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Abstract — Higher educational programs increasingly rely
on project-based learning. In 2003, our engineerm
school reorganized its curriculum by incorporatinglarge
semester projects into. However, soon thereafterit
appeared that several students struggled to identif the
intended project’s learning outcomes and therefore
tended to distance themselves from it. In respons&ve
decided to clarify students the outcomes from theutset
of the project to give them a clearer understandingf the
knowledge and skills they were expected to acquirand
cultivate.

Considering that short team concrete experiences ol
advantageously help students recognise by themsedve
learning outcomes, in 2004, we began inserting hatfay
starter activities in the front-end of each of our100-hour
semester projects. Properly designed starter acfives
can give students deeper insights into the skillsnd
abilities required to better complete the project ad
associated learning, promote enthusiasm, and increa
project involvement and participation. For program
developments or reform purposes, this paper proposea
three-phase design to evaluation process of suchager
activities to ensure coherent treatment throughouta
curriculum  when educational staff's skills are
heterogeneous and/or pedagogic
shared.

Index Terms—learning outcomes, project-based learning,

starter  activities,  student

improvement.

participation,

INTRODUCTION

Student experimentation of professional skills ikeg goal
of engineering education. To enhance student ctanpies,
post-graduate schools increasingly resort to egp#al
learning [1] as a pedagogical tool. Several

responsibilities are activities.

legdin

typically involve about 200 students split into rea
Almost immediately, we faced the following problem:
several students have difficulty identifying theoject’s
desired learning outcomes (LOs) [5] and only slowly
become involved and functional within the projecntext.
Moreover, in our national educational environmentew
engineering student’s prior experience is usuaihjitéd to
traditional teaching models (cf. selective Frenofparatory
school with lectures and exercises before becoming
integrated into a&rande Ecolg The PjBL approach may
therefore be unsettling for the student. For threasons, we
considered it advisable to disclose the intendextniag
outcomes [6] to the students as soon as possilbedier to
give some meaning and significance to their prsjeatd
learning.

While traditional course materials typically listhat
learning is expected, these LOs are often not read
understood by the. To introduce project-specifidsLto
students in a more effective way, we began to gyatieally
introduce half-day concrete group experiences 0420
Conducted at the outset of each semester's 100gnojerct,
these starter activities prepare students for thkoving
large project experimentations. This paper exglottee
benefits and organizational challenges of incormgasuch
It promotes a three-phase processn fiwitial
design to evaluation, which ensures coherency antbaeg
various courses through careful LO harmonization.

This paper is structured as follows. In the fgsttion,

continuaone of our starter activities is presented as amgke. Next

section explains our three-phase process for stadtgvity

design, deployment, and evaluation. Following isect
exemplifies the first design phase as used forgmatéeng a
starter activity into a semester project. Then,aaalysis
based on questionnaires and tutors as well as raBitkess
formal feedbacks is presented. After discussingcess
refinement and examining the limits of LO alignmettite

engineering schools have recently adopted projased final section concludes and proposes avenues fareu

learning approaches (PjBL) [2] as part of theitadylis (e.g.
the CDIO™ initiative [3]). In 2003, our school rganized
its ICT engineering education program by incorpgorat
large PjBL experiences in its curriculum [4]. Tbtain our
standard three-year engineering degree, studenss mow
complete four semester long projects averaging Hddrs
each per student, during their first two yearsctSprojects

investigation.
A STARTER ACTIVITY APPLIED TO TWO PROGRAMS

Many exercises have been designed to promote teank w
or expose students to scientific, technical or mess skills.
Icebreakers, kick-offs, warm-ups, energizers andinbr
teasers are often used in group activities [7]engineering
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education, instructors use such kind of practieahgs with the institutional context, the mission and its feagan then
increasing frequency. For example, Polytech Singajpas be adjusted (e.g., periods, formality and levetafstraints,
proposed a One-Day One-Problem™ framework confngnti deliverables). For example, in our institutiondgtots come
students to a problem designed to generate probtdwing from more than 40 different countries. If desimbdr LOs
skills [8]. At the end of the program, a facilitatpresents a purposes, intercultural aspects can be includethéstarter
solution to the problem and students are encourdged activity designers.

