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Titre: Deécouvrir le potentiel de l'omniprésencetechnologique
pour l'apprentissage et le developpement de carriere a I'heure de
la 4eme révolution industrielle

Résumé:
Ce travail doctoral a comnabjectifla compréhension desfets engendrés par 18"

révoluton LQGXVWULHOOH V{Cdsci® ®DIgdhideteqrey 20N D Batadli &

Odoardi, 2018) et sur lesarriereV +LUVFKL 30XV SUpketepPHQW
recherchevise a saisir comment lehangements engendrés par 8°4évolution industrielle

peuvent étre un atout pour leslividus tant pour apprendre et développdes compétences

pour leur carriereprofessionnelle, spécifiguement la carriere protéemme premier lieu,
OfH[DPHQ GH GIr |®£WravplutibnNndustdiellenous amené& porter notre

attention sur un aspect largement negéggavor OTRPQLSUp VH Q F HNOdsHVoKRQ ROR J L
développé deux échellesfie portant sur OPHUIHQFH GIXQ HQYLURQQHP
technologiqugEPT) qui se traduiraipar de plus grandespportunieV GYDSSUHQWLVVDJH
technologies plus accessibles XH | OTRPQLSUpVHQFH OWBDRWIQRORJL'
OYDSSUHQWLVVDJH DCAD. Bddy/ awdhispe Kr@tReO éndviddnée que la
SHUFHSWLRQ GH Of(37 pWDLWIeXCAT.DIHQW PRVGH MBILERQQHO
positivement a la motivation a apprendre et g DXWUH SDUW QRXV REVHUY
indirecte entrde CAT par la motivation a apprendre. Dans un second temmps,analyse en

profils latent(LPA) a été réalisée pour medten évidence les profils les plasméme de
développer leur carriére dans le contexte de®T& #volution industrielle4 profils ont été

mis en évidence VR LW d&Achite@dde carriere protéenne, Beagmatique,ddéaliste

et de Non-Investi». Le premier profil apparait le plus adapté alors que le dernier apparait le

moins adaptéEt en dernier lieu QR XV DYRQV GpYHORSSp XQ PRGqOH VI{H
FRPPHQW OHV LQGLYLGXV SHXYHQW XWLOLVHU OfRPQ

développem® W GH FDUULqUH /YHQVHPEOH GH FHV WUDYDX]



connaissances sur |&™ révolution industrielle eta fagon dontles individus pewent tirer
DYDQWDJH GH OTRPQLSUpVHQFH WHFKQRORJLTXH SRXU OH
de leur carriere professionnelle.

Mots-clés:  Apprentissage, Environnement psydieehnologique, = Comportements

G D Bt8dadge avec les technologied™® révolution industrielle Développement de

carriere, Orientation de carriére protéenne,

Title: Uncovering the potential of technological ubiquity for
learning and career development in times of the "4 Industrial
Revolution

The aimof this research was to undeand the effects broughy the 4th revolution on
skill development (Cascio & Montaelegre, 2016; Battistelli & Odoardi, 2018) and career
(Hirschi, 2018).More precisely, the heart of this research wagxaminehow the changs
brought by the 4th Industrial Revoluti@an be an asset for individuals to develop skills for
their careerTo do this, we first reviewed the literature the 4th Industrial Revolution and
focusour attention to an aspect largely neglected by researthe 4th IndustrigRevdution:
technological ubiquityWe hen developed two scales focustbe emergence of a psycho
technologial environment which is characterized tmpre learning opportunities and more
accessible technologg due to technologicabiquity and with learmig with technologies. In
addition we highlghted that the perception of PTias a motivational agent for learning with
technology.This study demonstrat¢hat PTE has a positive relationship with motivation
learn and that PTE is associated with learning behaviors with technologies through motivation
to learn.Then, a latent profile analysis was performed to highlight the profiles most suited to
develop their careers in the context of the 4th industriablogion. 4 profiles has been
identified highlighted Prodan career Architect, Pragmatidealist and Not Invested. These

profiles are from Protean career Architeot Notinvested aghe most suited to the least



suited Finally, we developed a model tonderstand how individuals can use the
technological ubiquityfor their careerdevelopment. All of this work deepens our
understanding of the 4th Industrial Revolution and how idd&ls can take advantage of

technological ubiquity for their continuous teang and the career building.

Key words: Learning, psychdechnological environment, learning behaviors with

technologies, Career developmetit industrial revolution, Protean career orientation
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Texte long francais

Introduction

/ fivénementde la 4éme révolution industrielle a ét§nenyme de nombreux
changements pour les organisations et les individus. En premieleleorganisations ont
dues modifier leur fonctionnementet leurs méthodese qui bouleversaen profondeure
contenu des métiensour les employéedans ce nouveau context® fDSSUHQWLVVDJH
carrieressont des enjeux importantgi nécessitent des conssances nouvelles pour aider
les travailleursdansleur réussite professionnelléa particularité de cette®Z® révolution
industrielle est l'augmentatioexponentielle du nombre de technologies toujours plus
performante connectés entre ellg€ascio & Montaelegre, @16). L'enjeu est de pouvoir
garantir aux entreprises compétitivité, croissance, performance et qualité des biens et des
produits, ainsi que la qualité de vie au travail des acteurs concémés™ Révolution
industrielle esdoncen tran GY{DFWLYHU XQ FKDQJHPHQW V\VWpPDWLT X
individus gXfLOV VIDGDSWHQW HQ FRQW L &)%évaufionQndusirieild SD U W L
étant la rapidité de I'évolution des technologies au sein des organisdbBatistelli &
Odoardi, 2018). €la impliqgue notamment que lesravailleurs développentle nouvelles
FRPSpWHQFHV SRXU TXJLOV SXLVVHQW FRQWLQXHU j HIIH
(Campion et al., 2011). Cascio et Maelegre (2016) soulignent gu@digmentationdes
technologiesconnectées entre elles leur omnipésence pertenW VIDYpUHU XQ DWR X\
développement des compétences et des carrisq@«eRPSUHQGUH FRPPHQW OfYRP
technologique peut étre un atout pour soutksrirdividus dans leur apprestage et dans
OHXU GpYHORSSHPHQW GH FDUULqUH HVW XQ HQMHX PDN
Notamment en considérant que les développements théoriques et empiriques sur ekt aspect

sont manquants.

Vil



Le chapitre 1se focalise sur la compréhensicde comment OTRPQLSUpVHQF
technologiquepeut VIDYpUHU rWUHOX®Q SC5W REDWISRIMRWHH GH SURSR)
FDGUH FRQFHSWXHO HW WKpRULTXH HW GYfHQ GplLQLU Ol
TR P QLS UgctrelQgigde doit étreoaceptualisée comme un contexte dans la mesure ou
les technologies sont intégrées dans nos actions quotidie@@ts.environnement se
caractériserait par deux aspects majeur® 1XQ UHODWLI DX[ RSSRUWXQLWpV
GHV WHFKQRORHOBDW LOYDOIWBHHVVLELOLWp GHV WHFKQROR
poursui H HVW TXTXQ WHO HQYLURQQHPHQW SRXUUDLW UHSU
IDYRULVHU OYDSSUHQWLVVDJH

'DQV OH FKDSLWddrsiste aOnfjiassiviedl BaNal valité de nos hypothéses
théoriques. Pour celaleux mesurepermetant de saisir la perception de cet environeain
psychatechnologique (EPT) etGHV FRPSRUWHPH QaVavecGldsDt&cBridlbigigsv LV V D
(CAT) ont été développées. Deatudes regroupant 389 étudiants ont été conduites. Dans la
SUHPLqUH DXSUqgV GTXQ pFKDQWLOORQ GH PWXGLDQWYV
analyse factorielle exploratoire. Dans la seconde, basée sur un échantillon de 238 étudiants,
une analytd{ IDFWRULHOOH FRQILUPDWRLUH D SHUPLV GYDWWH
mesures. Cette premiere validation démontre une bonne fiabilité et validité de nos construits
avec de bonnes quias psychomeétriques des outils qui représente un prensedgs la
validation théorique de notre proposition

/ITREMHFWLI GX FKDSLdh profdMdlinGdldigmanice 7P et les
FRPSRUWHPHQWY GIDSSUHQWLW%YDJH @ YAHRWV &/HD\Q W HDFYKDQLRAD
pourrait agir comme un agemntotivationnel 'H SOXV QRXV DQDO\WRQV OH U{(
la canscience technologiqueFRQVFLHQFH GH OfLPSRUWDQFH GHV WHF
actuel HQWUH OD PRWLYDWLRQ j DSSUHQGUH HW OHV FRPS

technologies. Rar tester nos hypotheses, nous avons conduit métode G{pTXDWLRQV

viii



structurellessur un échantillon de 344 étudiarstgec une expérience professionnell@sN

UpVXOWDWY GpPRQWUHQW TXT(37 D XQ Hpadld O@ivdtioR ® SRV LW

apprendre.De plus, nos résultats mettent en lumiere que la conscience technologique modeére

OD UHODWLRQ HQWUH OD PRWLYDWLRQ j DSSUHQGUH HW

technologies. Cette étude contribmiasia élargir nos connaissances sur le rotgivationnel

GH Of(37 HWSRBWR@U OHV FRPSRUWHPHQWY GIDSSUHQWL
Le chapitre 4 souligndes effets engendrés sur la carriere par 98 4évolution

LQGXVWULHOOHes darRi¥rds 0Brf DE Bus @n plus #ioBaires et discontinues

(Arthur & Rousseau, 2001).HV FDUULqQUHV WUDGLWLRQQHOOHV GplILQL

enwers son organisation réecompensge contrepartiepar le développement de carriere

\efface au pofit de carriere plus incertaiseet plus autodirigéesLe developpement de

carriereest passeGIfXQH UHVSRQVDELOLWne regspahBeqilitd/ DAvidiri@gQH O OH

(Hall et al., 2018)Dans ce cadr&, un changemenPD MHXU HVW OQBDpyER G R A IQHW GG

plateforme(Ashford et al., 2018) qui améne une plus graitelabilité G T X Q Hla8sDdJigh

TXTHQW U Ha\ftieprieempldyé HW GIDXWUH SDUWe @dievso®D PDQ

activité professionnelle. be orientation de carriereqiéennequi correspond, quant a elle, a

une attitude individuelle qui amene les individus a définir-e@mes leurs carrieres

LQGPpSHQGDPPHQW Gédite OrfeRtatiome@hle/ 8rd/UnRnQyen de faire face a ces

nouvelles exigences. ddx dimensiongléfinissent cette orientation O f-divedtidR (degré

dans lequel une personne assume la responsabilité de sa ketrigxe valeurgguide des

décisions de carriere prigesCette orientation influe sur trois mécanismeagentivité,

adaptabilité etidentité. Et ces mécanismes sont reliés a des comportements favorables au

développement de carrierda littérature alargement mis en évidenceles relations

TXTHQW U IOWR H RHGVQ VW LR Q Geturimilleurdgublopie&niip dapierel

(Smde et al.,, 2018 +LUVFKL .RHQ ,O HVW j] QRWHU TXH GI



montrer TXH O 1 RiJ deH ainedeWprotéenne constitua atoutdans O XWLOLVDWLR Q
technologies pour le développement de car(dieschi, 2018).

