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Assessment of learning outcomes: a challenge for peer
reviews

1. Learning outcomes in the context of englneermg
education

2. The assessment of learning outcomes




Assessment of learning outcomes: a challenge for peer
reviews :

- Learning outcomes in the context of engineerin"g_

‘education




What matters most

in higher education?

The quality of the process ? The quality of the result ?

In order to cope with the diversity of educational systems
To encourage innovation in education

Focus on the assessment of the learning
outcome/graduate profiles
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A worldwide trend

Requirements and objectives of the educational
process to provide graduates (in engineering) with

training that meets recognized standards:
v Quality Assurance for the |
programme providers and for the accreditation agéncies

What an (engineering) graduate is supposed to
know and be able to do:

v Pkd'g'ramme,o_utcomes/graduate attributes’
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European education frameworks (for engineers)

Quality assurance

Bergen Communiqué (2005)
« Guarantee of Quality in HE »

European Standards and
Guidelines (ESG, ENQA,...)

"

EUR-ACE
Framework Standards and

QA Register (EQAR)

... guidelines (EAFSG)
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Learning outcomes

European Qualification
Framework

4

Dublin descriptors

!

EUR-ACE Framework Standards
and guidelines (EAFSG)
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The 2 pillars of ENAEE pd‘l_icy

Quality assurance

Assessment of the processes and
procedures:

Programme aims

Teaching and learning procedures
resources

Students (from admission to
graduation)

Internal quality assurance

'Compllant with the

ESG -European standards and

- guidelines for Quality Assurance
in the EHEA-

« Best practice in engineering
pragramme accreditation »
(IEA/ENAEE). . .

Programme outcomes

What an engineering degree
must enable a graduate to
demonstrate

8 domains for the knoW_Iedge,
understanding, skills and abilities

 Knowledge and
Understanding;

* Engineering Analysis; -
* Engineering Design;

* Investigations;

* Engineering Practice; :
 Making Judgement Skills;

e Communication and Tea
working Skills;

Learning Skills
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Global vision of the engineer professiona.I-,_trajectory

Expert/authority in field"

Experienced in Independent practice

Competent for Independent Practice
Educational Foundation l

!

\4 \ 4
_\ Basic Engineering Engineering
“/Education Education Workplace
1
Professional Formation P Professional Practice
Common
Accredited training , From IEA — Hu Hanahar:

Qualification | frameworks [ i
Registration .
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ENAEE authorizes accreditation agencies to award the EUR-
ACE® Label to engineering degree programmes they accredit,
at Bachelor and Master degree level.

Accreditation

E m—) Agencies

EUR-ACE® Label Bachelor & Master
Engineering
Degree
Programmes

g | EUR-ACE’



Authorized agencies (Nov 2017)

EUROPE AND THE EUR-ACE® SYSTEM
Countries with authorized agencies
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EUR-ACEP® labels granted
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EUR-ACE® Accord

On 19" November 2014, the 13 (15, in 2017) authorised
agencies signed a Mutual Recognition Agreement
whereby they accept each other’s accreditation decisions
_ |in respect of Bachelor and Master of Engmeerlng degree
~| programmes which they accredit.
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Assessment of learning outcomes: a challenge for peer
reviews :

The assessment of learning outcomes




What comes first for the design of progré-mmes?

Existing
Equipments, laboratories, staff
competences, university strength

Contents orientation Outcome orientation

Expected Graduates’ profile

Society, economy needs

_ Expected outcomes of the
......... | programme
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Defining the outcomes

Generic European
outcomes of Qualifications
the cycle l‘Y‘ Framework

Bachelor

Domain specific

4 European
Accreditation
of Engineering
Programmes
Outcomes m EUR-ACE?*

Bachelor of
Engineering

-Outcomes of th

programm i Description of the outcomes

Y e for each learning units

EUR-ACE"



