N

N

KNOWLEDGE MANAGEMENT CONCEPTS FOR
TRAINING BY PROJECT An observation of the case
of project management education
Christine Michel, Patrick Prevot

» To cite this version:

Christine Michel, Patrick Prevot. KNOWLEDGE MANAGEMENT CONCEPTS FOR TRAINING
BY PROJECT An observation of the case of project management education. International conference
on Knowledge Management and information sharing (KMIS 2009), Oct 2009, Madeira, Portugal. 6p.
hal-00399587

HAL Id: hal-00399587
https://hal.science/hal-00399587
Submitted on 2 Nov 2009

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.


https://hal.science/hal-00399587
https://hal.archives-ouvertes.fr

hal-00399587, version 1 - 2 Nov 2009

Author manuscript, published in "International conference on Knowledge Management and information sharing (KMIS 2009),
Madeira : Portugal (2009)"

KNOWLEDGE MANAGEMENT CONCEPTSFOR TRAINING BY
PROJECT
An observation of the case of project management education

Christine Michel, Patrick Prévot
Laboratory LIESP
Univeristy of Lyon, INSA-Lyon,
Batiment Léonard de Vinci 21, avenue Jean Capelle
F-69621, France
Christine.Michel@insa-lyon.fiPatrick.Prevot@insa-lyon.fr

Keywords: KM, expanded learning circle, teachingobgject, project management education, tutor gtiv

Abstract: Project management education programmeso#ien proposed in higher education to give sitgle
competences in project planning (Gantt's chartppjgmt organizing, human and technical resource
management, quality control and also social conmpete (collaboration, communication), emotional ones
(empathy, consideration of the other, humour, ejhiand organizational ones (leadership, politidsibn,
and so on). This training is often given accordingaining-by-project type of learning with casadiés.
This article presents one course characterized lpedagogical organization based upon Knowledge
Management (KM) concepts: knowledge transfer antsiraction throughout a learning circle and social
interactions. The course is supported by a rich eomplex tutor organization. We have observed this
course by using another KM method inspired from KADith various return of experience formalized into
cards and charts. Our intention is, according t rfodel of Argyris and Schén (Smith, 2001), to gain
feedback information about local and global proessd about actors’ experience in order to imptbge
course. This paper describes precisely the coyrsdagogical method and tutor activity) and the KM
observation method permitting to identify problesrsblve. In our case, we observe problem of pedagbg
coordination and skills acquisition. We proposedisign a metacognitive tool for tutors and students
usable for improving knowledge construction andr@ay process organisation.

and suggestions of the Project Management Institute

(PMI). The study of Thomas and Mengel shows that

1 INTRODUCTION: training in project management education must take
; into account, at the same time, ‘hard’ and ‘soft’

FORMATION WITH PROJECT competences. Hard competences Correspond to

MANAGEMENT knowing how to plan the project (Gantt's chart), to
organize the project management, to manage

resources, to control quality, to handle followarnm

Training in project management is growing : . ¢ th ! s f
significantly in higher education, particularly in closure (receipt) of the project, to use tools for
automation  with  mature  technology, to

engineering schools and postgraduate schools. .
Indeed, the study of Thomas & Mengel (20@8) mclude/understand and_ formalize the_ customer
the evolution of this discipline in higher educatio 'eduirements, to organize the reporting of the
shows than between 2004 and 2007 the number ofPro€ct, and to learn from its errors or good picct
programmes concerned with project management(Manzil-e-Magsood & Javed, 2007).  Soft
education increased from 6982 to 12500 (an increasecOMPetences  correspond to social competences
of 79%). Training in project management education, (collaboration, communication), emotional ones

on the other hand, did not significantly change (émpathy, consideration of the other, humour,
during this period, in spite of the recommendations €thics), and organizational ones (leadership, ipalit
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vision, and so on) (Thomas & Mengel, 2008; The course is composed of a theoretical
Berggren & Séderlund, 2008; Crawford et al., 2006). presentation on the principles and methods of ptoje
management and their practical application to a
project (called ‘PCo’ for ‘collective project’) caed

