlise competences are translated into economical
social benefits=> statistics related to graduate unemployment are considered indicators
quantifying educationadfficiency.

ALY 2NRSN) G2, ao0S, . 6fS (2 2dzalA T efrom gulling
NBEa2dNDSas GKS SRdzOFGA2Yy ASO02NJ Ydzaid H
by proving its efficiency and contribution to GDP growttes®loyable students

Aln maljority of countries, the education level influences directly the ihdRvdzl & Q
and alsothe labor market outcomes(EuropeanCommission2014)=>there is a

connectionbetweeneducationandthe featuresof beingemployable
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How to support educational efficiency? (1")

* By developing the necessary skills and knowledge which are useful for a certain
professional qualification;

* The necessary skills and knowledge which are useful for a certain professional
qualification are indicated in frameworks, e.g.:
« frameworks defining education quality;
« frameworks reflecting the necessary skills and knowledge to be efficient in a certain domain.

* Several frameworks defining education quality exists and provide instruments to
analyze/support education efficiency, e.g.:
* UNESCO General Education Quality Analysis/DiagnosisFramework;
* National Qualifications Frameworks — developed under the auspices of the Bologna process;
 European Quality Assurance Reference Framework.

3/13/2019

[EXTEND |70
How to support educational efficiency? (2)

* The frameworks reflecting the necessary skills and knowledge to be efficient
in a certain domain can be used to research whether the graduates of
certain higher education institutions have the necessary competences to be
productive on the market, e.g.:

+ e-Competences Framework — for ICT professionals (e-CF);

« the Skills Framework for the Information Age (SFIA);

 European Skills/Competences, qualifications and Occupations (ESCO)- “identifies and
categorizes skills, competences, qualifications and occupations in a standard way,
using standard terminology in all EU languages and an open format”:
http://ec.europa.eu/social/main.jsp?catld=1042&langld=en

Co-funded by the
Erasmuse+ Programme
of the European Union

Key concepts

AProfessionagualification
ALearningoutcomes

AKnowledge versus skills verst@mpetences
AcCategories otompetences
ACompetencesiescriptors



http://ec.europa.eu/social/main.jsp?catId=1042&amp;langId=en

Cotinada by ke
Erasnuss Proguanee
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Professional qualification

« the official recognition of the value of individual learning outcomes for the
labor market, as well as for continuous education and training/ lifelong
learning through a study certificate/ diploma that confers the legal right
to practice a profession;

3/13/2019

[EXTEND [l -
Learning OUtcomes Descriptors

(8) Personal and professional
development.

* the set of
knowledge, skills
and competences a
person has
acquired and
he?she is capable of
demonstrating
them after
completion of the
learning process on
a particular
schooling cycle;

Transversal
competences

Skills (functional -
action dimension)
Knowledge (cognitive
dimension)

(7) social interaction

‘. (6) Autonomyand responsibility

(5) Creativity andinnovation
@) Critical and constructive
reflection

(3) Application, transfer and
problem solving.

Professional
competences

(2) Explanation and interpretation

(1) Knowing, understanding and

Co-funded by the
Erasmuse+ Programme
of the European Union

Knowledge versus skills versus competences

AKnowledge the result ofassimilation, by learning, of information; a set
of facts, principles, theories and practices of a particular field of work or
study;

ASkills the ability to apply and use knowledge to perform tasks and to
solveproblems;

ACompetences the proven ability to select, combine and use
appropriate, knowledge, skills and other acquisitions (values and
attitudes) to successfully solve a certain category of work/ learning
situationsaswell as for professionalor personaldevelopment,under
conditionsof effectivenessandefficiency.




3/13/2019

[EXTEND .%o C :
Categories of competences -

* Professional competences:

« proven capabilities to select, combine and use appropriately the knowledge, skills
and other acquisitions (values and attitudes) to successfully solve a certain
category of work situations/ learning, circumscribed to the profession in question
in an efficient and effective manner;

« can be general orspecific;

« Transversal competences:

« capacities that transcend a specific domain / study program, having a
transdisciplinary nature.

10

Cofunded by the
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Competences descriptors

« Generic descriptors:

« are compatible with the descriptors of the European Qualifications Framework
(EQF / CEC) for bachelor, master and PhD —
https://ec.europa.eu/ploteus/en/content/descriptors-page ;

* based on them, both professional (generic descriptors 1, 2, 3, 4 and 5) and
transversal competences (generic descriptors 6, 7 and 8) are examined and
described.

* Level descriptors:

« explains generic descriptors for each learning outcome, for each type of
competence and for each level of qualification.

11

[EXTEND RN .75
Competences descriptors grids i Romanian example

ANational Qualification Framework from HighEducation:

A unique tool that establishes the structure of C}uahflqa_uor]s and ensures national recognition, and
|ntetrnat|0nal compatibility anccomparability of qualifications acquired within the higher educatio
system;

A facilitates the recognition, measurement and relationship of all learning outcomes achieved within|
higher educatiorsystem;

A ensure the consistency of certified titles atiglomas;
ANational Qualification Framework from Higher Educati@nid:

Aintegrates on qualification levels and generic descriptors, professional and transversal competd
detailed by levetiescriptors;

AGrid1:

A a tool for analyzing, describing asdaluating a qualification obtained through a bachelor/master/Ph
program;

AGrid2:

A atool for identifyinug correlationsbetween professionalcompetencesand transversalcompetences,
content areas, study subjects and assigned cre

12
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[EXTEND B -5 @&
Competences descriptors grids for an engineering -
bachelor program

* Level: bachelor

* Fundamental domain: Engineering Sciences

* Domain: Computers and Information Technology
* Study program: Engineering Information in English

« Organising institution: University POLITEHNICA of Bucharest (w
ww.upb.ro), Faculty of Engineering in Foreign Languages h
ttp://ing.pub.ro/)

« See UPB_Grid1, UPB_Grid2 documents (filled as an example)

14

Co-funded by the
[EXTEND B .3
Exercise
AseeUPB_Grid1_templatdJPB_Grid2template

AExercise:
AThink at one professional competence for yalamain (C1 from the template) and
the corresponding explicit competences through level descriptors (CiMi$p H Z X
AFill it inUPB_Grid1_template
AFill inUPB_Grid2_templateome subjects which help the students acquire the ong]
stated competence.