Defining the outcomes

The European Qualification Framework
For example — level 6 - Bachelor

Knowledge

Skills

Combetences

.| Advanced knowledge of a
| field of work or study,
involving a critical
understanding of theories
and principles

advanced skills,
demonstrating mastery
and innovation, required to
solve complex and
unpredictable problems in
a specialised field of work
or study

manage complex technical
or professional activities or
projects, taking
responsibility for decision-
making in unpredictable
work or study contexts;
take responsibility for
managing professional
development of individuals
and groups
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Generic Outcomes

Domain Outcomes e

Master

| can apply their knowledge and

~ understanding, and problem solving
- abilities in new or unfamiliar
‘environments within broader (or
multidisciplinary) contexts related to
their field of study;

Engineering Practice

*+..Mmanagement, risk and change mana

comprehensive understandi,ng of applicable
techniques and methods of analysis, design
and investigation and of their.limitations;

practical skills, including the use of computer
tools, for solving complex problems, realising
complex engineering design, designing and
conducting complex investigations;
comprehensive understanding of applicable
materials, equipment and tools, engineering
technologles and processes, and of thelr
limitations;

ability to apply norms of engineering practice;

knowledge and understanding of the non-
technical — societal, health and safety, -
environmental, economic and industrial -
implications of engineering practice;

critical awareness of economic, organi
and managerial issues (such as prOJect
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Outcomes

The institution provides the students and public with a break-up.of the
expected outcomes into learning units :

=

MATRIX OF PLO & PAI RELATIONSHIP

Apply knowledgea of
> mathematics, science and .
2 anginesnng fundamemals J il i .

g to wall defined slectrical .

° and electronic engineenng

procedures and pracices,
2 Demonstrate practical skilis .
° which includes the abulity to .
3 troubleshoot, repairand do | 4 il v .
T maintenance work for
- electrical and electronics
3 equipment,

Demonstrate awareness
and consideration for
societal, health, safety,
legal and cultural issues 31y ‘AR R 41y ¥
and the consequent
responsibilites, talong into
account the need for
sustainable davelopment
Communicate effectively
with the engineering Y | J v J
commungy and the socwty
at large,
s Funchion inGivicualy or In J v "
teams, efectively, with 8




Outcomes

A specific issue: « soft skills » or transversal outcomes

Making Judgements | e

_ S | EUR-ACE®
The learning process should enable Master Degree graduates to
demonstrate:
. ability to integrate knowledge and handle complexity, to
formulate judgements with incomplete or limited information,
that include reflecting on social and ethical responsibilities

linked to the application of their knowledge and judgement;

a Programmes

"| Communication and Team-working |+ 1 [ 960

"« ability to function effectively in national and international
contexts, as a member or leader of a team, that may be
composed of different disciplines and levels, and that may use
vir'tqal.communication tools...
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A framework for defining outcomes

Bloom's Taxhnnmv

Justify a stand or decision
evaluate  wwaise argue. defend,judge, select, suport, vatue, critique, weigh

Draw connections among ideas
difrerentiate, organize, retate, compare, contrast, distinguish, examine
experiment, question, test

Use information in new situations
schedule, sketch

Explain ideas or concepts
classify, describe, discuss, explain, Identify, locate, recognize,

analyze



Programme learning outcomes

Two issues for the peer review:

* Are the expected outcomes well-described and

consistent with the requirements? (as an example: do the
expected outcomes for the scientific and technic outcomes comply
with the standards expected from a Bachelor in engineering) :

* Does every graduate achieve the expected outcomes

The Assessment Cycle

LEARNING OUTCOME(S)

Idontity the buming
question(s) that you
want to explore,

USE OF RESULTS CURRICULUM

How will you use the PROGRA" LEARN'NG Mentify wheve In the carriculum

rosults 10 mako changesa in studonts jearn and achieve
he curriculum 1o enhance OUTCOMES &

this learming outcome?