out in groups (12 groups of eight students working
on different industrial needs). Envisaged by Phtric
Prévét (Prévot, 2008), the project management
course lasts six months and corresponds to an
investment of approximately 3000 student working
hours per project. The teaching objectives (Dpt Gl,
2008) are to acquire hard and soft competences
previously cited. The teaching team is composed by
24 tutors (2 tutors technical and management per
project group), two managers (technical and
management) charged to coordinate the activities of
respectively technical and management tutors, a
teacher presenting theoretical concepts and a
coordinator/director responsible for the organati

of the learning and training of all the groups.

The type of learning best adapted to this
education is training—by-project (Bredillet, 2008).
The creation process of knowledge and competence
is based upon social interaction and direct
experimentation. It substitutes to traditional tygfe
learning a dynamic of co-development, collective
responsibility and co-operation (Huber 2005). The
learner is an actor and the principal author ofleis
learning. A significant enrichment arises from
his/her activity, both for him/her and all the athe
learners. A consequence of this training is to
segment the class into sub-grouped projects, driven
by tutors. However, the coordination and
harmonization of their activities is extremely
difficult to realize when each group functions
autonomously, on different subjects or in real and
varied environments (for example, enterprises) and
when, moreover, the project is conducted over long  The project is structured in four phases (Perrier,
periods (more than four weeks). Moreover, these 2008). (1) November response to the call for
contexts make the perception of individual and tender (formalization of the client’s requirements.)
group activity difficult, especially if no technica (2) December :master plan(means, tools and
support regarding information and communication is organization of the team project) definition of ®o
used. to drive the projectdashboard and rules to test the
quality of deliverablesrgles of receipt (3) January
to March :production(of a product or a study). (4)
Until mid-April : deliverable of project closure
writing : technical report which describes the
product and management reportwhich is an
analysis, from the student’'s point of view, of the
flow and problems of the project. The project is
closed by onelramatizedpresentatiorin front of all
the actors of the project

This article presents a project management
training course characterized by a pedagogical
organisation based upon training-by-project with
Knowledge Management (KM) concept. Indeed,
knowledge transfer and construction is made
according to a learning circle and social inteatdi
As this is explained further, the course is supgabrt
by a rich and complex tutor organization. In ortter
analyze this formation, we have made an
observation through another KM method. Our
intention is, according to the model of Argyris and 2.2. Teaching model
Schén (Smith, 2001), to gain feedback information
about local and global processes and about actors’ This formation is specifically interesting
experience in order to improve the course. This according the KM research point of view because
paper describes precisely the course (pedagogicathe experiential learning model used is closely
method and tutor activity) and the KM observation linked to the Kolb circle (Cortez et al., 2008)the
method permitting to identify problem to solve. In Nonaka SECI circle (Nonaka et al., 2000) which
our case, we observe problem of pedacogicalexplain the dynamic construction of the knowledge .
coordination and skills acquisition. We propose to Training is organized according to a loop of cotere
design a metacognitive tool for tutors and students experience,  reflective  observation,  abstract
usable for improving knowledge construction and conceptualization, ~ presentaton  and  active
learning process organisation. experimentation. Knowledge is acquired via active

steps by the learner. Socio-constructive approaches
add the use of the personal and social construction

experiment.
2 ANALYSISOF THE PROJECT More precisely in our course, the type of learnigg
MANAGEMENT COURSE organized according to Berggren's expanded
learning circle (see Figure 1) which adds to thealis
experiential model two concepts:

2.1. Organization of the course
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reflection/articulation and enaction (Berggren & conceptualization needed for students to realiee th