present their own proposal. At MIT, short actiearing We integrated the above bridge mission into a 2irho

games are introduced as activities to support fbrmproject management course in a Master of Scien&yiira,
classroom education [9]. In physics, the highlynpetitive and in a professional continuing education prograithe
International Bridge Building Contest [10] challesghigh activity is then more used as an icebreaker arahsitizer to
school students to construct a small bridge undects the project management basics. Some typical sinsmt
conditions. Contestants are graded based on thetwgtal observed by the instructor during the activity &uetfully

efficiency of the bridge they built. gathered to emphasize specific points about proj
In this section, we describe a three-hour startévity management practices during the following course.
and its application to two programs. In this weibkvn short In a larger context, a bridge starter activity isoa

mission, a team of students [11] has to build allsbrlge implemented in our ¥ semester project entited “S4
between two tables that must further permit an @ibje  Engineer’s Project”, involving approximately 30 tes of
autonomously cross from one table to the other.chSa seven learners, during 110 hours (one project pamt
mission can be adapted and used as a warming-up,gam proposed by industrial partners or alumni clientshs a
as an introduction to project management coursdsteam general rule, during the design phase of a newionissve
management activities. For intended project mamage address the milestones to be followed in the corpimmgect
LOs, some quality-cost-schedule constraints an@doiced which reflect the main phases of a V-shaped lifecycodel
during this activity, for instance: [12], including the project management tasks. Bilitove
« To fulfill quality requirements, the learners mustly all, we attempt to underline the project intende®sL
use components listed in a given catalogue (eoge,r Accordingly, the starter activity of the S4 projeatas
straws, marbles, matches, sheets of paper). Aten, carefully designed to shed light to the new LOseexed
tables are exactly positioned at one meter fromheade.g., being able to (i) apply a project managemesthod in
other, and the link must be static during therder to guarantee furniture compliance with caostality
demonstration; and schedule issues, (i) organize, share tasks
« Cost and delivery are fixed for components. Auaft responsibilites within a team, valorize productpn
(but controlled) restrictive budget is granted foimmediately following the starter activity, a syskatic
covering the development and valorization feeschEastudent team debriefing, supervised by a tutor,saan
component has a specific price and delivery tinteraf increasing and accompanying reflection [13]. laqgtice,
its order (e.g., marble in 45 minutes, one metbeaive When embedded in a large project unit, the tutorefyeacts
tape in 25 minutes). Each team is responsible f&s an observer, grasping indicators of proficiesicigith a
managing its orders at the store as well as thigedgl Vview to clarifying LOs for students rather thanifigting
conditions. The timeframe may be voluntarily tight their resolution of the mission. In particulardividual as
« During the activity, the learners have 30 minutes f Well as team strengths and weaknesses are discusted

ect

and

discovering the mission, preparing the first stepshe students in relation to LOs, so as to develop aemor

design, filling a simple management plan (an oatin reflective comprehension [14] and abstract conaeatation
provided), possibly ordering the first componertsd  Of the required skills. The activity also promogsghusiasm

delivering a five-minute presentation of their ppspl. and motivation, and thus increases involvement and

During this rapid presentation, the students prethesir ~ Participation.

management plan, team organization, and a diagfam o For our project framework [4], it proved necesstoy
their proposal to a fictional customer. Then, squeof establish guidelines for designing and managind stiarter
45 minutes is granted for purposes of ordering ar@ftivities, so as to ensure better coherency amditguand
waiting for materials, building the link, testingnca t0 analyze how they contribute to help studentstileand
promoting it. Finally, a ten-minute oral defense iinterpret LOs by themselves.

scheduled for purposes of presenting the solution
brought to the mission, with a light poster and the

product demonstration. In this section, we describe our starter activitgiaeering
o __process as adapted for projects or courses. sliitable for
Most often, such missions are used as short PjBdngineering schools as it may be adjusted to eifier
concrete experiences. Our starter activities ¥olkoich type  domains or audience. The process greatly benefited
of missions, but are closely interlinked with th@ldwing  tutors and learners feedbacks concerning starttvitgc

courses or large projects. Depending on severahpeters, deployment since 2004. For the sake of claritlly ahe
e.g., the teachers’ intentions, the audience coecgrand/or

FROM DESIGN TO EVALUATION PHASES
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core process activitiésare reported herein.
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More detailed(motivation) and unsettling for learners (engagetmamd

tasks are addressed in the examples described xh nkearning). Also, cognitive obstacles must be apéited and

sections.