Le chapitre 5 § D W W Dds @Gifferandés)entre les individus dans leur développement
de carriereLa recherche sur le développement de carrigdhli la facon dontOfRULHQWDW L
de carriére, la motivation a apprendre et les perspectives de carriére future prédisent
comportements de carriereels que laplanification, le réseautage ou léveloppemet de
compétences). & perspective centrée sur les variable§ FAV\GLUH OYDQDO\WH GH Ofl
YDULDEOH $ VXU XQH YDU L D$asHoptlationd® RIUMHG O 'Y H GLAMN G QYFHHO G
leur carrieredifferemment.Or Hall (2002) aVRXOLJQp GDQV OH FDGUH GX
carriere protéenneT Xiffe personne peut montrer dé€3 LY H D X [-dize§tioiX &V ¢k valeurs
différenciés conduisant a defis singuliers FHOD VXJJqUH OYH[LVWHQFH GH
Pourapprofondir ces résultatspus avons conduit une étude avec une apprecketrée sur
O L Q G Ldoht GO R E Mdt [E&Vdeomprendre comment clsteurs combinés peuvent
caractérisedes Gridividus et leurprobabilité deréussirleur développement de carrietgne
analyse en profil latentéalisé parmi un éEch@ WLOORQ GH GH LQGLYLGXYV
OfH[LVWHQFH GH -RuaRdprdies tnt & \MdnQfiEaVLE prmier profil idéaliste
correspond aux personnes montrant desshaivieaux de PCO et des bas niveaux de
motivationa apprendre. Le deuxieme praddilientation a été nommeé orientation darrierre
protéenne architecans la mesure oudbrrespond aux indidus qui sont fortement engagé
dans leur développement de carrigtequi présentd dHV KD XWYV @ientatdd Xi¢ G 9
carriere protéenneomme demotivation aapprendre. Le troisieme profd Pragmatique»
correspond a des individus avec des niveaoxiérés pour chaque indicatelnfin le profil
«noninvesti» correspond a des individus démontrant des bas niveaux dans chaque
indicateur. Nos résultats témoignemtie les orientations de carriere protéenne architecte

semblent les plus a mérde déveloper leur carriere dans ce contexte en démontesrnplus



DX[ QLYHDX[ GH FRPSRUWHPHQWY GH FDUULqQUH SURDFWL|
avec les technologie€ette étude est parmi les premieres a explorer les différents peofils d
développemente carriére etnet en avant de nouvell€onnaissances sur la nature mais aussi
la facon dont différentmdividus développent leurs carrieres.

Le chapitre 6 a pour objectife mettre en évidence que les technologies peuvent étre
un atout pour le dévelopment de carriere. Pour cela, nous avons analysé la relation entre
OfRULHQWDWLRQ GH FDUULqQUH SURWPHQQH élstw [©dlyYy FRPSR
PpGLDWHXU GH O 1 (3Unekhddélisatiah hhaeq&eki@is structurells a été
conduite pour analyseOHVY UHODWLRQV VXSSRVpHV DXSUQ¥uGTXQ pF
deux temps de mesurelRV UpVXOWDWY FRQILUPHQW OH U{OH Pp
FRPSRUWHPHQWY GYDSSUHQWLVVDJH DYHF conHaissiivices KQR OR
HQ GpPRQWUDQW FRPPHQW OHV WHFKQRORJLHV SHXYHQW
/I TRULHQWDWLRQ GH F Dtealt dinstdlél resdhimaitveples@Qpbirtudibhid S rtés
GDQV OfTHQYLURQQHPH @iportunitéd F Ktith@n® Rldd. Terhbortements
G 1D S S bgd @Mtllas\echnologies et conduisant au développementg®rtementsle
carriere. Cette étude ameggalement des informations pour les conseillers en gestion de
carrere GRQW OfIDFWLYLWp HVW énHdd barriere désHahsiahtsGouYlesOR S S
vVDODULpVY TXYfLOV UHORLYHQW HQ D\DQW j OTHVSULW O
technologies dans leur évolution professionnelle

Pour conclurele travail présenté entemdettre en évidence comment les changements
apportés par la®#erévolution industrielle VJILOV PRGLILHQW ODUJHPHQW OH
de travail, V 1 D Yé&ir®) idne ressourcpour les individus.Cette these apporte plusieurs
implications théoriquestepratiques etconstitueun premier pas dans la compréhension de
comment la @ UpYROXWLRQ SHXW VD itput pour EsQdlividus \eN BeX U F H

focalisant XU OfRPQLSUpVHQFH WHFKQRORJLTXH

Xi
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Introduction

The advent of the®™Industrial revolution is synonym of changes and upheavals in the
professional contextPetrillo, et al.,2018) but also in societySchwab, 2017)The massive
introduction of disruptive technologies and theéomatizationn the organizations are starting
to be well documented. However, the understanding of how technologies affect the
experiences at work and the life in organizations are still lacKing.great challenge of'4
industrial revolution forall type of orgargationsis be ensurecompetiiveness growth,
performance and qualityn the one handndto provideto employeesvith a better quality of
life at work, personal development and satisfactiorthe otherParker (2014points out that
the evolution of wdk is an opportunity to providemployees with motivating joband
assume their welbeing and satisfaction.

Technologies are bringing about changeshe way which organizations create and
capture value, when, where and how people do their veowk the vays in which individuals
interact and communicate with each other. Théndlustrial revolution is currently activating
a systematic and radical change which requires individuals to adapt continuoUibig.
revolution can be defined in three points:tifag (characterized by an exponential and-non
linear speed where each technology generates an interconnected world); breadth and depth (a
combination of different technologies which provokes a paradigm shift in social and
economics domains, business affAirEXW DOVR LQ DQ LQGLYLGXDO SODQ
DQG WKH 3+RZ" ZKLFK DUH XSKHIHYDOY EXXWH WOWWRHWR KH B KT
a transformation of whole system of country, organizations and any aspects of ‘society
(Schwab, 2017; p.18ted by Battistelli & Odoardi, 2018; p. B5

In addition, technologies are becomingrmmecessary than before, almost every task
dependson technologies at work, and they change the way organizations work. Every sector

(industry, services, etc..) is moerned by the changes of the 4th industrial revolutioie«
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are witnessing a paradigm shift in the way we work, communicate, care, learn and perform
any task, including environmental conservatiiBattistelli & Odoardi, 2018, p. 36)he
specificity ofthe 4" industrial revolution is that the technologies are not only a set of tools
which allow individuals to carry out tasks faster or more efficiently, but they transform
important parts of work and now sontechnologies can be considered such as arogeg

For instance, the actual collaborative robdt®bots) suitable forworking alongside
individuals can be considereds teammategCoovert and Thompson, 201Bavenport &

Kirby, 2015). One of multipleexamplesis the implementation of robots in the police in
Dubai, in 2017, initiallyintended for the reportingrime and the payment of fines from
citizens, the objective for the police organization is to have, by 2030, tfreatpercent of

their workforce in tle form of officers roboticThe advancemenaf Artificial Intelligence

allows the development of new robots which make increasingly complex tasks and can deal
with uncertain situations in an efficient walhere are robots that are more adapted to the
working environment with multimodal interfaces that allow them to communicate more
efficiently with other human members of the team (Redden et al., 2014). This evolution raises
many questions about the right and capacity of robots, but nevertheless, thegnplay
increasing role in the dynamics of organizations. This is just one example showing that one
cannot consider only as a tool, but rather as an environment or system in which individuals

and technologies are in multiple and mutual interaction.

Technologiesare producing a new type of control, coordioatand collaboration in
professional tasks, which will trigger new forms of work through internet networks such as
teleworking virtual team, and working with robots etc. floch & Kozlowski, 2014,
Charalampous et al., 2018)he interaction between humans and technologies hastheen
focus ofconcerns of engineg and computers scientistsr a long time. From their part
psychologists strive to contribute to the urslanding of this interaction tbugh the

18



development of theoriesnodelsand research thawill significantly help individuals and
organizations On the other handorganizations @&n be able to design a working environment
that enablesto individuals to be more creative, proactive, ilwed and motivated.
Organizations will bded to change strateggeand management with the aimfosteiing the
continuous learning. Bulsg to recognize the value of competences and peosidficient
resources to ensusafety health at work andiell-being of employees through the creating of
sustainable working condition(€ascio & Montaelegre, 2016%uccestul transformation of
organizationgelies on the ability to integrate technologies into the productive, human and
social system, giving meaningp employees,fosteiing their professional growth and
improving innovation and performang8attistelli & Odoardi, 2018; Khanagat al.,2017).

The 4" industrial revolution has attracted great attention from manufacturing
companies, engineer research, work and organizational psychologists and service systems.
Many authors and researches have discussed about the nature of the fourth industrial
revolutionand which technologies of this revolution are having an impact on the economic
and social worldFor instanceCascio & Montaelegre (201@&rguethat mobile informatics,
cloud, big data, machine learning, sensors, intelligent manufacture, advancedyalvoties
are the technologies that have changed the workplace and societyscBwab (2017)
emphasized that they are Artificial Intelligence (Atdbotics, Internet of things, 3D print,
nanotechnologies, biotechnologies, energy storage, quantum infcsrttzt have changed
the workplaceSalkin et al. (201Barguethat the # industrial revolution is chacierized by
the deploymenbf multiple technologies a system (e.g., organitian, university, team) and
propose a framework to understand howtd@hnologies arentegrated and connected.

According to the conceptualization of Salkin et al. (2018), thadustrial revolutim
captures the interconnectednest technologiesto define a new world that IS K\SHU

connected and saturated in wheer\ RQHYYVY ,OWHUQHW LV FRQQHFWHG WR
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(Wooldridge, 2015, p. 29 To support this pointGubbiet al. (2013 indicatethat the number

of interconnected technologidsas increasedsignificantly and this significant growth has
facilitated their integration by creating a fusibetween thehysical and digital worldThis
phenomenon provokes the proliferation anzquity of advanced technologies in our daily
lives (e.g. NICTs, artificial intelligece, Internet of Things)Cascio and Montaelegre (2016
underline that now, technologies are omnipresent in all aspects of life such as work,
education, family and leisure tim&his technological ubiquithas produced the digitalization

of the world(Colbert et al.,2016)which reflects that, nowechnologies are an integral part of
our lives andhathuman activities are more dependent of them for the realization afaalyy
actions(Barley et al.,2017).