AExchangghe filled templateswith a colleagueand checkif the competencesclearly
stated.

15
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Fromcompetencesdescriptorstosubjectdescriptions=
stepstodescribe highereducation qualifications

* Step 1: description of the study program through professional
competences and transversal competences — Grid1;

* Step 2: identifying, for each study program, a correlation between

competences and content areas, study disciplines and credits allocated
to disciplines — Grid2;

* Step 3: elaboration of the study curriculum, in accordance with the
competences defining the qualification — Study plan;

* Step 4: elaboration of the subject descriptions in accordance with the
curriculum and the competences defining the qualification.

3/13/2019
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Subject description — UPB example

 See Study_plan_for_Engineering_Information_in English_at_UPB;
* See Subject _description_template;
* See Subject_description_for_Systems_Engineering_at_UPB,

discipline taught during 4t" year of study at Engineering Information
in English specialisation at UPB.

17
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Work session

e Fill in the Subject _description_template for a lecture youteach.

* Exchange the filled template with a colleague and check if the information
is clearly stated.

* Materials:

ttps://www.dropbox.com/home/UPB_Didactic 2015/Rusia/Final/CompD e
scriptors

® You can send questions to: maria.dascalu@upb.ro

3/13/2019

19
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Assoc. prof. Maria-luliana Dascalu, PhD
University POLITEHNICA of Bucharest, Faculty of Engineering in Foreign
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Roadmap

« Fundamental change in education and challenges forteachers in digital age
* Teaching paradigms

» Design models forteaching

* Media or technology

« Key media and technology characteristics

* What technology/media to choose for our teaching?

« Social media

« Analysis of technology and media from an educational perspective

« Commonly available teachingtechnologies

[EXTEND RN .75
Fundamental change in education

wTechnology is leading to massive changes in the economy, in the way we
communicate and relate to each other and in the way we learn.

wYet our educational institutions were built largely for another age, based
around an industrial rather than a digital era.

AThus teachers and instructors are faced with amassive challenge of change:
we have to deliver courses suitable fort o d acyltoral and social values, for
knowledge workers.

wCould you nominate some challenges a teacher has to face today?



http://www.mariaiulianadascalu.com/
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[EXTEND N -7
Challenges for teachers in digital age
* Greater diversity of students

* Thelifelonglearningmarket

« Digital natives

3/14/2019

EXTEND BN
Teaching paradigms

« Objectivism/ behaviorism: a course must present a body of knowledge to be learned-
facts, formulas, terminology, principles, theories; anfi o b j e defdher iasto be very
much in control of what and how students learn, choosing what is important to learn,
the sequence, the learning activities, and how learners are to be assessed.

« Cognitivism: focuses on comprehension, abstraction, analysis, synthesis, generalization,
evaluation, decision-making, problem-solving and creative thinking; a teacher teaches
students how to learn/ how to develop stronger or new mental processes for future
learning.

= Constructivism: knowledge is mainly acquired through social processes or institutions
that are socially constructed - schools, universities, online communities. Thus what is
takentobe i v a | knewtedge is also socially constructed. Knowledge is constructed
based on personal experiences and hypotheses of the environment.

« Connectivism: knowledge is built outside the individual, within networks.

E xTE N D - Co-funded by the
of the European Union
Exercise

1. What teacher paradigm do youuse?

2. What areas of knowledge do you think would be bestfit a uay ht o
learned through a constructivism approach? Why?

3. Whatareas of knowledge do you think would NOT be appropriately
taught through a constructivism approach? Why?

4. What areas of knowledge do you think would be bestfit a uag ht o
learned through a connectivism approach? Why?

5. What areas of knowledge do you think would NOT be appropriately
taughtthrough aconnectivismapproach? Why?
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Designmodelsfor [oomme
teaching —

lectures

Epistemology |20th |21t | Academic
century | century | quality
learning | learning

Flexibility

Objectivist - . - ‘

Interactive

. lectures/semi

1. Whatdesign models are e
N Classroom-type

more suitable for your | enlinelearning

? ?

course? Why? ontne

learning

Experiential

learning

2. State some strengths
and  weaknesses Of | Fasemcarming

Constructivist | ***

Objectivist n/a . D -~

Constructivist | n/a Ll - bt

Constructivist

Objectivist n/a - - bl

MOOCS. Communities of

practice

Connectivist

XMOOCs

Objectivist n/a . - -

MOOCs.

Connectivist n/a
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[EXTEND |ERY ..o
Media or technology?

wTechnology:

wtools and machines that may
be used to solve real-world
problems, to support teaching

and learning.
wMedia:

wdepend on technology, but
technology is only one

element of media;
wparticular ways

of

representing, organizing and

communicating knowledge;

wDetermine which is a medium and
which a technology, or which could

be

both and

conditions:
WA newspaper
wA learning management system
wAblog
wTwitter
wSecond Life
wA podcast

wAnN open textbook

under

what

Co-funded by the
Erasmuse+ Programme
of the European Union

Discussions

ADo you think that knowledge becomes something different when
represented by different media? For instance, does an animation of an
algorithm is better than writing the algorithm on the blackboard?