adjusted according to the learners’ profiles (afiput

We recommend following three consecutive phasenstraintsC2, e.g., sense of practicality, risk taking, team

namedDesign Deploymentand Evaluation (cf. Figure 1).
Each phase is composed of sequential activiiesvhere
actors have dedicated roles and responsibilit@snstraints
Ci, associated with some activities, allow adaptimgnt to
specific contexts (e.g., student cultures, follayvproject or
course, team, room or lab size, planning). Sontwites
may result in datasheets to be used for futureviie§ by
students or tutors.

datastores
Mission examples

J A3: define and

At:selectand | — A2 create organize
balanceLOs ||  mission | - arter activity

I 1T i
Mission Activity
datasheets datasheets

AT: debrief

students
h AS: brief tutors g

Road map [ AB: debrief
1 tutors

datasheets

cz | S ©

Ag: validated by | .
L' pedagogical | o B
team? -

Design phase

g0]

=

Deployment phase

AY: analyze
debriefing
results

A10: evaluate
w.r.L. objectives

I

[ A11: modify
| starter activity?

.| «detastores |
| Parsed results

Evaluation phase

[ acatastores |
Database

C:input

Ai:process |
activity constraints

Output
datasheets

® > |

Intermediate end

Legend

Initizl start

Intermesiate start Finl end Orgateway  Splitiloin gateways

FIGURE 1
FLOW DIAGRAM FOR DESIGNING, DEPLOYING, AND EVALUATING STARTER
ACTIVITIES.

I. Design Phase: A Mission to be Embedded in a S@or
Project

work experience). ActivitA2 results in a proposed mission
datasheet including the various actors’ views aestdbing
the main elements of the mission. Those missidasti@ets
are then to be calibrated and enriched with exérampeters
issued fromC3 input constraints (e.g., planning of the
session, materials and scholar logistics, crosseptation to
be made by the students, one or two teams withiguenn
tutor per room) to define and organize the staaigivity
(activity A3). This part of theDesignphase requires many
output deliverables: starter activity descriptiooadmap,
reflection sheets for students, observation andrieféiy
sheets for tutors, and general activity organirasach as
scheduling and team selection. The last actiiyof the
Design phase consists in a review by the pedagogical and
academic teams for validation purposes as well @s f
favoring holistic coherency within the curriculunA nogo
decision as regards activi4 prompts designers to go back
to one of the three former activities, dependingvdrere
improvements are requested to fulfil the reviewers
requirements (e.gAl in the Figure).

II. Deployment Phase: Briefing and Debriefings

After a go decision at the end of the previous phase, the
Deploymenphase starts with a tutor briefing5), in light of
their roles during the starter activity vis-a-visdents. This
briefing restates the main starter activity intent and
insists on the most important aspects of their:tagk, most
often strictly respecting the time, accurately obsey the
learners’ behaviors and skills of the learners, praperly
conducting the students’ debriefing with a view b@s.
Tutors may have various profiles (as possible cairgtC5):

in our institution, they are scientists, languagachers, or
Ph.D. students. When the mission actually sta8y, (the
students are faced with technical points or teagamization
issues depending on the intended LOs. As an exainpiee
bridge mission for the S4 project, the debriefiregipd for
learners A7) lasts 30 minutes per groups (previously, each
student has filled a questionnaire before sharipigions)
and is conducted through questions which may biel@ilvin

The Designphase consists in selecting or defining a startdpur categories: (i) team organization (e.g. “hayeu

activity adapted to specific LOs, and results ideglicated
mission. During the first activitAl (cf. upper left part of
Figure 1), designers must select some LOs in dimdink
the concrete experience with observable competemntithe
upcoming course or project. These LOs must befulgre
weighed so as to obtain a proper balance among. thieme
designers must then create a missid) @ccording to these
LOs, possibly by adapting or combining existing ®stored
in a database (fed by former activities or founc&c@mmon
repositories of group activities exercises, e.d).[7 For
efficiency purposes, the mission must be both pletas

! Activity is introduced herein as the term emplojedbusiness process
modeling.

arranged the allocation of tasks and respons#sliimong
the team members?”), (ii) production (e.g. “are e to
justify why your solution is adequate considerinige t
mission requirements and constraints?”), (iii)
communication within the team (e.g. “did you propcs
solution to the other members which was not comsii®’),
and, finally, (iv) preparation of the large semegteoject
experimentation starting immediately thereafteg.(e¢'have
you already established a first plan for your seergsroject
milestones and/or contact your future advisors?A).
debriefing of tutors A8) is also to be conducted after the
starter session (possibly just before their studettriefings
and/or after student debriefings).