Technological ubiquityhas been accompaniéy an increase of training through the
use oftechnologies. For instance, in 2012, in the United States, training using technologies
including elearning, online learing, MOOC, mobile learning et@accounted for39% of
training in professionalcontext (Miller, 2013). An important change brought out by
techndogical ubiquityis thatindividuals cannow learn and develop kmdedge and skills
regardlesof time and place. Internet (Wikipedia, Scholar, MOOC), smartphone, GPS, video
game, virtual rality, simulationshave givenemployees and students access to e
resources anywhere aadytime, inside or outside their organizatidbascio & Montaelegre,
2016). Traditional forms and ekignsof training conceivedactivities where learners must
follow the instruction and realize activities step by stepng the process of acquiring skills
and knowledgé€Noe et al.2014. With the new forms of learning, individuals are potentially
becoming active agents of thewn learning (Beier & Kanfer, 2009 Bell & Kozlowski,
2008). Moreover, technologicalibiquity provides more opportunities foindividuals to
develop knowledge andidls and learning contents imore accessiblevaried and easier to

share(Dachneret al., 2021). However, learning with techtagies is not inherently more
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effective than other ingictional methods. Consequentliyerature strivedo understand the
benefits and thémitations of learning with technologie@Bell & Kozlowski, 2008).Even if,
few studies show that technologiesultb be an opportunity for the learning and sKill
development(Noe et al.,, 2014 the evidence suggestbat technologies give access to
learning content more easily and in greater numtgege(, 2019).The increasing number of
learning opportunitieslue to technologies could be considered sucheasning potential.
FurthermoreMcFarland and Ployhart (2018nphasized the importance of social media such
as Facebook, Twitter, LinkedIn, and Youtube in shakngwledge or communicating
order to acquire new knowledge. Social media are the perfect example of the advantages of
these new tools because they are not tools designed to provide knowletlgéoibtate the
acquisition of skills but their flexibility allows thgBalakrisha & Can, 2016).The use of
social media have been considered as a resdoradadividualsflearring (Behringeret al.,
2017) and their usehave the potential to transform organizational behavior (innovation,
proactivity). For exampleRobertson and Kee2(17) found that the amount of time
employes spendnteracting with their colleaguesn Facebook had a positive effect on job
satisfaction. Martin et al. (2015) demonstratedthat social mediause was effective in
improving employee voice behavidala, et al. (2019)found hat ug of social media in the
workplace had a positive fett on innovative behavio€Cai et al. (2020have demonstrated
thatthe use of social mediaa resourcel RU QH Z F R P H UWidhfand RighlidhtQhaj Bhey
can use social niéa to seeknformation and dvice from their colleagues timprove heir
performance. But also, the authaemonstrateéhat the use fosocial media is associated with
better inerpersonal relationship amomgnployees. These different studiesve highlighted
the multiple benefits of social media at work.

Some consequences tfe changes of the™industrial revolutionrequire highly

skilled employees (Manyika et aR012) who areable toadapt and develop neskills in

21



order tobe aneffective workforce Campion et al., 2011; Pulakos et al., 2000 addition,
Cascio and Montaelegre (201&mphasized an increase in the complexitywafrk and
organizations. Thigspect is highlighte@ly the study ofNWegman et al. (2018y)hich shows
how tedhnological evolution affects job characteristiand in particular increases job
complexity. One solution to this challenge is to improve tupply of skills, for example
throughbetter education. But the attentionust also be given to ttede of he organizations
that should designthe work that requires botla greateruse of skilland a possibility to
develop skills more easilfOsterman & Shulmgar2011, Payne & Keep2003. Promoting
OHDUQLQJ DQG GHYHORSPHQW LV DOVR LPSRUWDQW DW
develop sufficient cognitive, self, social, and affectoapacitiesto interact adaptively in
dynamic and unpredictable enviroants (ord et al, 2011). The digitalization and
technologicalubiquity have considerably affected the content of work, careers and also
learning Parker, 2013 Leaning is among the central questioos how technologies and
technologicalubiquity have transformed the acquisit of knowledge and skill§Beier,
2019). And theoretical and empirical studies on the impact of technologibajuity on
learning and work are still lacking in the literature

Moreovet the changes of thé4ndustrial revolution are profoundly affentj careers.
The consequences of changes in work, odimmsand organizationshave led to the
disappearance or modifications of many eatroccupations and the emergence@# jobs.
At the same time, new occupations, new industries, and fundamentaliyangs of workng
and managing the careers &kely to emerge Brynjolfsson & McAfee, 201%andnumerous
studies have pointed othtat technologies can play a hugele in career development.ént,
2018).

A major stake of the % industrial revolution for work and organizational

SVI\FKRORJLVWVY VFKRODUV LV WR XQGHUVWDQG KRZ WKL
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and behaviors. It seems clear that tHeintlustrial revolutioncould therefore be one of the
most importantgsues in shaping the future nature of career choices, career development and
career counsellin¢Hirshi, 2018).

Therefore, our knowledge on hovhanges affect individuals still lacking, notably
research otechnologicalbiquity and learning Cascio &Montaelegre, 2016Qr research on
career development in the digital agé&isTPhD thesistrives tofill this gap. The general aim
of this PhDthesis is to demonstrate that the changes brought diyotiie 4" industrial
revolution can be useful resourfe professional development acdreer development and
enableindividuals to thrivein their carees. To do so, weproposea theoretical frameworto
understand technologicabiquity and how tis environment can be helpful for developing
skills. Then, we alsoaddressthe fact thatthe changesbrought aboutoy the 4" industrial
revolution @n be usefulfor career developmentAs highlighted byVenable (2010)the
research area remains unexplored and requoebe investigatedWe deepen how "4
industral revolution hasshaped thecareers in Chapter 4. Our findinggm to provide to
practitioners, researchers and individuals, wiims khowledge and advice facilitate the
setting of actions that enalpeofessional and career development.

The doctoralthesis consists of four studies based on two theoretical framewdr&s.
first chapteris a theoretical intragction in the view to presertow technologicaubiquity
have modify learningThe second chaptéwcuses on the development of two measures which
captures two aspects of learning in the technologibauity. The first measure captures the
perception of a psychtechnological environment such as learning potential which reflects
that theubiquity of technologies provides more opportunities todeand more accessibility.
The second measure is about learning behaviors with technologies and captures how
individuals use technologies to learfihe third chapter striveso demonstrate that the

perception of PTE as a motivational agent. To do sogdewelop a model that link PTE and
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learning behaviors with technol@g through motivation to learihe fourth chapter provide

a theoretical introduction of the impact of 4ndustrial revolutionon career In the fifth
chapter we examine andeterminewhich profiles are the most adaptedhoive in career at

time of the 4' industrial revolution.We apply a latent profile analysis to identify the most
suited career development profilehe findings show several profdeand demonstrate that
certain prdiles are more adapted to the requirements of caredtiatidstrial revolutionThe

sixth chapter focuses on how the protean career orientation and psgtimwlogical
environment allondeveloping career and acquirikgowledge. More specifically, thesults
demonstrate protean individuals are more able to recognize opportunities offer by

technologicalbiquity in order to develop their career.
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Chapter 1: Technological ubiquity as contextfor learning
1. Theoretical background of the technologicalubiquity for learning

Generally,researches havstudied the specificity of each technology in a specific
VHWWLQJ SURGXFLQJ QXPHURXV 3PL Quhiyvit,HtReJ useVof :LWK
technologies isntegrated in our daily action€éscio & Montaelegre, 20),6this has caused
a paradigmshift in the aalysis of how technologies influenckearning. Nowadays
technologiescannot be considered simply astaol as theyrepresenta context due their
interconnedness Accordingly, in this thesis, drawing odohns (2006),we analyz
technological ubiquityas acontext characterized by situational opportunities and constraints
for learning.Johns (2006) framework for understanding context suggests that the contextual
features affect the cognition, affect and behaviors of individuals embedded within this
context. This conceptualization of context by Johns is clearly aligned with multilevel
theorizing and principles (Kozlowski & Klein, 2000) and emphasized that context operates as
a crosdevel effect in which situational variables at one level affect variables at another level.
But thisconceptualizatiornis patchy andhe social cognitive thegrof Bandura indicates that
individuals behave not as in the deterministic wagntextual features amot sufficient to
activate a bhavior but depend of a triadic. Based on the social cognitive theory (Bandura,
1989), individuals are neither autonomoagents nor simply mechanical conveyers of
animating environmental influences. In this research, personal factors and technological
ubiquity operate as interacting determinants.

The first aspect of thisnvironment is the opportunitp learn.This aspects of great
importance becausesome research hasoticed thatthe comstruction of knowledge will
increasinglyrely on the availability anduse of technologieand emphasizes thaccess to
sufficient materials andhe opportunity to experiment with new ways of learning is essential

(Kozlowski & Hults, 1987; Noe & Wilk, 1993)Moreover, Farr and Middlebrooks (1990)
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underline the importancef havingsufficient resources to developlevant skills Individuals
need oppdunities and resources in order to experintergxplore and experiment to discover
and apply better strategies to enhale@ning (Bell & Kozlowski, 2008; Debowskiet al.,
2001; Keith & Frese, 2008; Noe, 20D8As noted abovetechnologicalubiquity providesa
wealthof content,in terms of quantity and divatg for learningdue to technologicaliversity
facilitating the construction or improvement of specific skilly the individual(Dachner et
al., 2019. Moreover, each technology hasme &rengtts and weaknegs for developng
skills (Beier, 2019. The integration of multiple technologies in the leagymocessprovides
the possibility tocompensate the weaknesfssometechnologiesising thestrength of others.
For example, MOOC provideamountof relevant informationto develop knowledge and
skills but the learningorocessis lonely (Beier, 2019).The integration of social medizan

allow individuals to share, discuss witidecs to limit the loneliness of this learning method.

Opportunitiesto learnoffered by tebnologicalubiquity also concerntheir flexibility .
Deroun et al. (2005pointed out that-¢earning allows better flexibility, for example, it offers
training to employees and students on demand, anytime and anyawviceEdearningis self
pacing. Selfpacing, therefore, permits traineeswork on training taskss quickly or as
slowly as they preferAt the current period students and employees have multiple other
sourcesspaces, and times for learnifigoe et al. 2014 Heidari,et al.,202]). E-learninghas
caused a major shift in the conception of learning, which has evolved from a passive to an
active modeg(Katz-Navon et al., 2009). Individualsan now exercise mongersonal control
over their own learningtheyare seen as active decision makers responsible for their own
learning (Noe 1986; Noe et al.2014). When given greateresponsibility over learning,
effective larning experiences requiredividuals to choose to participata, continue, and
apply theknowledge and skilldearnedfrom training (Brown et al., 201p Learning wih
technologyrequiresindividuals to improve their personal control over themwn learning,
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including through the usevith use of multimedia instruction on the Internet or other

technologiesCaprara et al., 2003

In addition torichness and flexibility, gchnologicalubiquity has produced more
opportunities to learn by facilitatinthe process o$haringinformation and knowledge and
communication havecome combuous Interaction is facilitated because each perbas
several technological tools interconnected 24/24 andFoi7instance, atudent or a worker
equipped withdiferent WHFKQRORJLHY ODSWRS VPDUWSKR®@H HWF«
accessnultiple neéworks through the use of technologies and Interdetr{ukai et al., 2004
and foster the process eharingknowledge and informationAdditionally, computers can
provide students anavorkerswith an important amount of information via tools like chatbot

or Internetwhen they need.