Example: _https://www.cs.usfca.edu/~galles/visualization/Algorithms.html

AWhat in your view makes the Internet unique from a teaching perspective,
orisitjustold wineinnew bottles?



http://www.cs.usfca.edu/~galles/visualization/Algorithms.html
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Key media and technology characteristics....

3/14/2019
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Continuum of knowledge dissemination

online
Online: xMOOC collaborative c¢cMOOC
learning
Class- transmissive interactive seminar
room: lecture lecture
Techn- television computers telephone
ology:
broadcast communicative
Control instructor learner

11

Co-funded by the
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Separations of teacher

slinstructors from learners

Place

Same Different
Live (face-to-face) | Webinars
Same media: lectures, Video-conferencing | Synchronous
seminars, tutorial, | Virtual worlds
labs, workshops Remote labs
Time
Recorded media:
books, cassettes,
Self-managed LMSs, online
Different | labs, di forums,
studios lecture capture/
Library/learning | streamed video,
centres blogs, wikis

12
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video conference

Second Life

Communicative

13

Significance of the Internet in terms of media

characteristics
~ Broadcast
P Tecture lecture capture  OERs._
K live TV d g
YouTube  books
} LMS \
/ Elluminate e-ponfolios \
Synchronous T Asynchronous|

online discussion forum

wiki

3/14/2019
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Continuum of media richness

educational TV

blog
text- (broadcast)
seminar book video
wiki webinar xMOOC mobile
i learning
cMOOC Ted
talks simulations
radio )
Khan YouTube: yirtual
telephone lecture Academy bacteria  worlds
single fidk

14
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Exercise

1. Do you use technologies for teaching?

2. How do you decide what technologies to use for teaching? Do you
have atheory or set of principles formaking such a decision?

15



[EXTEND N -7
What technology/media to choose for our teaching?

» Technologies are merely tools that can be used in a variety of ways.
What matters more is how technologies are applied. The same
technology can be applied in different ways, even or especially in
education.

* Soin judging the value of a technology, we need to look more closely at
the ways in which it is being or could be used. In essence this means
focusing more on media i which represent the more holistic use of
technologies.

3/14/2019

16

[EXTEND |G .-
Exercise

 Take one of the courses you are teaching at the moment. How
could you make your teaching more communicative,
asynchronous, and rich in media? What media or technologies
would help you dothis?

17

[EXTEND RN .75
Social media

ABIo?s - allows an individual to make regular postings to the web, e.g. a personal diary or an
analysis of currentevents;

AWwikis-anfi o p edflattive publication, allowing people to contribute or
Acreate a body ofinformation;

A Social networking - a social utility that connects people with friends and others who work,
study and interact with them;

AMultimedia archives - allows end users to access, store, download and share audio
recordings, photographs, and videos;

Avirtu?l worlds - real-time semi-random connection/ communication with virtual sites and
people;

AMultiplayer games - enables players to compete or collaborate against each other or a third
party/parties represented by thé computer, usually in real time;

AMobile learning - enables users to access multiple information formats (voice, text, video,
etc.) atany time, any place.

18
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Exercise

around social media?

Take one of your courses and analyze how social media could be used

in your course:
« what new learning outcomes could the use of social media help develop?
would it be better just to add social media to the course or to re-design it

19

EXTEND EH:-
Analysis of technology and mediafroman
educational perspectlve

Objectivist C
Tests Essays E-portfolios FaceBook
Simulations
Google
Books LMSs Discussion i
(egMoode) “forime Games
Flikr
Lectures Seminars Wikis
Wepmen Second Life Blogs
Credit Non-credit
Teacher control Learner control

20
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Continuum of technology-based teaching ™

'
E y
ded

face aids

face-to- classroom flipped hybrid fully online
(distance)

all technology

no technology

(delivery)

21
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Commonly available teaching technologies

« learning managements systems (e.g. Blackboard, Moodle, Desire2Learn, Canvas);

« synchronous technologies (e.g. Blackboard Collaborate, Adobe Connect, Big Blue
Button);

« lecture recording technologies (e.g. podcasts and lecture capture);

« tablets and mobile devices, e.g. iPads, mobile phones, and the apps that run on
them;

+ MOOCs and their many variants;

« other social media, such as blogging software, wikis, Google Hangout, Google Docs
and Twitter;

« |learner-generated tools, such as e-portfolios.

3/14/2019

22
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Discussions

1. Do you use a LMS? What?
2. How much formal training have you had on your institutional LMS?

3. Is this enough training/ are you now fully confident that you know all
the features and how best to use them?

23

EXTEND BN
Conclusions

Nine steps to quality teaching in a digital age:
« Step 1: Decide how you want to teach
« Step 2: Decide on mode ofdelivery
« Step 3: Work in aTeam
« Step 4: Build on existingresources
« Step 5: Master the technology
« Step 6: Set appropriate learninggoals
« Step 7: Design course structure and learning activities
« Step 8: Communicate, communicate, communicate
« Step 9: Evaluate and innovate

24
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Engineering Education Research

Engineering Education Research in the World

t} Engineering Education Research in Eur?pe

>Centres of Teacher Development ‘

Engineerindeducation

Teaching knowledge and principles related to

the professional practicef engineering. e
Engineering education integratessearchand understandingand
education (practicefo accelerate improving thepractice

technological and educational innovation and
to improve the quality and diversity of
engineering graduates entering the technical
workforce.