40" ASEE/IEEE Frontiers in Education Conference
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[ll. Evaluation Phase: Preparing Continual Improvent

Based on feedbacks from students and tutors, #m$ |

Evaluation phase must validate the effectiveness of the

approach, i.e. that it properly induced studentsléntify the
following project or course LOs. For instance, greon
leaders must assess whether (i) the activity fagtudents'
reflection, (ii) the mission was sufficiently plesd and
motivating, and (iii) the time-frame was appropegiaflo this
end, data collected through tutors’ and learneebrigfings
are quantitatively and qualitatively analyz&®), and stored
in a database for future comparative evaluatiédigy

The last, but not least, gateway activiyl() consists in
determining if starter activity must be reengineeréit the

end of this phase, for quality assurance management

purposes, the workflow should redirect to thesignphase,
possibly inducing modifications of activitiesl, A2 or A3
depending on the weaknesses or failures obserde¢dhis
stage, ano decision would depict a hypothetic stable
perfection.

STARTER ACTIVITY DESIGN PHASE FOR A SEMESTER
DEVELOPMENT PROJECT

In order to exemplify our process, this sectionsprds, step
by step, the first process phase as applied duniregof our
semester projects extended with a starter activityis 100-
hour build-test project, entitled “S2-Developmembjpct”,
consists in developing technical products withiacgntific
discipline of one of our research laboratories .(e.g
electronic, image and information processing, caepu
engineering, optics, microwaves, networks). Tl Veeeks
of the project are devoted to writing a technicepart
exposing the results obtained and methods ap@iea@s to
improve the future maintenance and evolution ofsystem
or prototype developed. In this project, studemesdivided
in smaller teams of three to four persons. The¢eptd.Os
include technical abilities (e.g., to be able tsige and
implement a technical solution, to assess elemehts
solution, to apply an appropriate solving methodg)oand
transversal abilities (e.g., to supply a produfiteintly and

in time, to write a technical report collaboratiyelin

accordance with specific quality criteria).
In 2006, the starter activity designers (five merstfer

this mission) strictly followed thBesignphase:

e Activity Al: Students participating in this S2 project
(one full day per week over the semester) are fnesh
in the second semester.

motivated and eager to practice. In addition, thesy
largely unfamiliar with development lifecycles. The
various stages are generally difficult to identifithout

prior experience and conceptualization, and, eapigci

Most often, due to their
background, they have very few genuine previous
experiences in the technical area, but are gemgerall

Session T1A

compliance with specific rules like formats andifigs).
Consequently, the designers selected the followidg:
(LO1) to design and implement an original technical
solution with its validation tools and (LO2) to w&ia
technical report.

Activity A2: According to the intended LOs and
cognitive domains, the designers decided to proraote
new exercise rather than adapting an existing one.
Among other, considering student profiles in caaists

C2 and LO balance, the exercise had to demand low
technical skills, favor imaginative ability, and lses
pleasant as possible. The corresponding mission
consisted in the design and implementation of adoa
game. Its technical solution had to comply with
accurate instructions (meeting LO1). Thereaftae t
students were demanded to create the rules of their
game (meeting LO2 and parts of LOl1l) and to
collectively write an evaluation grid composed df a
least ten precise criteria relating to the valiolatstage
(e.g., always a winner, termination of the playrrfass

of gamers). Finally, the game and written document
had to be assessed according to the evaluati@riarit
Activity A3: Due to constraint€C3 (e.g., three-hour
max, low availability of tutors at that time), itas
decided that the future mission would be divided in
three stages: (i) mission reformulation, (ii) deliables
development, and (iii) cross-validation (two groupfs
students per classroom). Then, individual student
questionnaires were defined, including, for examile
following questions: “Do you dedicate enough tinoe t
finding ideas?” (creativity and work organization),
“Could you justify the quality of your game protpg/?”
(reasoning), and “Are your test criteria, properly
quantified?” (validation and theoretical modelg)fter

the usual reflective team debriefing, it was plahtieat
each team would complete the work task allocation
among its members for the upcoming semester project
Note that the chosen activity structure reflectechs
classic milestones of a development cycle withtetst
stage.