The second aspect is the accessibilltlfis environment is characterized by tlaet
that learning become=asierthroughthe accessibility and ease of usehnologiegSakamura
& Koshizuka, 200% The acess to learningontentshas becomemore availablewith
technological ubiquity by freeing itself from tlwenstraints of time and placBdier, 2019.
In addition, UX researche have madsignificant efforts to develop technologies that any
person can uséléo et al., 200). These authors point out that individuadgjuire convenient
and efficient technological tools to engage in theidaily activities (i.e., learning,
communication)and theircurrentactivities can be encountered by tools which are costly in

terms oftime, efforts, and easiness to use to achieve their actions.

Based on partly on the literature of learning poter\ikolova et al., 2014)and
partly on work on context adohns,(2006), we considered tat the contextual featuresf
technologicalbiquity (opportunities to learn and accessibiligga learning potentiadnd this

context technological ubiquity can activate learning behaviors and facilitate learning
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Nikolova et al. (2014 highlightthat the perception to have opportunities trreis essential

for learning.We claimthat technological ubiquitilave produced the perception that thanks to
techrologies, individuals can develop knowledge and sKillsis new Psychd echnological
Environment (PTE) is derived from the individyasdrception of the merging of the physical

and digital worlds due to the temblogical ubiquity (Colbert et al.,2016; McFarland &
Ployhart, 2015). PTE is characterized by the interactions between human and technology and
is defined by a set of opportuniieand constraints affecting behaviors and beliefs (Johns,

2006; McFarland & Ployhart, 2015).
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Chapter 2 Article 1 : Environnement psychatechnologique (EPT)
HW FRPSRUWHPHQW Vav& ¢ SeshhbldysL (AT J H
développement et adaptation francaise de deux mesures

RESUME

La £™ UpYROXWLRQ LQGXVWULHOOH HW OfRPQLSUpPVHOQ
PRGLILp OH FRQWH[WH SURIHVVLRQNDO {RWDPrPCRIQW CTpDIrS
GIXQ HQYLURQ @éethdlQyiyue Ui\ BeK fRaduirait par davantage d'opportunités
G 1 D stisdadge et des technologies plus accessibles. A notre connaissance, aucune mesure ne
permet de saisir la perception de cet environnement pdgchoologique (EPT) ni des
FRPSRUWHPHQWY GY{DSSUHQWLVVDJH DYHF OH¥stWdic-KQR OR
GH SDOOLHU FH PDQTXH GTRXWLOV SDU OD FRQVWUXFWLF
PWXGHY UHJURXSDQW PWXGLDQWY RQW pWp FRQGXLWH)\
de 151 étudiants, deux échelles ont été élaborées via ugseafadtorielle exploratoire. Dans
la seconde, basée sur un échantillon de 238 étudiants, une analyse factorielle confirmatoire a
SHUPLV GIDWWHVWHU GHV SURSULpWpV SV\FKRPpWULTXH
démontre une bonne fiabilité et vat#&li de nos construits avec de bonnes qualités
psychomeétriques des oultils.
Mots-clés:  Apprentissage, Environnement psydiechnologique, Comportements

GIDSSUHQWLVVDJH DYHF OHV WHFK @R&®&utibrHindusgirid/ HQW LH O
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ABSTRACT

The 4th industrial revolution and the omnipresence of technologies have largely
modified the work context and momgpecifically the learning process. We postulate the
emergence of a new psyctechnological environment which is characterized by more
opportunities to learn and more accessible technologies. To our knowledge, no measurement
can capture the perception of psydkchnological environment (PTE) and learning behaviors
with technologies (LBT). The aim of this study is therefore tmpensate fothis lack oftool
with the development of Frendanguage. Two studies that combine 389 students were
conducted. In the first study, based on a sample of 151 students, two scales were developed
via an explanatory factorial analysis. In the second staised on a sample of 238 students, a
confirmatory factorial analysis confirmed the psychometric qualities of our scales. This first
validation study shows good validity and fiability with the good psychometric qualities of our
scales.
Key words: Learning, psychetechnological environment, learning behaviors with

technologies, learning potential, 4th industrial revolution
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2.1Introduction

/DY qQH P H Wré®Mmtiod Idustrielle a profondément bouleversé le monde
professionnel (Petrillo et al.,2018). Dans les nombreux changements introduits,
OTRPQLSUpVHQFH GHVY WHFKQRORJLHV GpILQLHY FRPPH OF
& Montealegre, 2016) est particulierement significative. On dénombre ainsi davantage de
WHFKQRORJLH Vs JuKtdrreésef Md3dirhals IaQ@itidalité des individus ne peuvent
plus travailer sans les utiliser (Mohindru et &019). Cette omniprésence des technologies a
SURYRTXp OfpPHUJHQFH GTXQ QRethhbladiqieQovi Uds Rr@i@esP H Q W
physiqueet électronique ont fusionné (Colbert et al., 20McFarland & Ployhart, 2015).

Selon le cadre théorique de Johns (20€&)nouvel environnement psychechnologique,
FDUDFWpULVp SDU OYLOQWHUDFWLRQ HQWUH @M uUWHFKQRC
ensemble d'opportunités et de contraintes qui affectent les comportements et les pensées
(McFarland & Ployhart, 2015Ryan & Derous, 2019).

'H FHWWH VLWXDWLRQ pPHUJH LQFRQWHVWDEOHPHOQ\
OTRPQLSUpVHOQF HogeHa boulévevgd] EK oRiportements individuels et plus
SDUWLFXOLqQUHPHQW FHX[ UHODWLIV j OYDS®&b&sEiQ& LVVDJH
Montaelegre, 2016), apprentissage représentant un des aspects les plus largement affectés par
O 1D U U L Yopudlles edhnlogs (Dunn & Kennedy, 2019Noe et al., 2014 avec la
transformation de ses modalités, de son dénoeite et de ses résultats (Bell et 2017). Par
HIHPSOH OYRPQLSUpVHQFH GHV WHFKQRORJLHV GDQV Ofl
grand nombre de contenus de formation autant en termes aéit@uzgue de diversité
(Dachner et al.2020).De plus, ces contenus de formations sont beaucoup plus accessibles en
VIDIIUDQFKLVVDQW GHV FRQWUDLQW Hétt&sgflad® hatigt¢ dewW GH V
FRQWHQXV HW GH PDQLqUHV UHQRXYHOpHV GIDFTXpULU

SHUPLV XQH SHUVRQQDOLVDWLRQ GH OY{DSSUH@BWwW\WVVDJH H
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et al., 2016). Grace a cela, les individus peuvent élargt XUV H[SpULHQFHV GIDSS
+H =KX &HUWDLQV DXW H X UaddioRngl® 4L ra@aitd 8§ SUH Q W

OIDSSUHPWL\SHDIFHWWDQW GYREWHQLU GX VRXWLHQ GH P

de développer des stratégies pouprapdre grace aux moyens technologig{iésflin et al.,

2017).Cet apprentissage additionnel est rendu possible grace a ces nouveaux procédés qui

facilitent la collaboration, le partage et la création de connaissances (Song & Lee, 2014).

Cet article enteth contribuer a la littérature scientifique en plusieurs ajXesit
GIDERRUVMWH UHFKHUFKH VJLQVFULW GDQV XQH FRPSUpKHQ
identifiant la perception du contexte technologique (EPT) par les individus. Elle vise a
répondrej OYDSSHO GH -RKQV HQ SRUWDQW XQH IRFDOH
QpJOLJp DX SURILW GTXQH DQDO\VH SOXV LQBelL&tiGXHOOH

(Q VIHIIRUOD @Wca@d etGReQdBfiditibn conceptuelle désingements
DSSRUWpV SDU OHV WHFKQRORJLHV QRXV VRXOLJQRQV TX
WDQW TXH SRWHQWNikbovaGef BI.S2D1)H EnVatcerd RvEE! les travaux de
I1ILNRORYD HW DO FHOD LPSOLdgKie doRsStHu®© JnrRé¥rL SUp V I
SRXU O{DSSUHQWLVVDJH

En deuxiéme contribution, cet article présente une premiere validation de mesures en
francais, permettant GH UHQGUH FRPSWH GH GHX[ DVSHFWV GLIIpU
technologique GIXQH SDUPMSWRRY GH OTHQWHER QR B R BIQVX H W\ K
SDUW OHV FRPSRUWHPHQWY GIDSSUHQWLVVDJH XWLOLVD

3RXU FH TXL FRQFHUQH OHV FRPSRUWHPHQWYVY GYDS¢
mesure vise a mee en lumiére deux dimensionsine utilisation des technologies comme
outiil GIDSSUHQW LV V Dsbhttigd HXQHDEBPRMWLVVDJIH 'XQQ .HQQ

Une troisieme contribution est de pouvoir proposer des outils pour le développement

GH O 1D sa§dJprofe¥gihnnel dans les organisations qui passera par le développement de
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FOLPDW GYDSSUHQWLVVDJH DYHF OHV WHFKQRORJLHV &
compréhension sur la facon dont les individus percoivent et se comportenvivisles

techhn RORJLHVY GDQV OYRSWLTXH GH FUpHU GHV FOLPDWYV GIL
2.2 Cadre conceptuel

2.2.1Environnement psychaetechnologique

/THQYLUR Q Q Heeh@dgi§ueé \demirRe opportunité pour apprendre est née du
constat que les technologies digitales élargissennombre de ressources, les moyens
GIfDSSUHQGUH HW TXH OHXU IDFLOLWp GYIDFFHVCGEEELOLWQp
changements engendrent donc des opportunités nouvelles pour apprendre et se former (Dunn
& Kennedy, 2019 Noe et al., /I MTDFFHVVLELOLWpP VH WUDGXLW FR
IOH[LELOLWp GIDFFqV j GX FRQWHQX GIDSSUHQWLVVDJH Q
QL SsbU GHV FRQWUDLQWHY WHPSRUHOOHV %HOO .R]JOR:
accés aux HVVRXUFHV GH TXHOTXH HQGURLW TXTRQ OH VRXKD

1RXV VXSSRVRQV ORJLTXHPHQW TXH OTRPQLSUpPVHQF
SRWHQWLHO GIDSSUHQWLVVDJH GYXQ HQYLURQQHPHQW
individ XHOOH TXYLO QRXV RIIUH ig®pour &premire(QavigigdsRes &.R U W X C
Odoardi, & Battistelli, 2020 Nikolova et al., 2014). La considération des ressources et des
RSSRUWXQLWpV GH FH QRXYHO HQYLURQQ HsP tteyanicey, fH[SUL
émotions et perceptions de la part des individus (James & James, 1989).