Handbook of Research on Recent De:




14/03/2019

Associations and initiatives

Associations
ASER American Society for Engineering Educa(ioms:// www.asee.ord)
IEEE Education Socidlytp://ieee-edusociety.org)

SEFt, European Society for Engineering Educa(ior
IGIP- International Society for Engineering Pedag(dit

PhD Engineering Education (or similar)
VirginiaTech- Department of Engineenig Educatiornttp://w t.edu)
PurdueUniversity- Schoolof EngineeringEducation(https //engineering. purdue.edu/ENE
G126 Sy3IAYSSNAY3 A4 LINSOEADSEDRGT (SINYSRI | yR
AalborgUniversity(Denmarky UNESCO Chair earningn
ChalmerdJniversityof TechnologySweden) Departmentof Appliedinformation Technology
Engineering Education Research and TeachiSgy i § N& X

Initiatives
LASPAU affiliated to Harvard hitp://www lasp
CDIOConceiving Designing Implementingg Operatingg from MITto the world - hitp

arvard.edi

MITreport- The fivenstitutions mosfrequently identified
asW¥ O dzNJIEB \RifeMye@ringeducation

(Graham, 201.10)

Number of recommendations

[EXTEND 1 .-

MITreport- The10 mostfrequentlyidentified¥ S Y S NH
f S Menhghaedringgducation

(Graham, 2018 p.10)

Number of recommendations

[EXTEND -



http://www.asee.org/)
http://ieee-edusociety.org/)
http://www.sefi.be/)
http://www.igip.org/)
http://www.enge.vt.edu/)
http://engineeringeducationlist.pbworks.com/w/page/27610370/Engineering%20Education%20Research%20and%20Teaching%20Centers
http://engineeringeducationlist.pbworks.com/w/page/27610307/Engineering%20Education%20Departments%20and%20Programs%20(Graduate)
http://www.laspau.harvard.edu/
http://www.cdio.org/

Engineering Education Research

in the World

SCOPUS JOURNAGS b DL b99wLbD 95! /1 ¢Lhbé [Lal
AL. (2018)

Evolution of the number of publications from 1970 to 2

Scopus indexed documentd S NOK NB adzA § &

2T GKS GSN¥Y «a

Conferenceroceedings 60250
900 Journals 18610
i Book Series 3470
b Trade Publications 1648
00 Books 416
Reports 150

op 25 HEI with
Spapats pubished in
journals

G9Yy3IAYSSNAY 3

Sincel970

14/03/2019

1 Purdue University 298
2

3 Pennsylvania StateJniversity 185

pebm e e

==} e e
6 University of Texas at Austin 120
University of Washington Seattie 117
Massachusetts Institute of Technology 117
9 Texas Aand M University 112
10 North Carolina State University 111
11 Arizona State University 109
12 Camegie Mellon University 100
13 Stantord Unversity 97
14 Universidad Politecnica de Madrid 9%
15 lowa State University 88
16 University Michigan Ann Arbor 84
17 Technion Israel Institute of Technology 83
18 University of Manchester 82
19 University of Wisconsin Madison 82
20 Delft University of Technology 77
21 Missouri University of Science and Technology 72
22 Nanyang Technological University 70
23 Rensselaer Polytechnic Institute 67
24 LoughborougHUniversity 66
unversitat Poiitecnica de Cataiunya oo
University of Fioriaa oo
UL peiKeiey oo




Scopus
Top 25 HEI with
papers published in

journals
G9y3IAYySSNAY3

5years201216

New HEI entering Top 25 bibliometric:
A Aalborg Universitet

A
A
A
A
A
A
A
A
A
A
A

Utah StatdUniversity

University ofLjubljana

NationalTaiwan NormalUniversity
Chalmers University dfechnology
Oregon StatéJniversity

Universidad d&salamanca

Universidad Nacional de EducacioBiatancia
Queensland University of Technolo@yT
NationalTaiwanUniversity

The Royal Institute of TechnologyH
Universidade déinho

14/03/2019

wSaSI NOK W2dzNYIfay

GOy 3IAAY

Topl0 authorswith paperspublishedn journals

[EN Borrego, M.

A Wald, M.

Dym, C.L.

N Atman, C.J.
Ohland, M.W.

Il BesterfieldSacre, M.
I Pudiowski, Z.J.
N Kolmos, A.

Felder, R.M.

Finelli, C.J.

L) Adams, R.S.

Case, J.M.

| # [Name ] Number of papers Area (Bachelor or Master degree;
37

Mechanical Engineering

36 Engineering Math and physics
26 Engineering design

25 Industrial Engineering

24 Mechanical Engineering

23 Industrial Engineering

23 Electrical Engineering

22 Social Science and Psychology
20 Chemistry Engineering

18 Electrical Engineering

18 Mechanical Engineering

18 Chemical Engineering

Scopugournals¢d Sy 3 A Y SSNA y
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Perspectiven the evolutionof the numberof publications
(19702017)

Topl5 European countriggublishing papers EER; 5-year
averagenf publications

30 31.€ 58.€ 39.€ 39

232 8.4 3. 1€

S —— 1330

1
1.
51
72

1 | - - - .