Gateway validation activity A4: Finally, the designers
presented their results to the heads of the Sz¢rand

to the pedagogical team. The aims, objectives, and
approach were then defended and justified. No&¢ th
the game topic selection (i.e., telecommunications,
institution discovery, or professional project tidents)
had been left to these project leaders who, finalbted

for a game whose stake was for new incoming stedent
to discover the campus.

RESULT ANALYSIS

Our approach contains a finElvaluation phase aiming at

the stages following the implementation phase {@sts supporting the activity effectiveness vis-a-vis jpod
and validation), as well as the drafting of techhic leaders. Such phase is also essential for managimtgnual
improvement.

documents (which needs scientific and technicaitgla

for texts and models, precision, conciseness ands2-Project Starter Activity

40" ASEE/IEEE Frontiers in Education Conference
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For the first year “S2-Development project”, an tiadi
analysis was conducted. Feedbacks came through

Session T1A

the student in a new practical situation. For ssisg the
short term impacts and persistence of concretetestar

anonymous and voluntary questionnaire submitted faxctivities, it would be useful to examine the sttteskills

students during three consecutive years, at theoértie

and abilities within a team, at various key stagesis/her

semester project (346 answers retrieved via the diéoo semester project. What are his/her cognitive dombéifore

leaning management system, each time five montbs téie
starter concrete activity). They were also obt@itterough
informal discussions among students immediatelgratie
debriefings and thanks to tutor debriefings.

and after the activity for each LOs? A new pradtactive
exercise just after the student debriefing couldp he
determining if the LOs have been properly perceived
interpreted and understood. During the project,civhinay

Only 57% of the replying students answered positive last a whole semester, were the concepts materkliz

to the question “Were the objectives of the adtitear?”

and 76% replied negatively to “Was the starter vigti
helpful for your project?”. This seems to showtthefter

some time has elapsed (five month), students daleatly

identify the original starter activity intentiong.hese results
may also point out the strenuous challenge of ¢fieative

debriefing [15]. In addition, some students statteat the
activity was interesting, but not serious enougtror

example, one of them considered that “the actigityseless
because it is merely a ridiculous role playing gaquekly

completed in two hours”.
students’ achievement levels, we now advise owrsuto
dynamically adjust the feasibility constraints dhgyithe
mission in order to add or lower complexities, galize
cognitive obstacles, and thus strongly induce sttedd¢o
identify areas of learning improvement as regareisgnal
or collective skills. In light of the feedbacks ish cover
our four projects since 2004, it is now clear toatrall
students’ satisfaction is still not the main strigngf our
starter activities.

applied, and transferred? Did the student’s skillsrease
over time (or decrease)? An additional short pcatti
activity at the end of the project would perhapoval
replying these questions more objectively.

DiscussIioN

I. Process Refinement

Some of our process activities, as well as flovajld be
refined for specialization purposes in other corgefe.g.,

Consequently, dependimg anstitution size, student’s profiles and autonomy).

For example, in th®esignphase, a new flow could be
promoted when the pedagogical team and dean defend
nogo after A4 as in Figure 1. In fact, it is not always
necessary to rebalance the LOs, especially when the
proposed mission is considered too complex for esitsd
(e.g. technical or problem solving skills, requiieductive
reasoning or team profiles or cultures) or does saisfy
disciplinary knowledge prerequisites. In such casgy the
mission could be adjusted or changed by selectimgnaone

Nevertheless, our analysis reveals that our startiérthe database (i.e. redirection to activiiydespite ofAl).

activities lead to some tangible benefits. Fidatring the
experience, students are sufficiently motivated erghtive

Tutor expertise dimensions are also to be considere
The tutor may influence students too much (e.g.niflpn

to imprint a team dynamic on the upcoming projeceffect), although he/she should act as a mere isalve

Second, debriefings improve a short-term identiftca and
understanding of specific project LOs by the stuslen

II. Objectively Assessing Intended Learning Outcoifoe
Evaluation

In our institution, theEvaluationphase is still informal as it

blocker (e.g., helping or coaching students, dywatlyi
relaxing or increasing hard feasibility constraintsif the
tutor is explicitly aware of the LOs and intentiprse/she
should only provide the necessary elements to stad® as
to introduce reasonable cognitive obstacles. When
debriefing with a team, he/she should act as dititor of

is based on discussions and subjective questiemaireflection [14]. For this reason, the tutor-brigfiactivity A5

conducted at the end of each project. In ordetetermine
more objectively whether the intentions of our tetiar
activities are achieved or not, neither the tutdegdbacks,
nor the students’ perceptions prove to be sufficture to
the halo effect.