En se basant sur les éléments précédantss pouvons supposer que la perception de
OfHQYLURQQHPHRKOQ BYURIMR XH VIDUWLFXCOldpxwvitdsetU GH GF
accessibilité./H SUHPLHU IDFWHXU UHQYRLH j OD SHUFHSWLRQ T
OTRPQLSUpPVHQFH WHFK QR ®@RpbitunXdsEPE-bpportur@d)Y(BeQILD JH G 1

HW GH GLYHUVLWp GDQV OHV IRHUPM VD GADIS SWHDQWWU MY

ressource ou une phyglue (Noe et al., 2014). Cette perception se base sur le constat que les
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WHFKQRORJLHV RITUHQW GHV PpWKRGHV GYDSSUHQWLVVD
etc.) et une richesse de contenus jamgddé® (Warschaue2007). La métanalyse de Sung
et al. UHQIRUFH FHW DVSHFW HQ VRXOLJQDQW TXH Of
environnements ou sont intégrées plusieurs technologies avec des utilisations multiples. La
deuxieme dimension a trajt @cfessibilit§(EPT-accessibilité) qui désigne la perception des
individus selon laquelle les technologies semblent accessible® B(LOHYVY G{XWLOLVDWL
et al, 2003). Beier (2019) met en lumiere que les technologies peuvent limiter plusieurs
CRQWUDLQWHY OLpHV j Of{DSSUHQWLVVDJH WHOOHV OYDFF
partage de contenus, etc.
222&RPSRUWHPHQWY GYDSSUHQWLVVDJHYVY DYHF OHV WHFKQ
/IHV FRPSRUWHPHQWV GIDSSUHQWLVVDJH DYHF OHV
comme tous les comportements visant a un changement relatif du répertoire des
FRQQDLVVDQFHV HW GHV FRPSpPWHQFHV GI{XQH SHUVRQQH
transformabn GDQV OHV VWUXFWXUHV FRQFHSWXHOOHYV SDU OH
(Noe, et al.2014 ; Weiss, 1990). Ces comportements se distinguent par la possibilité de gérer
VRQ SURFHVVXV GYDSSUHQWLVVDJH HQ DGDSWDQW OH U\V
ayant acces a un plus vaste répertoire de contenus pour app(Bnown et al., @16 ;
Derouin et al., 2005). Les technologies entendent de plus favoriser les interactions avec les
DXWUHV DGDSWHU OYDSSUHQWLVVDJH j WUDYHUV GH QRXY
OH SURFHVVXV GIDSSUHQWLVYVDJHI e$t Bgadrient possible3deU FR Q
VSpFLILHU OHV FRPSRUWHPHQWY GYDSSUHQWLVVDJH DYHF
SUHPLqQUH GLPHQVLRQ UHQYRLH DX IDLW TXH OHV WHF
connaissances et de développer des compétences (He,&@h7; Noe et al., 2014) en
cela, nous pouvons considérer que les technologies constituemhedtia»» pour apprendre.

/ID OLWWpUDWXUH D PLV HQ DYDQW TXITXQH WHBHKQRORIJIL
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GIDSSUHQWLRXWLID® &PU HDOO lduxSikfdinraons, aukonnées, et en
général, aux ressources utiles a la personne pour ses acquisitions (Bell & Kozlowski, 2009).

La deuxieme dimension traduit le fait que les technologies formentsautien (un

intégrateur SR XU O1DS;S Blld Wehforvedt) Het  élargissent  potentiellement
@ffiprentissage (Fernandeapez et al., 6L OD IOH[LELOLWpP HW OfpCcC
opportunités offertes par les technologies répondent a certains besoins individuels comme
OMDFFqV | GH\WulehY WREAYFSHYUW QW L V 2005) Hlles\afffe@ absél lD O
possibilité de développer des sgpalLHV GIDSSUHQWLVVRIY, cOmn@a/DDU HYV
recherche de feedback (Chan et &0Q15; Hwang & Arbaugh, 2009) ou encore

O D XJPHQW D \Abbiatdn (RelsHRIE ASBHArO2016).

2.2.3Apercu des études

Dans cette ligne, nous avons construit une premiere échelle-EBWAONNement

psychatechnologique questionnaire) qui mesure les deux dimensions citées a savoir les
opportunitésG 1D S S U H QW V V¥ \aeeassiliifedes technologies. Une deuxieme échelle

a eté developpée (CAFRPSRUWHPHQWYV GIDSSUHQWLVVDJH DYHF O
TXL PHVXUH TXDQW | HO (odtil G HIYS BER PIQRVUW M Bal@viDe QGAL T X |
OTDS 3SR QW LYV

/IRUV GH OD YDOLGDWLRQ GYfRXWLOV *HUELQJ +DPLOY

validation en deux étapes. En ce sens, deux études ont été menées pour valider la construction
GHV RXWLOV GH PHVXUH SURSRVpV G D Qaoréntiane dapanuiF O H /
FRQVLVWH j pYDOXHU OHV PHVXUHV DYHF XQ SUHPLHU pFK
HISORUDWRLUH SRXU HQ YpULILHU OD VWUXFWXUH +XUOH
réaliser une analyse factorielle confirmatdr SRXU YDOLGHU OH FRQVWUXLW

IDFWRULHOOH H[SORUDWRLUH HW V{DVVXUHU GH OD YDOLG
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ETUDE 1
2.3Méthode
Participants
/IfPFKDQWLOORQ GH FHWWH pWXGH HVWs0ERM™BA®REED GH
DSSDUWHQDQW j Of8QLYHUVLWp GH %YRUGHDX[ HW D
UHFUXWHPHQW GHV SDUWLFLSDQWY D pWp UpDOLVp DX FRX
HPDLO j SDUWLFLSHU | OYpW XIBH ferifigsF(BL2Q)Vet @8OHRMMESR P S U H
GIXQH PR\HQQH GTkJET GH &RQRHHUYDQW OHXU QLY
6,0% ont un niveau Baccalauréat, 3,3% ont un niveau Bac+1, 13,2 % Bac+2, 9,9 % Bac+3,
RQW XQ QLYHDX GYpWXG Hnfia DXF6% ont un nkeBUFBacHWLes
ILOLqQUHV GIpWXGH VRQW GH HQ 6FLHQFHV WHFKQ
Sciences Humaines et sociales et de 34 (22,53%) en Sciences médicales.
Mesures
BHUFHSWLRQ GH O9fHQ YechrRlQQue REPD)W.a &HEFadR des
LWHPV VIHVW IDLWH JUKFH j OTDQD O\ \Vaoda Et\Wl. QOLB)&DIS W D W LF
Maurer et al. VXU OYfHQYLURQQHPHQW GH WUDYDLO FR
GIDSSUHQWLVVDJH 3 FO¥pdrianide,nél é/osLlaBdhi® 4 fRo@ items de la
dimension DFLOLWDWLRQ GX F @é¢ RDndsute e Nislova@Wal Y201d)éh
suivant notre cadre théorique. La mesure de Nikolova et al. (2014) est également composé des
dimensionsFOLPDW G D6 $D 55 UDM\& Breqy e\Mdehtént climague nous avons
ignoré car ne correspondant pas aux objectifs de la mesure. Nous avons ensuite intégré des
items que nous avons générés pour compléter la mesure. Ces items ont été générés suite a un
prétest, basev XU XQ H[DPHQ GH OD OLWWpUDWXUH HW XQH SUp
&HV LWHPV QRXV RQW SHUPLV GH FRPSOpWHU OD PHVXUH

QRWUH REMHFWLI GH UHFKHUFKH VXU OTHQYLGUReP)QHPHQW
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PDQLqQUHY GYDSSUHQGUH HWF / dcdedsibiliiePriv €16 generes ¥ HF R Q C
SDUWLU GH OYfpFKHOOH GH ODXUHU HW DO TXL FRQVL
non FRQWUDLJQDQWHY GYDFFqV HW GIXWLOLVDWLRQ 3DU F
OH IDLW TXH OHV WHFKQ EsatiBnldt HispoWiRdskd @nial, 1DitEemO 320G T X W L C
ont été conservés? items concernent la perception des technologies comme opportunité
GIfDSSUHQWLVVDJH HW OD SHUFHSWLRQ GHV WHFKQRORJ
aprés analyses statistique®ntraient une inconsistance en terndesvalidité de contenu

(Haynes et al. /IfPFKHOOH GH UpSRQVH XWLOLVpH GH W\SH
5=Tout a fait. Les items sont indiqués dans le tableau 1.

&RPSRUWHPHQWYV GYDSS U EhQoddgias\(QATHNES [iefrid BntCsteY W H
JpQpUpV SDU XQH WUDGXFWLRQ HW XQH DGDSWDWLRQ GH
Re HOOH VH FRQFHQWUH VXU OHV GLIIpUHQWHY IRUPHV G
technologies que nous souhaitons é¥ald $ OD VXLWH G | Xt€stsHi@sVitdrREE OH G H
DXSUgV GH GRFWRUDQWY HW GpWXGLDQWYV +D\QHV HW DC
items représentatifs deAT-outil et 7 duCAT-soutien /fpFKHOOH GH UpSRQVHV XW
Likert, va ce 1= Pas du tout a 5=Tout a fait. Les items sont présentés dans le tableau 2.

Résultats
Environnement psychetechnologique (EPT)

Pour évaluer la structure de notre mesure, nous avons eu recours a une analyse
factorielle exploratoire via Mplus 8.4 (Muthen & X W KH Q I THVWLPDWHXU :/¢
choisi pour sa robustesse dans le cadreadatyses factorielles (Muthen et,d997) et une
rotation oblique (Geomin) a été effectuée dans la mesure ou nos deux dimensions
Opportunitéset Accessibilitésont théoiquement reliées (Tabachnick & Fidell, 2012).

$SUQV YpULILFDWLRQ GH OYDGpTXDWLRQ GHV GRQQpH\

.859 et une sphéricité de Bartlett aveqetrD00, une analyse factorielle a été réalisée (Kaiser,
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1970). Pour déterminer leRMPEUH GH IDFWHXUV QRXV DYRQV RSWp SR
VXSpULHXUH | DLQVL TXH SRXU XQH DQDO\WH SDUDOOQqC
OfHIWUDFWLRQ GHV IDFWHXUYV; HagtonGAlléni-& Scaparxlie, 2002 D L W
Tucker, . RRSPDQ /ILQQ &HV GHX[ PpWKRGHYV RULHQWH(
facteurs avec une variance expliquée de 55.478%. En suivant les recommandations de Kline
OfDMXVWHPHQW GH QRWUH pFKHP@N=HR,4BHX] IDFWH >

506 (% &), 71, 6505 &H PRGQqOH Gl
de bons indices malgré le RMSEA. Chen, Curran, Bollen, Kirby et Paxton (2008) relevent
TXIXQ 506($ VXSPULHXU | GHYUDLW rW Udit pasHa#eiWp PD:
considéré seul. De plus, ces chercheurs ont mis en évidence que pour des échantillons
LQIpULHXUYV | OH 506(% SRXYDLW VY{DYpUHU PRLQV SHUI
GIXQ QRQ DMXVWHPHQW

Le modéle en deux facteuf$ (43) = 112,409 p< .000 ; RMSEA = .10 ; CFI = .95

TLI=.93;SRMR=.06)V{DMXVWH PLHX[ TXH OH RRG4)GRIHAIXQ VHXC
p<.000 ; RMSEA = .17 ; CFl =.84 ; TLI = .80 ; SRMR = .1Pa mesure présente en outre
une bonne cohéremt LQWHUQH &RUWLQD DYHF XQ DOSKD GH &
compléete et, respectivement, de .86 et .78 pour les dimer@mpmtunitéset Accessibilité.
Nos deux dimensions présentent enfin une corrélation inter dimensions égale p <581 (

.000) et chaque item des saturations supérieures a .50 (Brown, 2015).