344 246 132 10 7€ 62 4
23¢ 14 11 7.4 7€ 2.4 24
22¢ 16 126 11€ 3 0 0
202 13 5 44 54 5.6 4.4
19z 17 78 6% 4 12 12
18¢ 186 5.6 5.6 3£ 1€ 18
151 15 28 26 2 3 46
poriga 1} 13¢ 14 6. 3z 22 0 02
127 12 34 2. 4z 1 18
11¢ 10.2 58 2.4 3 06 04
oreece 1} 112 92 46 5.6 1 0 0
o 1} 10¢ 10.6 24 1€ 2.6 1.4 12
| G| B E B ‘| OE
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I | 10pZ5 HE Insututon’ 1
| S U110 [
1 universigaad Folitecnica ae maaria 10
2 Delft University of Technology 75
3 University of Manchester 1
4 Universitat Politecnica de Catalunya 65
5 Aalborg Universitet 61
6 Loughborough University 58
7 university of Ljubljana 52
8 Universitat Politecnica de Valencia 48
9 Universidad Nacional de Educacion a Distancia 44
10 University of Strathclyde a1
University of Edinburgh a1
Budapest University of Tech. and Economics a1
13 Chalmers University of Technology 39
Openuniversity 39
university of Twente 39
16 Imperial College London 36
university of Cambridge 36
18 Universidad Carlos Ill de Madrd 35
‘The Royal Institute of Technology KTH 35
20 Norges TeknisRiaturvitenskapelige Universitet 32
21 Linkopings universitet 31
22 University of Leeds 30
Aalto university 30
24 University of Birmingham 29
KU Leuven 29
75 | University of Sheffield g
| universiaade do Minno 28 ﬂl
Num.
1 International Journal of Engineering Education 354 Eng. Ed.
2 IEEETransactions on Education 286 Eletrical+ Eng. Ed.
3 International Journal of Electrical Engineering Education 252 Eletrical Eng. Ed.
4 European Journal of Engineering Education 203 Eng. Ed.
5 Computer Applications In Engineering Education 155 EngEd.
6 International Journal of Continuing Eng. Education and Life Long Learnir 139 Eng. Ed
7 International Journal of Technology and Design Education 102 Ed. Technology
8 Computers and Education 78 Ed. Technology
De T Del 61 Ed. Technology
10 Journal of Professional Issues In Engineering Education and Practice 58 Eng. Ed
11 Computers In Human Behavior 57 Eng. specific
12 IEE Colloguium Digest* 56 Eng. specific
13 British Journal of Educational Technology 50 Ed. Technology
14 Engineering Science and Education Journal* 50 Eng. Ed. and Scienc
15 Journal of Online 50 Eng. specific
16 Journal of Education 39 Mec. Eng. Ed.
17 IEEE Antennas and Propagation Magazine 36 Eng. specific
18 Journal of Technology Transfer 33 Eng. specific
19 IFAC Papersonline 30 Eng. specific
20 IEEE Transactions on Learning Technologies 26 Ed.Technology
21 Journal of Engineering Education 26 Eng. Ed.
22 World Transactions on Engineering and Technology Education 25 Eng. Ed
23 Journal of Cleaner Production 24 Eng. specific
24 Research Policy i 24 Eng. specific
25 EuropeanJournal ¢thysics i S i 5 i

Times Higher Education Top 25
Centres of Engineering
Educatioror StaffDevelopment
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Centresof Engineeringducatioror StaffDevelopmenin
the TimesTop25 (1-10)

RconSupbo
- University of Oxford Training & development

United Kingdom

P ) at X
Caltech Center for Teaching, Learing, & Outreach (CTLO)
https:/Avww ctio.catech.edu/
Carainal at work
https://cardinalatwork.stantord.edu/learrgrow
CETE Center of Excellence for Technology Education (network)
Unitea Kingaom P WWW.CEtE-Net.Cm/Nome; /No_cacne=1
i Teaching and Learning Letttp://til.mit.
c L

United States

mit.
Harvara University Office of Faculty Development & Diversity
“ United States https://taculty.harvard.edu/about
on University Keller Center fomnovation in Engineering Education
United States https:/ikellercenter princeton.edu/
I College London Education and teaching support
United Kingdom p a
ETH Zurich Educational Development and Technology (LET)
Switzerland html
University 1oria, Berkeley  Center for Teaching & Learning
Unted saes ey e
Uriversity of Chicag Uic.edul)

Centresof Engineerindgeducatioror StaffDevelopmenin
the TimesTop25 (12-20)

| Rank lHigher Education Institution ____IEducation supprt
12 ale University Center for theintegration of Research, Teaching, and Learning (CIRTL) (networky/hteps.cirtl.net/)
United States Center for Engineering Innovation and Design (Cbif/ceid yale edu/aboutl/#courses)
13 Unive y of Pen ) Leonhard Center for Enhancement of Ewgiring Education
United States http:/fwwnw.engr.psu.edufleonhardcenter/

Iniversity of California, Los Ant

Human resourcesTraining and Development

United States hruch

niversity College Londor UCL Centre for Engineering Education

United Kingdom hitp:/lwww.engineering.ucl.ac.uk/centrsor-engineeringeducatio
Columbia University Center for the Integration of Research, Teaching, and Learning (CIRTL) (network)
United States https:/hwww.cirtl.net/

Johns Hopkins University Center for Educational Resources (CER)

United States htip:/fcer jhu.edu/about

University Human resources

Unl;ed States https://hr.duke.edultraining/courseofferings

James McCormick Family Engineering Teaching Excellence Institute (METEI)
engheering.cornell _exentie/)
United States Center for Teaching Excellence (CTEpgtHwww cte cornell.edu/about/index. html)

Northwestern Universi Center for Engir (NCEER)
United States htp:/Awww.mccormick.