Sdderlund 2008). experience they gain, but also take part in a KM
diffusion process, between project team, teaching
Diffusion anwemﬁon Personnal Experience team and scholar department. Students present here
ok Personal \ their good and bad practices, and their feelings an
naction i iculation i i
~ and social - Articulat judgements about the formation and the tutors.
Investigation Reflection This circle of ‘experience, articulation,

reflection, action’ is the foundation of teaching-b
project type of learning which resolution of a
. . problem is combined with socio-constructivism
The experienceof the student is a result of the {hegries (as previously illustrated by Gibbons'noi
education process constructed by following the oy view). It helps with the construction of knowtgs
small right circle or the large eight-form expanded ang supports individual motivation. Indeed, thet fac

circle. The articulation phase corresponds to ¢ having to confront different points of view help
debriefing discussion and debate driven by thertuto the cognitive process and reinforces social

(one face-to-face discussion per week) or studentygtivation.  Often, formations in  project

project manager. The theoretical concepts of themanagement education highlight the role of action
courses, for example, are discussed, analyzed angyng experimentation. As does Berggren (Berggren &
understood through the reality of the project @r@l t  gsderlund, 2008), we consider that articulation
technical tutors take a large part in animatingséhe  petweenaction and reflection is also fundamental
phases. Conversely, the management tutors preseriecause it supports tregolution of behaviour and
and discuss with team the ‘soft’ competences which e propose to use it in other contexts like lifgjon
are needed or already exist. This work is strongly professional learning for example (Michel, 2008).
linked with reflections phase (especiallyeflective More than ‘trained technicians’, we want to form
observatios). Reflective observation are realized in eflective practitioners’ as Crawford said (Cravdo
some cases in a tacit way after these discussionsg; al., 2006), who are able to choose how to learn

with tutors or in a more formal way in the gnq evolve according to future unknown contexts.
management report or through the deliverables of

production. In this case, reflection is articulateith 3 OBSERVATION OF THE
conceptualization actions and helps to realize the

‘hard’ and ‘soft’ competences constructed. This is PROJECT MANAGEMENT

also the occasion for each individual to express COURSE

his/her personal experience. By combining reflectiv

perception, reflections (helped with articulation

actions) and previous experience, the studentles ab 3.1 M ethod of observation

to understand and apply theoretical concepts in the

real project by following the tutor’s instruction The methodology used is adapted from MKSM
concerningpersonal and social actions useful for the model and KADS model (Dieng et al., 2005). These
project It helps to construct the student’s experience methods, starting from documents produced by an
regarding the teaching objectives. The student isorganization and talks with the actors, model
able also to choose and define his/her personal andomplex industrial systems by identifying and inter
social actions and construct another unique relating various concepts: product, actor, actjvity
experience not so well formalized by the teaching rules and constraint. Each concept is defined on a
team. card. The ICARE (information, constraint, activity,
rule, entity) cards describe any object precisely
. o . intervening in the process. The RISE (reuse,
to promoteinvestigativeaction on the one hand, and improve and share experiment) cards describe any

enactlofnahnd dlffusmnacuons on the other. Indeeq, problem occurring during the process and specify
most of the course in project management consistsy,o contexts, solutions suggested or

of realizing a well known project (case study)olr recommendations. The elements described in the

case investigativeaction is emphasized by the fact |cARg and RISE cards were organized overall in a
that students have to solve a real industrial @bl .par \which shows their interrelationships. The

Wri]ﬂ}(l)m a prec(jjefine_d SO'”“E”' IT gives more of & ayaptation of methods MKSM and KADS to our
challenge and motivates knowledge construction. .onceyt was carried out with the assistance of the

The enaction and diffusion process is realized in gjrector of Airbus’s KM service (Toulouse), Rene
dramatized representationsThey have the same pgyier.