Tableau2.1 Analyse factorielle exploratoire Environnement Psydlechnologique (EPT)

ltems Facteus
1 2

Facteur 1 EPT-opportunités

I TXWLOLVDWLRQ GHV W HunKénefioeRréée
pour le développement de connaissances et de compéte

Les technologies digales sont une plugalue pour 249
OYDSSUHQWLVVDJH '

IHV WHFKQRORJLHV G LJ L WDYDH 728
GIRSSRUWXQLWpPV SRXU DSSUHQG"

Les technologs digitales PTRITUHQW GH QRX .727

.801
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GIDSSUHQGUH

Les technologies digitales me fournissent des offres
attrayantes pour apprendre

Les technologies digitales en général me perme
GIDSSUHQGUH DXWDQW SRétudesdque¢ .637
pour ma vie personnelle

/ITXWLOLVDWLRQ GH FHUWDLQHYV
OfDSSUHQWLVVDJH PH SHUPHW (.628
formes d'apprentissage

Facteur 2 EPT-accessibilité
Les technologies ditales pour OYDSSUHQWLVVD

724

- .846
maitriser
3RXU GpYHORSSHU GHV FRPSpWHQI
e P . . 744
aucune difficulté a utiliser les technologies digitales
/IHV WHFKQRORJLHY GLJLWDOHV SFk 202
pratiques autiliser '
/IHV WHFKQRORJLHV G LtibtayeDre Hant e 640
FROQWUDLIJQDQWHY GTXWLOLVDWL '
/IHV WHFKQRORJLHV GLJLWDOHV C 582
facilement accessibles '
Eigenvalues 5.043 1.613
Variance expliquée % 32.34 23.14
Variance expliquée totale % 55.48

Note. 1 0 p W KR G Hio@ WHSMM AiEE Rbtation Geomin.

&RPSRUWHPHQWY GI{DSSUHQWLVVDJHY DYHF OHV WHFKQRO
La méme méthodologie a été utilisée pour valider cette mesure. Notre échelle présente

XQ .02 GH FH TXL HVW XQ ERQ LQGLFDWHXU .DLVHU

%DUWOHWW S /I THLIHQYDOXH HW OfDQDOuMKE dixXUD O O(q(

facteurs avec une variance expliguée de 58%. Cette mesure démontre des indices

GIDMXVW(B4H H BB/206 p< .000 ; RMSEA = .14 ; CFI =.94 ; TLI = .90 ; SRMR =

.07), acceptable pour le SRMR, bons pour le CFl et Tld RBMSEA devrait &e rejeté mais

FRPPH SUpFpGHPPHQW DX UHJDUG GHV DXWUHV LQGLFF

LQIpULHXUH | FHOD QYLQGLTXH S D¥jugenkeHI\(ChBriddd.PH QW (

2008).La mesure présente une bonne cohérence interne dee@8aspectivement, pour les

dimensionsSoutienet Outi GHVY DOSKDV GH HW GH /I THQVHPEOH (

saturation supérieure a .50 ce qui nous permet de les conserver dans la structure factorielle
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DLQVL TXTXQH FRUUpOdeW ERED4, h @ U0DULeS tEBUHADS\S0IR @portés

dans le tableau 2.

Tableau 2 $QDO\VH IDFWRULHOOH H[SORUDWRLUH &RPSRUWI

Technologies (CAT)

ltems Facteus
1 2

Facteur I CAT -outil
-IXWLOLVH OHV WHFKQR @tbffét Hives

connaissances dans mon domaine 879
- XW LOLV Hogzsl Wigitalds ppEU® Re tenir informé ( 738
développement de ma discipline '
-IXWLOLVH OHV ditalds KR O&affeH Vi 213
compréhension des cours '
-IXWLOLVH OHYV igitdles- KpQUR Odioffer H Yhe 682
connaissances dans une autre discipline '
Facteur 2 CAT -soutien
-TXWLOLVH OHYV igitMé$ Fpo@R@R Ekpérienc _
GYIDSSUHQWLVVDJH QRXYHOOHV H"~
-{XWLOLVH OHV W H F KrecRetxRed HedndueIle 757
VWUDWPpPJIJLHY GIDSSUHQWLVVDJH -
-{XWLOLVH OH dgitdleld pEu® RO BuideH dans 244
progression de mon apprentissage '
Je vais a la recherche de nouvelles technolatjgtales pour 714
PIDLGHU GDQV PHV EHVRLQV GYD!"
-IXWLOLVH OHV WHFKQRORJLHV G 698
activités constructives '
-H PTIRULHQWH YHUV OHV WHFKQRO 694
VXSSRUWYV GI{DSSUHQWLVVDJH '
-{XWLOLVH OHV WHFKQRORJLHV G 530
motivation dans mon apprentissage '
Eigenvalues 5.595 1.417
Variance expliquée % 32.89 24.98
Variance expliquée totale % 58.68
Note. 1 OpWKRGH GTH[WUDFWLR @ed6i0.9 DYHF 5RWDWLRQ

Discussion
Cette premiere étude, qui visait a développer et a valider de maniére exploratoire et en
langue francaise deux outils de mesure, a mis en avant des structures en accord avec nos

postulats conceptuels, tout en respectant les recomm&@f VXU OH GpYHORSSHPF
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de mesure (€rbing & Hamilton, 1996 McKenzie et al.2011). Nos résultats corroborent les
VWUXFWXUHV VXSSRVpHV SRXU OTHQYLURQQEPMHQW WHFKC
EPT-opportunitéspour apprendre et (BPT-accessibilitédes technologies pour apprendre.

/ID GHX[LgPH pFKHOOH SUpVHQWH GHX[ GLPHQVLRQV GHV F
technologiegCAT) : (1) CAT-outil pour développer des connaissances et compétences avec

les technologies et (AT-soutietnFRPPH VXSSRUW j OfDSSUHQWLVVDJH {
travall, il est nécessaire de conduire une étude complémentaire pour vérifier et confirmer la

structure factorielle et les qualités psychométriques des mesures initiales (Brown, 2015).

ETUDE 2
2.4Méthode
Participants

I MfpFKDQWLOORQ GH FHWWH VHFRQGH pWXGH HVW FRQ\
FRQWDFWPpPHYV DSSDUWHQDQW | OT8QLYHUVLWpPp GH
professionnelle. Le recrutement des participants aé@® tedp DX FRXUV GH OYDQQpH

LQYLWDWLRQ SDU HPDLO j SDUWLFLSHU j OfpWXGH /fpFKD

GH KRPPHV D XQH PR\HQQH GTkJH GH DQQpHYV
QLYHDX GYpWXGH RaDMat X5@%htYur DiveatoBaEH D7,1 % Bac+2,
%D F RQW XQ QLYHDX GIpWXGH %DF % D

QLYHDX %DF /HV ILOLqQUHV GTpWXGH FRUUHVSRQGHQW SF
techniques et ingénierie, pour 1821,16%) aux Sciences Humaines et Sociales et pour 65
(25,19%) aux Sciences médicales.
Résultats

Les analyses factorielles confirmatoires ont été réalisées via Mplus 8.4 (Muthen &
Muthen, 2017), avec comme estimateur MLR. Les résultats confirment les résultats

précédents des analyses factorielles exploratoires avec une structure en deux facteurs, tant

45



SRXU OTHQYLUR QehhdiddgiQuey/ £SO ppaktiités et EPT-accessibilit¢ que
SRXU OHV FRPSRUWHPHQWYV G DS SCARQW;ICAV&UtleND YHF OHV
3RXU OD PHVXUH GH O T Hedhvidldgigue (BPP)HIE Msulay aFdsux
IDFWHXUV SUpVHQWHQW GHVS BER 6 Y16 BIl<F60V ; BMEEM X VW H P H (
.07 ; CFl =.92 ; TLI =.90 ; SRMR = .QRAIC=7283.886; BIC=412.360) contrairement au
modele en un facteur qui fusionnent les deux dimensippsrtunitéset accesibilité et qui
obtient de mauvais indices$ (53) = 238,219p < .000 ; RMSEA = .12 ; CFl = .77 ; TLI =
.72 ; SRMR = .09 AIC = 7412.360; BIC =7555.206). Hu et Bentler (1998) permettent
GIDIILUPHU TXH OHV LQGLFHV G19DMXRMEEAPHQWsolVEW®OW VDW
valeur inférieure a .08, seuil minimal pour étre considéré comme acceptable. Les indices de
CFI et de TLI présentent de bons ajustements, la valeur acceptable étant de .90 (Brown,
/IH 6505 SUpVHQWH XQ LQGQGdnteht aGceprabiX vawinidrielQaN06s D U H L
%YURZQH &XGHFN /[T$NDLNH ,QIRUPDWLRQ &ULWHU
Criterion montrent des niveaux plus faibles que le modele en un facteur ce qui nous permet
GIDWWHVWHU TXH OH PRepyOddnMstam RBLbwm, RGLSU HWHQ X HV
/ID PrPH SURFpPGXUH D pWp UpDOLVpPH SRXU OfpFKHOOF
DYHF OHV WHFKQRORJLHV &%$7 HW OH PRGQgOH HQ IDFW
suivants $(43) = 102,485 p <.000 ; RMSEA =.0; CFl =.94 ; TLI =.92 ; SRMR = .05
AIC = 7407.057, BIC = 7525.114). Le modéle alternatif en un facteauti{ et soutier
SUpVHQWH GHV LQGLFHV G1D MXA4)\WHE8R2BW<PRAL,RWISBAFHSWD I
=.11; CFI =.85; TLI =.81 ; SRMR .06; AIC=7521.335; BIC= 7635.920).
Nos construits EPT et CAT étant théoriguement reli€s, une structure en 4 facteurs
devrait émerger démontrant le lien entre les construits ainsi que la consistance du modéle
global (Tabachnik & Fidell, 2012). Ce mode#UpVHQWH GHV ERQV L®GLFHV C

(224) = 370,004 p < .000 ; RMSEA = .05 ; CFl = .93 ; TLI = .92 ; SRMR = .05). Les
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résultats complémentaires des corrélations 4fatetorielles, des moyenneM), des écarts
types ET), des alphas de Cronbasbnt renseignés dans la matrice de corrélatiaessous
(tableau 3).