niversity of Michiga Center for Research on Learning and Teaching in Engineering&G#a)
United States hitps://crite.engin.umich.edu/

Centref Enaineeri nd ucatioror StaffDevelopmenin
| ucation sTpor
f Mi Center for Research on Learning and Teaching in EngineeringEGRLY

University
W—hnps ‘llcrite.engin.umich.edu/
i i Education Technology Office (ET@p://edtech.engineering utoronto.cal)
Centre for Teaching Support & Innovation (Ci$tp://teaching.utoronto.cal)
Center for Faculty Success (CFS)
cmu

Singapore  Centre for Development of Teaching and Learning (CDTL)
ttp:/fwww.callnus. edu. sglwelcometo-cdtl htm

re
London 5cN0ol of ECONOMICS and  academic and b D Ise.ac.uk/StaffiDi
Politic: D Division)

Science

Teaching and Learning Centhatps:/finfo.Ise.ac.uk/StaffiDivisions/TeachirancLeamingCentre/Teachingand-

United Kingdom LearningCentre)



http://www.ox.ac.uk/staff/working_at_oxford/training_development?wssl=1
http://www.ox.ac.uk/staff/working_at_oxford/training_development?wssl=1
http://www.ctlo.caltech.edu/
http://www.ctlo.caltech.edu/
http://www.ctlo.caltech.edu/
http://www.cete-net.com/home/?no_cache=1
http://tll.mit.edu/about/who-we-are-and-what-we-do)
http://mitcommlab.mit.edu/about-us/)
http://www.imperial.ac.uk/engineering/staff/education-and-teaching-support/
http://www.imperial.ac.uk/engineering/staff/education-and-teaching-support/
http://www.ethz.ch/en/the-eth-zurich/organisation/departments/educational-development-and-technology.html
http://www.ethz.ch/en/the-eth-zurich/organisation/departments/educational-development-and-technology.html
http://teaching.berkeley.edu/
http://coemakerspace.uic.edu/)
http://innovationcenter.uic.edu/wordpress/?page_id=475)
http://innovationcenter.uic.edu/wordpress/?page_id=475)
http://edtech.engineering.utoronto.ca/)
http://teaching.utoronto.ca/)
http://teaching.utoronto.ca/)
http://www.cdtl.nus.edu.sg/welcome-to-cdtl.htm
http://www.mccormick.northwestern.edu/research/engineering-education-research-center/
http://www.cte.cornell.edu/about/index.html)
http://www.cte.cornell.edu/about/index.html)
http://www.engineering.cornell.edu/academics/teaching/teaching_excellence/)
http://www.engineering.cornell.edu/academics/teaching/teaching_excellence/)
http://cer.jhu.edu/about
http://www.cirtl.net/
http://www.engineering.ucl.ac.uk/centre-for-engineering-education/
http://www.chr.ucla.edu/training-and-development
http://www.chr.ucla.edu/training-and-development
http://www.chr.ucla.edu/training-and-development
http://www.engr.psu.edu/leonhardcenter/
http://ceid.yale.edu/about-1/#courses)
http://www.cirtl.net/)
http://www.cirtl.net/)
http://www.cirtl.net/)

Two exemples of missions

VirginiaTech
We advance thengineering profession by integrating research and teaching to impact learning g
practice.

Purdue- School of Engineering Education (ENE)

Our mission to transform engineering education based on scholarship and research rests on thr
pillars: Reémaginirg engineering and engineering education, creating f&ieping knowledge, and
empowering agents athange.

Above all else, we seek to put students first in alldee

UCL- Centre for Engineering Education
The Centre for Engineering Education worksrprove Transitions into and through engineering for
people at different stages in their lives or careers. Both an active participant in the global engingf
community and an observatory for that community, we seek to be a cataI?/sl) partnering witlsoth
YR LINEGARAY3I F LIX I GF2NY F2NJ RSol YR | O
sustainable future.

Concluding remarks

Engineering Most effectivemodels?
EducationPractic Bestpractices?

Engineeringeducatio Why? HowWho?
Research (EER)?

Centers/ Departments What would youdo?

Schoolof EE? What would you like to have ia
perfect world?
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t} Motivation for active learning
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) PBL at IEMUMinho
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Goldberg, DE.,& SomervilleM. (2014) AWholeNew

Engineer FIVBillarsOFCHANGE

Alegria Confianga Coragem Abertura olaboragéo
(Joy) (Trust) (Courage) (Openness) (Collaboration)

Developmentof Competences

Teachingand Learning
system based on thiglea of
knowledge transfer

Teachingand Learning
system based on the idezf
transition developmentof

[ FLIOAGE (G2 Y20AfA1 S NBa2dNDSa 61y26f ¢
contexts, to formulate and solve problems.

LeBoterf (1997, 2004, 2005); Zariian (2001) |

[ SINYAYy3 2dziO2YSa INB aqadldasSvySyida 27
‘ and/or be able to demonstrate after a completion of a process
off SENYyAYy3Ié d ceveropos)
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Active Learningkey ideas

Active Learning Meaningful Experiences

Contextg adequateenvironments

Engagement energy andnotivation

Relevance; why learnthis?

Critical thinking; evaluate their owrearning
Felder & Brent (2009), Prince (2004), Prince & Felder (2BO6)vell & Eisor{1991)

EVIDENCES?