After a few years of experimentation, for a conéhu
improvement loop (initiated by gateway activi§ll), a
thorough and rigorous verification is
Traditionally, assignments and examinations ared use
assess the knowledge and abilities acquired bystindents
(e.g. disciplinary knowledge). When based on ocetecr
experiences or active experimentations, some cetiséills
may be difficult to measure [16], and therefor@ljectively
assess (e.g., intercultural team work, problem isglv
initiative, creativity, affective attributes). I®jBL, the
appraisal of the domain of a LO typically requitesplace

of the Deploymentphase is of primary importance. This
constraint (e.g. tutors’ profile and experiencejldcalso be
emphasized as an input proficiency element of Dlesign
phase irC3.

II. Limits of Learning Outcomes Alignment

Our starter activities aim at increasing students’

necessarycomprehension of their project educational progrdmthe

cognitive domain, in reference to the pyramidal ddio
revised taxonomy [5], the remembering categoryeisegally
satisfied in the short term (i.e. the student ik ab list the
main new LOs of the forthcoming project) and, sames,
comprehension is achieved (i.e. the student is dble
describe and illustrate the LOs of the forthcomgmgject).
However, analyzing and evaluating domains are yarel
reached right after the short concrete experierag,(self-

40" ASEE/IEEE Frontiers in Education Conference
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estimate his/her performance, how LOs relates sshér
future professional activities). Thanks to theleetive
debriefing, simple and obvious connections are miyge
students, but their significance for the next cagnimojectis
not so easily grasped.

Moreover, in experiential learning, the learninglest
inventory of Kolb [17]
individual learning preferences could be specifigy

Session T1A

Until now, in our institution, tutors’ feedbackseainformal

and not systematic. We plan to generalize thenhénctose
future. In addition, in order to scientifically date the
better identification by students of learning outes thanks
to our approach, a more rigorous analysis is tmitated in

our process through a controlled experiment ongesips.

has showed that a student's
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CONCLUSION AND FUTURE DIRECTIONS

To give some significance to learning, it is adklsao have
students identify and interpret, by themselves,ittended
learning outcomes.

engineering students to our semester
Reflection, with the assistance of a tutor, mayhstldents
to conceptualize and put into perspective the syumss
activities of the program. In order to encouragsgtiiutions
and pedagogical teams to investigate learning ouwso
identification through experiential learning, we vha

proposed in this paper a process aiming at unifprm

designing, deploying and evaluating such start¢ivities.
The data, roles and work tasks of the stakeholdees
clarified, step by step, in alignment with courgepooject
intended learning outcomes.

Learners need to face technical
managerial complexities that
obstacles.
activity induces a greater awareness of the stnsnghd
weaknesses of expected skills and abilities. Hawmethe
practical feasibility of a mission should be dyneatiy
controlled in order to ensure a positive reinforeamand

represent first cogait

maintain a minimum contentment and motivation. eAft

some years of application, our core intentions,dlarifying

through these concrete experiences the intendadinga
outcomes for the students, still show some flaws. the

context of our semester projects, it is now cldet tthe
number of learning outcomes addressed should btetinso
as to remain clear as it only represents a halfedg@grience
including a short 30-minute debriefing.

Our starter activities definitely favor an effediv (10]
students’ team work and a better understanding hef t

milestones of the upcoming project. Moreover, theymit
tutors to early point out possible weaknesses withkams
(e.g., relational and intercultural problems, oiigation) and
therefore to warn the next project instructor goeswisor to
pay more attention during the subsequent projRetpetitive
student weaknesses as to a specific skill throughioe
curriculum can also be revealed through those itietv

For this purpose, we systealbtic
propose a starter concrete experience before e)g)os'[l]
large projects

challenges aifl

If properly designed and handled, atesta

without whom starter concrete activities could have been
consistently embedded within semester projects. dfge
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within TELECOM Bretagne, and particularly Rollantk&ry
and Jacky Ménard for their active participatiorthe initial
design of the game starter activity presentedisghper. In
addition, the integration of such activities intargroject
framework was strongly influenced by former colledtmns
and trainings delivered by the FSA-Catholic Uniitgrof
Louvain in Belgium in the field of active pedagogy.
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