objective of supporting the reflection and

Fig. 1. Expanded learning circle

Another characteristic of our teaching model is
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The effective observation was carried out by a If we observe more precisely the tutor activity
group of fifth year Industrial Engineering studeass  we can said that this problem is not surprising.
the framework of a KM course. The student used Indeed, the roles of the tutors are varied. Indeed,
various sources of observationthe formal describe in (Michel, 2009) and according to Gasot’
documentation produced within the framework of taxonomy (Garrot, 2008) how tutors play various
PCo (management report, tutor guides, rules of role like social and intellectual catalystediator,
evaluation), experience feedback (return of individualizer or autonomizer for soft skills
experience called REX)) anmansfer of expertise acquisition, or the role ofrelational coach for
(expertise transfer called EXTRA) of the actors of working in group and leadership skill, and alscesol
the project. The REX were provided by the students of pedagogue, content expert, ‘evaluatognd
themselves (they gave feedback on their own ‘qualimetror’ (i.e. quality measurer) for hard skills.
experience of the previous year when they were Moreover the tutor number is large (24 tutors and 3
involved with the PCo) and by tutors. The EXTRA managers), and they have to work to a unique and
was provided with the director of the formation and non reproductible project. They work with student
tutors managers in order to formalize preciselyrthe most of time in face-to-face and no organisation,
activities and responsibilities. The use of the communication or capitalization tool is used. For
student’'s REX was made directly by expressing their example, no specific tool for supervision is cuthen
experiments in ICARE and RISE cards. This REX proposed to the tutors for the follow-up of student
was made with 60 students (over two years) who hadactivities or their notation. The appreciation of
been involved with a PCo. The tutors’ REX and student activity is done in an implicit way, acdogl
EXTRA were done according to semi-directing talks to the number and the quality of face-to-face
directed and registered by students and then wsed t student—tutor interactions. In terms of
write ICARE and RISE cards. The information was communication and coordination, each tutor works
provided by the director, six tutors and three individually with his/her group and does not
students currently leading projects in the PCo communicate systematically with his/her technical

formation. or management opposite in order to have a complete
vision of the group activity.
3.2. Analysis of problemsrelated to tutor (Billois et al, 2009) have more specifically
activity studied how to solve these problems with technical

support based upodashboards. Dashboards are

The problems experienced were expressed ordevices of supervision built by the project leatter
described in 36 RISE cards. The majority relate to the second step of the PCo. It's a team supervision
the management of the team work by the team itselftool given to student various information (total
and the teaching organization of the project. working time, delays, etc.) used to help the
Nevertheless, many of cards mentioned problemsprogression of the project. We briefly presentha t
concerning evaluation, presence, coherence andhext section some results of this study.
coordination of tutors. The students expressed a
feeling of injustice concerningthe individual
evaluationbecause the notation is the same for all
the members of the project (with about + or -2 ®in
according to their investment), even if the student
have invested themselves little or less than others
The tutors also universally expressed their
impotence as regards being able to concretely
evaluate the students individually. This impoteisce
explained by the intuitive and tacit character tod t In order to improve the dashboard and the
evaluations, by the lack of traceability of the pedagogical process, Billoist al (2009) consider
students’ actions, and by the absence of discussioruseful to add other communication and supervision
with their colleagues. Some students underlined function. Indeed, to complete the historical
deficit of communicatioror missing presenceof dashboard which corresponds ieam feedback
some tutors. Others mentioned deficitooherence supervision tool (highlight by a bold rectangleg h
coordination and diffusion of information  propose an evolution with the opening-up of a
concerning, for example, the instructions (which student feedback supervision tool presenting
were described as ambiguous or contradictory) givenindividual indicators (morale, working hours, ara@ s
to the various groups or concerning the way to on), the opening-up gfersonal and team blognd
practically apply the theoretical concepts. view of tutor’'s scheduldo facilitate contact.