Based on a metanalysis of the data published in 225 studies,
Freeman et al. (2014) refer thaictive learning increases the
LISNF2NXIFyOS Ay SEIFYax FyR fSOi

Active Learninggnvironmentgexamples)

FlippedClassroom PBLg Problem earning
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Aprendizagenativa
Continuumg M. Prince(2010)

Tornar aaulamais Atividadesinformais Atividades Problemas como parte
ativa emequipa estruturadasem central da disciplina
equipa

+ CENTRADO NO + CENTRADO NO
PROFESSOR ALUNO

. : " Aprendizagem Basead
Aprendizagem Agrlent;ilza?em Agrendlza?_em em Problemas e
Ativa olaborativa ooperativa Projetos (PBL)

Prince (2011) hps:/www.asee.org/documents/conferences/annual/2011/plenaspichaet

G ¢ R@ive Learning 2 Y U A yRdird2
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Make the Informal Structured Pr?blems
lecture active =~ Group Team Drive the
Activities Activities Course
Active Collaborative  Cooperative ~ Problem- | Project
Learning Learning Learning Based |&|Based
Learning | Learning

PBLc ProjectBased
Learning

APRENDIZAGEM BASEADA EM PROJETOS INTERDISCIPLINARES
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PBL- principios

Based ona
problem
Longduration Have aconcrete}

resullt

Initiative developed once during a limited time period, to delivej
prtolar g RO G senvce

Teamwork interdisciiplinar

Project types

An exercise of project

0000

. Course () Project

Projecttypes

Acourseas a project

@
| /
\\‘- - --//

. Course () Project
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Project types
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Interdisciplinary projectapproach

00 00

@ couse ) project

Tipos de projetos

Interdisciplinary projectapproach

.:,&

@ couse (O projeat

Short number of papers relating PB

and INDUSTRY and EE
Networking

Higher
intensity of
contactg
company pr

Interaction Visitsg
with | context for
companies; problems

Lower

intensity of
contactg lab

project
Simulation
¢ realistic

problems
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UMinho MIEGI_PR}]7th Semester

( LEAN

Gewiss ‘ Reorganize an assembly cell for elec8i¢j dzA LIY Sy i X

Sonic}arlaReduce the Lead Tin@d propose a new MES system

INF.SIST :
Firmago ‘ Reduce the Lead Time from 3 toveeks

Leoni ‘ Reduce the Lead Time from 3 to 2 weeks of the protosgetion

COntinentallT$estructure the internal logistiystem

Rembalco}rReorganize the layout and improve the productivity of two sections

UMinho MIEGI_PR]L7th Semester

Project focused on part of the production system |

14/03/2019

3
Reconnaissance Analysisand Diagnosi Improvement Propos:
(until week4) (until week11) (until week17)

Everydisciplinaryareas Problemfocus

]
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. Industry /

A
professionals AN |

. Active

Learning /
teachers

Real
Problems

o Competences/
students

Simulation -
Scenarios
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Outline

t Curriculum in the context of HE
5
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Whatis Curriculumn the Contextof HE?

caL{{LbD ¢9wac¢

Barnett, R., & Coate, K. (2005). Engaging the Curriculum in Higheation. Maidenhead: Open University Pres
Society for Research Into Higher Education.
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What is Curriculum in the Context of HE?

A Curriculum as @roduct
Linear and statidBobbitt (1918), Tyler (1949) e Taba (1962)

A Curriculum as @rocess
Focus on the experiences: Caswell & Campbell, (1935), Tanner & Tanner (1980)

A Curriculum as @roject
Flexible and Alignment;/Zabalza (2009); Biggs (2003); Barnett, et al. (2001).

Foracommon understanding

Curriculum is understood as Project and includes theteaching anc
learning experiences the process of itsdevelopment (design)

development and evaluation) and the followirkﬁy elements (objectives
content, resources, assessnteand teaching and learning strategies), in order
students to develop knowledge and competences related to a given area/don|

Zabalza, M. (2009). C docentes del io:calidady desarrollo (2nded.). Madrid: Narcea.
Barnett, R., Parry, G., & Coate, K. (2001). Conceptualising Curriculum Change. Teaching in Higher Education, 6(4), 435-449.

Biges, J. (2003). Teaching for quality learning at university. Maidenhead: SRHE & Open University Press.

3 KEYIDEAS ABOUT CURRICULUM IN ENGINEEF
EDUCATION

14/03/2019
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1/3

GSYIAYSSNRAYI OdzNNXR Odz
the education process dfINR ¥ S &

(Boud et al., 2009, p. 491)

2/3

Curriculum are made by people.
(different interestsyvisions, opinions about what should b
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3/3

&, 2ndst not interpret any of the ideas or procedures within th
curriculumasfinal or bindingw Xn& havelearnedto expectO K I Y|

(Goldberg & Sommervile, 2014, p. 23)

Curriculum in Practice
X a2 ¢S | NBculricalym gantinuoasdielevelopment

Enables theonditions, situations, experiences and opportunitiésr students
to develop competences related to their professiopedctice.

In short, it to put the curriculum int@Ction which impliesdecision

making.

ThinkPairShare

Think
Individualg 2minutes

What is the most important dimension of the curriculum jpractice?

14/03/2019

Pair

Share
All¢ 5 minutes
Present to all the idea of the grot

%
@2 Groupsg 10 minutes
Share your individual perspective and get to a common idea inside the group
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CurriculumDevelopmeniModel for HE

PROFESSIONAL PRACTICE

SIINILIINOD.