Tableau 2.3 Matrice de corrélations des facteurs, moyennes, étgpss et alpha de

Cronbach.

Variables Moyenne ET 1 2 3 4
EPT-Opportunités  3.78 .75 (.85)

EPT-Accessibilité  3.42 73 58** (.78)

CAT-Acquisition  3.62 .96 .65** .38** (.83)
CAT-Soutien 2.72 .98 .66** .38** T4** (.87)
**p<.001

La table des corrélations présente des liens forts entre les deux dimensions des
FRPSRUWHPHQWY GTDSSUHQWunvatiadrHle $eebndl ¥rdreSMa(3v &L QG L T
+RFHYDU 6 XLYDQW &UHGp HW +DUPV TXL FRQVH
YDULDQFH H[WUDFWHG )RUQHOO IDFNHU SRXU V{D\
second ordre, nous obtenons un AVE de .®’pU OHV FRPSRUWHPHQWY G{DSS
technologies. Cet AVE situé entre .50 et .70 indique effectivement que le modéle peut étre
considéré comme un facteur de second ordre, autrement dit qui explique aussi bien la variance
dans un modele de secoowdire que dans un modele dédrdre.Les deux modeles, et de ler
ordre( R (43) = 102,485 p < .000 ; RMSEA = .07 ; CFl = .94 ; TLI = .92 ; SRMR = .08)
de second ordre® (42) = 100,10% p<.000 ; RMSEA = .07 ; CFl = .94 ; TLI = .92 ; SRMR
= .05), présentent des indices d'ajustement similaires. Ces résultats soulignent, avec un facteur
GH VHFRQG RUGUH TXH FITHVW OD FRPELQDLVRQ GHV GHX]

donc ne peupas étre considéré séparément.
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Tableau2.4 ,QGLFHVY GIDMXVWHPHQW VWDWLVWLTXH SRXU FKDT.

Modéles $2 ddl RMSEA  CFI TLI SRMR AIC BIC SB0$

ETP 2 Facteurs 116.491 53 0.07 092 0.90 0.05 7283.886 7412.360 $
ETP 1 Facteur 238.219 54 0.12 0.77 0.72 0.09 7412.360  7555.206
CAT 2 Facteurs  102.485 43 0.07 094 0.92 0.05 7407.057 7525.114 $
CAT 1 Facteur 188.293 44 0.11 0.85 0.81 0.06 7521.335 7635.920
Modeéle 4 facteurs 370.004 224 0.05 093 0.92 0.05 14577.283 14837.703 $
1 Facteur 820.857 230 0.10 0.71 0.69 0.09 15875.983 16087.792

**p<.001; 0 $2: $2 SatorraBentler

/ID OLWWpUDWXUH UHFRPPDQGH SRXU SOXV GH-UREXVW
Bentler quand on compare des modé@§ D MXVWHPHQW HQW20eD; IFa¢rra3DYORY
& Bentler, 2001). Le modele ETP en deux factaugsiodéle ETP en un facteur présentamt
Satorra % H Q WE2+H121728ddl=1, p<.01 qui confirme de la robustesse de ETP en deux
facteurs. Le model€AT en deux facteurys CAT en un facteur présentem Satorra
% H Q W &2H &B,a17,ddI=1, p<.01 qui confirme également la robustesse de CAT en deux
facteurs. Le modeéle en 4 factemsmodeéle en un facteur présententSatorra % HQW® HU (O
2= 450,566ddI=6, p 1RXV DYRQV pJDOHPHQW FDOFXOp OY$NDLN
Bayesian Information Criterion qui montre des niveaux plus faibles comparativement au

PRGqQOH HQ XQ IDFWHXU &HV UpVXOWDWYV QRiXedrigoedl UPHW W
VHPEOH OH SOXV UREXVWH /HV GLIIpUHQWY LQGLFHV GIDI

tableau 4.
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Figure 2.1 Analyse factorielle confirmatoire du modéle théorique en 4 facteurs

49



2.4.1Discussion

ITREMHFWLI Jp Qrpdhé@cbe @tkit deHdd@loidper deux outils de mesure
SHUPHWWDQW GH FDSWXUHU FHUWDLQV DVSHFWV GH O¢L
nouvelles technologies. Une méthode en deux étapes a été réalisée avec un travail de
JpQpUDWLRQ HW te@§, pGD SWrBvall Lde QaliGaficn des échelles construites
(Gerbing & Hamilton, 1996). Les résultats des analyses permettent de considérer les outils de
mesure présentés comme ayant des indices statistiques suffisamment satisfaisants pour
considérer cedt premiéere validation comme robuste et ouvrant des perspectives. Les analyses
factorielles confirmatoires ont démontré que nos échelles EPT et CAT présentent bien une
structure en deux dimensions chacune comme envisageé théoriquelmenéme, la structure
HQ GLPHQVLRQV PLVH HQ DYDQW PRQWUH GH ERQV LQGL
EPT et CAT sont associés (Kline, 2015). Les alphas de Cronbach, dépassant tous .75,
VIDYqgUHQW FRQYHQDEOHV O6FKPLWW F Hterdénoy XJJqUH
échelles.

Les résultats de cette recherche apportent plusieurs contributiofigédture. Dans
OTREMHFWLI GH FRQVWUXLUH GHV RXWLOV GH PHVXUH SR
U{OH GHV WHFKQRORJLHV GDQ@QIV 2019 8 Uidv@wx lidénibehH 1RH
OYfH[LVWHQFH GH GHX[ WHSBDWIAM B KOYHRIWEMmRQOGidtLE,HQW S\
GIXQH SDUW XQ HQYLURQQHPHQW RIIUDQW GDY-DQWDJH
RSSRUWXQLWpPV HW G YD Xfadilitde 50techholog@HERIEessMilité)E L O LW p
&HYV GHX[ GLPHQVLRQV UHQYRLHQW j OD SHUFHSWLRQ GYX
SDU OfHQYLURQQHPHQW WHFKQRORJLTXH SHUPHWWDQW (
(Cangialosi, et al., 2020Nikolova et al., 2014).

(QVXLWH QRV UpVXOWDWYV RQW SHUPLV GYLGHQWLILI

WHFKQRORJLHVY SRXU DSSUHQGUH (Q GpPRQWUDQW TXF
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VIH[SULPHQW HQ GEAT{ouBlLduHil@3tre Que \fes indidus considérent les
technologies comme un moyen pour acquérir des connaissances et des commpit€Aces

soutien qui souligne que les individus considerent les technologies comme un élargissement
GHV SRVVLELOLWpPV GIDSSUHQWe\eg ndiMidusk ¢dhdiderord legVH VX
technologies a la fois comme un moyen effectif de développer des compétences et des
connaissances (Dunn & Kennedy, 2019), moyen qui permet de personnaliser les
apprentissages, et comme une aide pour la recherche de coMé&sSWHQDQW OfDSSUFL
(Brown et al., 2016).

2.5Discussion générale

2.5.1Implications Théoriques

$X QLYHDX WKpRULTXH FHWWH pWXGH PHW HQ OXPLq
DXJPHQWH OH SRWHQWLHO GYDSSUHQWLVVDJH GH OfHQYI
GTRSSRUWXQLWpV SRXU VH IRUPHU HW GpYHORS&étU GHV F
deux aspectsomplémentaires : des technologies offrant plus de moyens pour apprendre
(Dunn & Kennedy, 2019), mais également plus accessibles (Shen & Ho, 2020).

(QVXLWH FHWWH pWXGH FRQILUPH TXH OHV DFWLYLW|
soQW SOXULHOOHV 8]XQ .LOLV HW VRXWLHQW OfYK\SR
SDU OHVTXHOV OYDFTXLVLWLRQ GH FRPSpWHQFHYV HW GH\
2016). Cela traduit le fait que les individus peuvent rechercher dssurees humaines
(colléegues, supérieur, professeur) ou matérielles (wiki, MOOC etc..) permettant de soutenir
leur apprentisgge via les technologies (Klein et &2006).
2.5.2Implications pratiques

Avec les parcours scolaires et les métiers de plus en plus imprégnés et faconnés par les
technologies (Parker, 2014), mesurer comment les individus les pergoivent et se comportent

avec ces derniéres est devenu de plus en plus important. Notamment aeaéc glae f
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OTXWLOLVDWLRQ GHV WHFKQRORJLHVY SRXU OYDSSUHQWLYV
caractéristiques psychologiques, socioprofessionnelles ou encore le contexte professionnel

7TKRPSVRQ 3RXU OHV RUJDQLVDW LpRre@Qeavites @SIRSWLT:
particulierement crucial (Derouin et al., 2005). Les échelles élaborées se veulent donc étre une
UHVVRXUFH DGGLWLRQQHOOH SRXU OHV SURIHVVLRQQHOV
GHV WHFKQRORJLHV FRPPH VEXdd; et duVpetnetiva/de ksMalbriBriD S S L
dans le développement des compétences proposé par les organisations.
2.5.3Limites

Notre étude posséde plusieurs limites avec en premier lieu, une population jeune,

essentiellement étudiante, qui, par défintioW HQFRQWUH PRLQV GH GLIILFXOW
des technologies et en a une utilisation plus fréquente (Thompson, 2013). De futures
UHFKHUFKHV UHVWHQW GRQF j UpDOLVHU VXU GHV FOXVWH
des échelles sans biLVY OLp j OfkJH 8QH DXWUH OLPLWH PpWKR:
YpULILFDWLRQ GH OD YDOLGLWp WHPSRUHOOH 3$LQVL Ofl
retest permettrait de donner plus de consistance a nos résultats. Il sera également nécessaire d
VILQWpUHVVHU j OD YDOLGLWp FRQYHUJHQWH HW GLYHUJF
TXH OTRXWLO SUpVHQWp REWLHQW GHV FRUUpODWLRQV \

WKpRULTXHPHQ Wiverge@ueg ¢y vatidibles ¥ kodt opposees (Hinkin, 1995).