3.3. Study of technically supported solutions

The study of the use dfashboard (Billois et al.,
2009) showed that this tool is in fact little uséid.
exclusively remains a theoretical exercise, carried
out by the leader of the project and almost never
consulted by the other members of the project.
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We models all the propositions in Fig 2. The 4 DISCUSSION AND
mode of consultation (publication CONCLUSION
control/reading/writing) is represented by various

arrows. . .
The studies of the project management course by

Team Zone KM method and especially the REX observation and

[ I

| Team feedback hedul L_ — the RISE cards show a lot of waiting concerning the

o, sl | support of tutors’ activities. All actors are agkifor
i,

Workin 3
Activities, work in progress

new means ofoor dination and collaboration with
__i _____ o7 the students and between tutors. Tutors express
T T T TTpersonal difficulty with playing their teaching role. The
| Student | |_Blea J g solution under consideration is to design an

I feedback w_| Information

capture < — Publication/leader control ‘advanced’ dashboard (supervision, communication
pomiunrions i and collaboration tool) adapted from the current
ones. This solution would make provide a support
for several of the tutors’ roles, in particular $koof
pedagogue, evaluatand gualimetror’ (i.e. quality
measurer) by tracing the activities of the student
: . . and having direct access to their contributionse Th
to three project Iea_ders cur_rently n formationp@y use of the ‘advanced’ dashboard is particularly
of use and opening-up is considered as useful . hi0q 1o our teaching model, which is based en th
because it permit to student to train a managementy, - yeq learning circle (Berggren & Soderlund
tool and so, by experiencing it, to better undesta 2008) of Kolb (Cortez et al., 2008). The articuati '
hard competences or soft ones (_Iike team fprce forbetween conceptualizatioH and. experimentation
example). Spaces for expression regarding theconcerns various pedagogical tasks and activities

grojfecéiatggd bo?r?d;) Theem?jtrorswzrne d fhaét'cﬂ?elzt and is usual in all project management traininge Th
PP y Proj originality of our approach is to also consider

leaders. Indeed, the project leader give the exampl articulation between action (experimentation or

pfd_thet §tat§_ ﬁf m_mc: |rt1)d|cato: ctn‘ tl_hedmudentt conceptualization) and reflexive practices. Indeed,

|n" Ica ﬂr whic ggur;] 0 e.COT e>(<jua|zeb sms O Jike Berggren (Berggren & Sdéderlund, 2008) we

gitgg\{ciz)nestm?or aﬂndteﬁstgrr%eczhga rZ;;%ns afor rethethink that project management education training
’ highlights the role of experimentation and thaisit

gqyesg?[;'grt'sogf ?ﬁg t::).égf[t'aéeeci"" r(?(l:zll(l)gltjl‘?atwr:‘:gkézeit necessary to balance teaching action with reflactio
ossible for the rr?enj1ber.s to bI(Da awar):a of the sfiate Olndeed, this combination is well placed to
P accompany arevolution of behaviour in terms of

ml_n?d of the project Ieaqt()a.:.t.and tr'l\us to be r‘?ore skills (management, communication, collaboration
quickly  given  responsibiiies. space 1o -~ 5nd all ‘soft’ competences) and natural reactian (t
communication intra-project does not seem deswablebe able to learn how to learn and evolve in

to the student whereas it is judged to be a goed id o P .
; T surprising or unknown situations) by supporting the
by the tutors. Concerning the historical dashboard students’ capacity to self-critically analyse. This

(Tfham feedbact:kt), the gcftors "’}r?h oye(;gll tsagt{;sfled capacity results mainly from the training actidtie
Wi e current type and torm of the indicatorstan - . ieq” gut with the tutors and must be more

g;%?ﬁsg %[osrr?:\llle at(rjlgltgsns'is-{ar\]r?c:tg??cﬂtesrewtﬁth()’rsfocr)rsupported' The dashboard proposition presented is
pie, good and must be useful but the indicators have to