Mesquita(2015)- Model of Curriculum Development inspired in the ten criteria to assess quality of teaching in Higher EduZafiaiza, 2009

14/03/2019

Curriculum Development Model for HE

PROFESSIONAL PRACTICE

Planning

Methods ¥
oen) A
Content eaches
Selection Skt vt Coordination

25
4
£
i
£
—
S3ION3LIINOD

Mesquita (2015) Model of Curriculum Development inspired in the ten criteria to assess quality of teaching in Higher EduZatiafza, 2009

Curriculumn Practice

CurriculumLevels
J.Goodlad(1979)
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Curriculum Levels

7 N, 7 N, 7 N,
v - \
IDEAL | | FORMAL | | OPERATIONAL
b b i
[ (I |
[ [ I
| [ [ !
N J N / N /

IDEAL CURRICULUM
refers to the rational of basic philosophy underlying a curriculum, it represent ideas ol
believes and intentions. All possibilities are allowed, because it is all aboisteths.

Curriculum Levels

7 S, ’ N, 7

\\
IDEAL FORMAL OPERATIONAL
i

|
|
|
|
|

~ / N / N /

FORMAL CURRICULUM
is a transformation of the ideal curriculumfiormal documents Can be develop at
different contexts: Ministry of Education (macro), University (meso), Teacher (micro).

CurriculumLevels

7 ~, ’ N, 7 ~,
i A Voo \
! IDEAL - FORMAL | | OPERATIONAL
| |
! I ! I ! I
| I ! I | I
\ I o\ !
~ / ~ z N ’

OPERATIONAL CURRICULUM

refers to what actually happens in the classroom. Are related tdehehing and learning
practicesand the interaction between teachers, students and, in some occasions, othe
stakeholders (e.g. companies representatives).
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Curriculum Leve

OPERATIONAL! | EXPERIENTIAL
| CURRICULUM

7 N , ~ .

IDEAL FORMAL

Perceived |
|| Refers to the

teaching and
learning
experienceshat
exists in a prograr
or course(e.g.
PBL).

Curriculum Leve

o<, .
OPERATIONAL | pERcEIVED
{| CURRICULUM

FORMAL

I
Perceived i
}

Represents the
B A interpretations of
] ‘ the stakeholders

b Experiential - regarding to what
happens in the
classroom.

Summary

- Wider sense what isurriculum:
Curriculum + Professional Practice + Competences

- CurriculumbDevelopment:
Put curriculum into action (making decisions about educational processes)

- Curriculum happens at different levels armbntexts:
Ideal, FormalQperational, Perceived and Experiential

14/03/2019
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Curriculum in EXTEND CENTERS: It is important’

WHY?

ThinkPairShare

Think
Individualg 5 minutes

What we need to define, explore and develop about the curriculung
O in the context of the EXTEND CENTERS?

Pair

(‘rnllpcr 15 minute:

Q
>
@ Share your individual perspective and get to a common idea inside the group
~— 2 Share

Allg-10-minutes

! Present to all the idea of the group
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Development, sharingmodels
andsettingup somequestions
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Teacher profile(s)

Some characteristics identified literature:
Transforming teaching and learnispaces
Being able to innovate the pedagogical practice (e.g. try diffeseategies)
Being open to learning (with students, peesthers)
Working in a collaborativenvironment
Communicate effectively (e.geedback, listening, askimgiestions)
Toknow the different learning styles sfudents
Open the classroom to theutside
Have a sense diumor
Be able to inspire and motivagtudents
Reflecting on teachingractice

Zabalza, 2009; Goldber Sommervile, 2014; Barnett, 2012; Biggs & Tang, 2011; Cowan, 2006; Fitzmaurice, 2010

Continuoudrofessional Developmef@PDModels

(Kennedy2005, 2014)

1. Training-3Sy SNl t £ &8 WRSE AGSWBRIQSNIRZQGKS (S OKSNI 68 |

2. Award—beannP— relies on, or emphasises, the completioresfardbearing programmes of studyusually, but
not exclusively, validated niversities

3. Deficit - designed specifically to address a perceived deficit in teguisdormance.

4. CascadeA ¥®2 t 5S4 AYRAGARdzZ t (S OKS Naicading ér Gisédrningtiitly the (i
information tocolleagues.

5. Standardshased- represents a desire to create a %ﬂ\fled) system of teaching, and teacher education, th
generate and empirically validate connections between teacher effectiveness and stedenng

6. Coaching/mentoringg defining characteristic of this model is the importance of the-tm@ne relationship.

7. Community ofJJractice There is a clear relationship between communities of practice and the mutually
supportive and challenging form tife coaching/mentoringnodel.

8. ActionresearchWii KS &a(ddzReé 2F | &a20Alt aAaddzadrzys Ay@2f{
view to improving the quality of action withini Q @

9. Transformative- it could be argued that theansformative model is not a clearly definable model in itself;
rather it recognises the range of different conditions required for transformatreetice.




ContinuousProfessional Developmef@PDModels
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(Kennedy2005, 2014)
not exclusively, validated hyniversities
|N| tﬁ‘gir performance.
'él SNA FGGSYRAY3 WiNI
information to colleagues.
b Coachlng/memonng defining characlensuc of this model i |s the |mponance of the-om@ne relationship.

L. Training-generaly RSt A GSNBERQ (02 0KS 0SIFOKSNJ oe Iy WSELISN
. Awardbearing- relies on, or emphaslses the completion of awhehring programmes of studyusually, but
B. Deficit- designed specifically to addressacemﬂ
b CascadeA y @2 f 3Sa AYRA @A Rz
b. Standardsbased- represents a desire to create a %mfled) system of irag, and teacher education, that can
generate and empirically validate connections between teacher effectiveness and student learning
Communit % H\j g J\E p@ GrAND GOMMUNITIES
supporfive and challenging form flhe coaching/mentoring mo
q = /0 Z SALhers, yWihza
RESEARG

=