Your program? GO‘LS

ANALYSIS OF RESULTS ASSESSMENT METHODS

Afer collection and snatysis ideatity how and when students
reviaw and discuss the results, What demaonstrate thelr achlevoment
are your conciusions based on of tha learning outcome, What
ihe resuita of 1he evaluntion? sssessmeont methods do faculty use?
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Assessment — peer review

A - Assessment of the institutional context

The institution has a comprehensive training policy which
is clear, diversified and adapted to needs. -
Decision and consultation bodies ensure the proper
representation of stakeholders in programme training, in"
particular employers, teachers and students. ;
The management of the programme and its decision-
making processes are well organised in order to properly
carry out programme development.

The curriculum is described clearly and is properly
structured. It is made available to the relevant
stakeholders, particularly students and faculty.




Outcome institutional assessment'(_l)

Assessment of the institutional context

Some clues for the assessment

* The institution has a comprehensive training policy which is clear,
diversified and adapted to needs.
Dean’s statement, mission statements
* Decision and consultation bodies ensure the proper representation of

stakeholders in programme training, in particular employers, teachers and
students.

Bodies” membership, samples of minutes, ...

26/03/2018




Outcome institutional assessment'(_Z)

Assessment of the institutional context

Some clues for the assessment

* The management of the programme and its decision-making processes are well organised m order
to properly carry out programme development.

What is the formal process for the design and approval of new
engineering programmes? :

Analysis of a recent programme evolution/creation: why, whiéh
diagnostic, which decision process, who was in charge of the

implementation, who does the follow-up?
* The expected programme outcomes are systematically broken down into learning
outcomes assigned to the individual modules.
* The curriculum is described clearly and is properly structured. It is made available to
the relevant stakeholders, particularly students and faculty.

Available to the students, there are documents describing each
“léarning unit, its contribution to the expected outcomes, its
content and its'assessment modes.
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Outcome assessments
B- Some clues

e Are the expected results provided consistent with the requirements?.'
Teaching activities combine classical (deductive) methods with problem-
based or project-based learning methods. :
The programme workload is reasonable and enables students to achieve
the programme outcomes with enough time left for personal work, and
for engaging in independent learning. .
Besides compulsory modules, there is a sufficient range of elective
subjects to enable students to build their own profile (soft skills).
The programmes are regularly reviewed and updated to assess their
relevance. :

°'-_ Does every graduate achieve the expected results?
~ Students and alumni are aware of the expected outcomes
“‘Alumni and employers can report on the program weaknesses a
strengths (Interwews)
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Outcome orientation (8)

Good practice

Students’ portfolio

3 Modes of Assessment of Teachihg and Learning

H Teaching: Learning:
I E‘ pO I'th |l0 V\/hat?:v: a:gsz':loing What smeciaenr;;nare doing
< *Periodic Student S E i
N ° A pOI’thlIO iS a COlleCtion Of Work that a -P:gfogcser:§§2;N?§:g:n ‘A)étei\r/(;T:asrning assignments
- learner has 2 | mmoneanieainy | inesroom Assessment
collected, selected, organized, reflecte *g e Il B
d upon, and presented to show =
understanding and growth over time. I :
e L Teaching
Additionally, a critical component of a Portfolio
portfolio is the combination of a ©
learner's reflection on the individual =
pieces Of Work (Oﬂen Ca"ed E Instructional Satisfaction «Exams & Papers
arﬁfacts) as well as an overall £ | Questionnaire + Authentic Assessment
. : . 3 | -Peer observationjvisitation *Rubrics
reﬂectlon on the Story that the portfollo n *End of semester student * Program outcomes
surveys assessment

See for exampié CESC 2013 “The assessment
of learning outcomes” by R.Lile & C:Bran

26/03/2018

tells. (Barrett, 2006)

Prepared bv the Office of Faculty Enhancement




Thank you for your attention

WWwWw.enaee.eu
bernard.remaud@univ-nantes.fr
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