project leader concerning with the skills needed fo be rethought. Nevertheless, the results of
Eﬂiepg(:ﬁ] rleeal:c(z)?ut(;gigir:]d sérratsgéelz(s ttg ?S;gii?mfor observation and discussion with tutors and students
P 9 9 have allowed us to realize that the dashboard takes
examplt_e). In a more general way, they.are QSk'"g fo on the role of ametacognitive tool. According to
mortladdlscussmntﬁnd fgrmallsr_r&_on th|sl pg)l?t. .T.h's Azevedo (Azevedo, 2007) the term ‘metacognitive
\évt())(l;ut rter?esi?urfnissie(m Zm%m\cvo'z% aaglllc?wa I;I(Iei(e)p tool’ serves two goals: (1) acknowledging the rafe
S S G metacognition in learning complex topics with
distribution of the_ training and activity for each CBLES (computer based learning environments) and
member of the project. (2) extending the original classification of
“computers as cognitive tools” by acknowledging
the complexity of self-regulatory processes during
learning with CBLEs. He states that the learners’
self-regulatory processes may consideognition

Fig. 2. Advanced dashboard

The evolutions were submitted to the tutors and
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(e.g., activating prior knowledge, planning, cregti Journal of Computer Assisted Learningdoi:

sub-goals, learning strategieshetacognition(e.g., 10.1111/j.1365-2729.2008.00298.x

the feeling of knowing, judgment of learning, Crawford, L. (2006) Practitioner development: From
content evaluation)motivation (e.g., self-efficacy, tralned. technicians to .reﬂectlve practitioners.
task value, interest, effort), obehaviour (e.g., International Journal of Project Managemer4(8),

722-733.
Dieng, R., Corby O., Gandon F., Giboin A. (2005)
Knowledge management: Méthodes et outils pour la
gestion des connaissanc@aris, Dunod.

engaging in help-seeking behaviour, modifying
learning conditions, handling task difficulties and
demands). Several of these concepts appear in the
das_hbo_ard and need to be refined, _S_lJGh(aIs{atlo_n Dpt Gl. (2008) Programme d’enseignement 2008 - 2009
(which is global to the team) @ognition (WhICh.IS Available at: http://giserv3.insa-
currently represented very superficially by theillsk lyon.fr/docs/Programme_gi.pdf [Accessed May 5,
acquired’). Others clearly are missing and 2009].

correspond to tutors’ or students’ needs. We think, Feng, H.H., Giorgio B., Mei W., Nunes R., Olagnon P.

for example, of the need for judgements on thdsskil (2009)Mise en place d'un outil collaboratif pour le
acquired, or the need for collaboration in the projet collectif via I'utilisation de Microsoft

definition of training strategies which concern the SharepointEtude menée dans le cadre du cours KM-
fields of cognition and metacognition. Lastly, this 5GI. Dpt Genie industriel. INSA de Lyon.

type of tool can directly contribute to the realiaa Garrot, E. (2008Plate-forme support a linterconnexion
of the management tutor’s roles ohéta-catalyst de communautés de pratique (ICP). Application au
individualizerandautonomizerIndeed, because it is tutorat avec TE-CapPhD thesis. INSA de Lyon. p.
impossible currently to automatically have the 309. ) B
smoothness of perception of the tutor, concerning HuPer. M. (2005\pprendre en proje2nd edition. Lyon,
the social form of the team and the complexity of Chlromque SOC:anle. g . .
human psychologies, we think that the teaching Manzil-e-Magsood & Javed, T. (2007) Practicum in

activity of debriefing must continue to be carrima software project management — An endeavor to
ity Iefing mu inu effective and pragmatic software project management

in face-to-face discussion, as is currently theecas_ education.Proceeding of ESEC/FSE'OTavtat near

Nevertheless the tutor must be able to be helped in Dubrovnik, Croatia, September 37, 2007, ACM.

his |n_d|V|duaI perception and his memorizing by michel C., Zaghbib A., Prevot P., Dispositifs de tigs de

technical supports like the content of personal and  projets innovants : présentation d'une architectiere

collective zones of expression and feedback. S| intégrant l'accompagnement au changement.
Proceeding if the conference AIM (Association
information Management) 2008 - 13eme conférence
AIM, France (2008)
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