2.5.4Conclusion

En termes de conclusion, cette étude soutient le postulat que les technologies peuvent
rWUH FRQVLGpUpHVY FRPPH XQ DWRXW SRXU OfYDSSUHQWL
SHUVSHFWLYH GTLCENdAtY &t les XkbtbssDis §ui penwittent aux technologies
GIrWUH EpQpILTXHV SRXU OHs6ullg@eGMartihssex ¥(2p1®)) il f’lRPPH OH
certaines conditions contextuelles et individuelles pour que les technologies puissent étre un

D W R X Wapgrentiddad@e et non un désavantage amenamistess supplémentaire (Wang,
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et al, 2019), & un apprentissage ineffectif marqué par de multiples interruptions, associé a un
manque de concentration (Dunn & Kennedy, 2019), a un plus faible engagement dans

OIDSSUHQWLVVDJH 5DVKLG $VJKDU HW j XQH UpGXFV
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Chapter 3 Article 2: Learning in the digital age: The motivating
role of the context and the digital awareness on learning behaviors
with technologies

ABSTRACT

With the advent of 4th industrial revolution and technologighbiquity, learning
through technologies is become essentiaktadents and workers. The present study &ams
explore the relationship between Psydrechnological Environment (PTE) and learning
behaviors with technologies through motivation to learn. Intexidithe interaction effect of
digital awareness between motivation to learn adning behaviors wh technologies was
examined. To test our hypothesis, we have conducted structural equation modeling on a
sample of 344students having professional experience. Our results showed that PTE
opportunities have a positive indirect relationship with learneigabiorsthrough motivation
to learn. Moreover, the results highlighted that digital awareness moderates the relationship
between motivation to learn anmelarning behaviors with technologies. Hence, this research
contributes to expanding the current knayge about the motivational role of the Paid its
impact on learning behaviors with technologies. This study also breaks new ground by
uncovering how PTE can promote learninghaviors and offer guidance for organizations
(companies and higher educatidhat aim to foster and encourage individuals to learn with
technologies.
Key words: learning potential, technology, learning behaviors, Psyebbnological

environment, opportunities, digital awareness

2

2 Cet article a été soumis a la revue Journal of Computer Assisted Learning
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3.1 Introduction

Learning corresponds to theiliilp to acquire relevant knowledge and skills and is
considered as a core competence throation and working (Nikolova et a2014). However,
the way we learn has changed with the technological evolution and turned into an increasingly
importantchallenge for organizations, educational and academiituiiens and individuals
(Noe et al., 2014; Heidari et a2021). During the previous decades, due to the evolution of
technologies, learning has evolved from a prevalent instructional systene thieetearner
follows the instructions step by step, to an active form, where learners can shape yhow the
acquire knowledge (Katklavonet al., 200%.

With the advent of the "4 industrial revolution and particularly thebiquity of
technology, the way wiearn is significantly changing (Battistelli & Odoardi, 2018; Cascio &
Montaelegre, 2016). Technologicabiquity refers to the fact that the technologies have
penetrated every part of our lives (work, family and leisure time) especially because the
numbe of technologies has exceeded the number of people and individuals can no longer
perform any activity without technologies (Mohindru et al.2020). We claim that
technologicalubiquity is not only an aspect of technological evolution but represents a
context that has the potential to modify the traditional ways of learning (Landers & Marin,
2021). This new Psychdechnological Environment (PTE) is derived from the individual
perception of the merging of the physical and digital worlds due to theotledfiwal ubiquity
(Colbert et al.2016; McFarland & Ployhart, 2015). PTE is characterized by the interactions
between human and technology and is defined by a set of opportunities and constraints
affecting behaviors and beliefs (Johns, 2006; McFarland & Piby2@l5).

The PTE has two key features: perceptionopportunities to learnrand &cess to
learning content¢Bazine et a). 2020). Opportunities to leaworresponds tohat individual

have access to the technological environment allowing them to impiciual knowledge and
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skills (Nikolova et al., 2014). This is characterized by more learning contents in terms of
TXDQWLW\ DQG GLYHUVLW\ GXH WR WHFKQRORJ\ GLYHUVLW
or improvenent of specific skills (Dachner at., 2019). Access to learning contents refers to

the contents which are more accessible by freeing themselves of constraints of time and place
(Beier, 2019). Beyond this, learning in this new environment stands out because of the wide
variety of content&nd new ways and tools (technologies) of acquiring knowledge and skills
allowing the personalization of learning by making it more flexible (Bretva)., 2016).

Individuals can expand their learning experiences (He & Zhu, 2017) and some authors speak

of a GGLWLRQDO FRQWULEXWLRQV VXFK DV SURYLGLQJ VXS
developing strategies for learning (Heflin et al2017). Consequently, learning with
technologies seems to be beneficial for individuals (Noe et al., 2014; Bissonnetigeg, B

2021). Despite, promising progress in the understanding of the impact of specific technologies

on learning, several questions remain open including how the technological environment
affects learning (Bell et al., 2017).

The current study aims to extd the literature in three ways. First, whereas several
studies have highlighted that the perceptions of environment can have a positive relationship
with learning behaviors (McFarland & Ployhart, 2015; Nikolova et al., 2014), this research
advances ournderstanding of the PTE such as a motivational agent and try to explain how
this new environment could foster learning behaviors.

Second, this study contributes to develop the literature on the role of the environment
as an antecedent tdarning behaviorgCangialosi et al.2020; Nikolova et al., 2014), we
address the neglected role of motivation to learn as a mechanism that connects PTE and
learning behaviors with technologies. Doing so answers the call to explore the mechanisms

linking the environment wh learning behaviors (Maurer et al., 2003; Noe, 1986). This
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approach breaks new ground as the study of the mechanism between environments and
learning behaviors remains scarce.

Third, guided by the research of Brougham and Haar (2018) on technological
awareness, this study contributes to shedding light on the crucial role of the individual
perception and awareness of the technological impact on the workplace and on learning
(Brougham & Haar, 2018). The present endeavor strives to understand the modelaiiig
technological awareness on the relationship between motivation to learn and learning

activities.

3.2 Theoretical framework
3.2.1 The learning potential of Psychdechnological Environment

The learning potential of the PTE refers to th®@ GLYLGXDOVY SHUFHSWLRQ
in the environment that allowndividualsto develop knowledge, skills and abilities through
the use of technologies (Bazine et al., 2020). This perception represents the learning potential
and a key factor to triggdearning behaviors with technologies. In this sense, the learning
potential of PTE refers to at least two dimensiongportunities and accessibility
Opportunitiesrefer to the perception that the environment offers different technological
resources anthcilitations for learning (Dunn & Kennedy, 2019; He & Li, 2019). The diverse
technologies offer innovative learning methods (cooperation, gamification, MOOC, etc.) and
richness of contents that has never been seen before (Warschauer, 2007). Thusrithesse v
technologies create a specific environment perceived as being more flexible, rich and
favorable for seHearning experience (Bwn et al, 2016). Having a greater agency over the
learning process such as the ability to personalize learning isdeoedi of great value
(Senkbeil & Ihme, 2017). Sung et £2016) in their metanalysis, highlighted that learning is

stimulating in an environment where several technologies are integrated with multiple uses.
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This integration allows individuals to improvkeir learning by using technologies that can
compensate for the shortcomings of each different learning method (Motsutiikg&
Standl, 2013).

As for the second dimensioaccessibility,it captures the perception that technologies
are more accessihleeasy to use and can alleviate several constraints such as access to
resources, the place where you learn and the possibility to statent (Beier, 2019; Maurer
et al., 2003). Theindividuals, who perceive that situational constraints exist in their
environment, develop weak positive attitudes toward learning that result in lower levels of

development activity (Noe & Wilk, 1993).

3.2.2 The mediating role of motivation to learn in the relationship between Psycho
technological environment and learning lehaviors with technologies.

Noe and Schmitt (1986) have shown the importance of attitudes in the learning
context. They have highlighted that the effectiveness of training or learning behaviors
depends on the motivation to learn. Moreover, attitudes andvation of individuals play a
key role in the context of online learning where the ewaprate is important (Hoi & Le
Hang, 2021). But also, it is associated to greater results in t@riesmrning performance
(Wang, et al.2021). Consequently, undeasding the characteristics of learning environment
is essential to captures the factors thatease motivation to learn (Tsai et,a2012).
Motivation to learn is defined as the specific desire of the learner Wwraagew contents
(Battistelli et al, 2007; Noe & Schmitt, 1986). Several studies have shown that motivation to
learn is related to learning behaviors, skill acquisitions andlaevental activities (Colquitt
et al, 2000; Noe &Wilk, 1993). Furthermore, Kleiet al. (2006) demonstrated the critical

importance of motivation to learn specifically in a learning contexh wechnology.
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According to Noeet al. WKH HQYLURQPHQW FDQ SOD\ D NH\
motivation.

Other scholars have suggested thaHthHQYLURQPHQW LQIOXHQFHV
attitudes and their volition to participate learning activities (Maurer et al2003) and
support the idea that motivation to learn can be triggeretthdenvironment (Vanthournout
et al.,2014). This view suppts the hypothesis of PTE as a motivational trigger.

Individuals are motivated to learn if they have access to sufficient opportunities to
learn and have the possibility to experiment with new ways of learning (Kozlowski & Hults,
1987; Noe & Wilk, 1993). Moeover, Farr and Middlebrooks (1990) underline the importance
of individual perception of having sufficient resources for developing relevant skills. Several
studies have postulated that insufficient resources can be considered as situational constraints
because they develop the perception that efforts to engage in developmental activities would
be less beneficial (Nikolova et al., 2016). Thus, individuals who have insufficient resources to
learn successfully can experience frustration, become dissatisfigetir learning process,
are likely to devote less of their time, attention and energy to trying to develop their skills and,
they are less confident on the possibility tavelep relevant skills (Colquitet al, 2000). As
previously mentioned, one tiie characteristics of PTE thatthis environment can remove
multiple constraints of location and time and lead to alsalining experience (Beier, 2019).
These constraints alleviate can give a greater possituligarning activities (Derouin et al.

2005).
Drawing on the aforementioned perspectives, we suppose that PTE contributes to

enhance motivation to learn.

Hypothesis 1: Psychtechnological environment ((a): opportunities; (b):

accessibility) is positively related to motivation to learn
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Learning behaviors with technologies refer to behaviors aiming to make a change in
knowledge and competency repertoire through the use of technologies, either by elaborating
the actual configuration or creating a new one (Noe et al.,, 2014; Weiss, 1990¢. Thes
behaviors capture a large panel of actions that contribute to the acquisition of skills through
the use of technologies such as mobile, computers, etc. (He & Li, 2019). The specificity of
learning behaviors with technologies is the ability to broademileg possibilities (Shen &

Ho, 2020). For instance, technologies allow receiving feedback fromdistence learners
including knowledge status, advice on how to improve skills, multitasking, shatexgamée
content (Beier, 2019; Fu et a2020). Also,individuals can manage the learning process at
their pace, needs and goals thanks to a larger repertoire of contents (Brown et al., 2016; Bell
& Kozlowski, 2008). Consequently, individuals can use technologies in different ways: as a
media(tool) orsuppat (integrator) (Bazine et al., 2020). The first dimensimedia,refers to

the technologies allowing to acquire knowledge and to develop competencies (He & Zhu,
2017; Noe et al., 2014). Technologies act as a tool/media because they can allow individuals
to have access to information, content and generally to resources for learning (Bell &
Kozlowski, 2009). The second dimensiaapport, captures the fact that technologies could

be a support for the learning process, for example the learner can usedgigsntd seek
feedback from others and adopietcollaboration approach (Chan et &015; Rashid &
Ashghar, 2016). The flexibility and the variety of possibilities offered by technologies can
UHVSRQG WR WKH D@@GleydDXIHOTV QHHGYV

Numeraus studies have supported the link between motivation to leartearming
activities (Colquitt et aJ. 2000). For instance, Noe and Wilk (1993) highlighted that the
motivation to learn was positively related tiee time spent learning. Lepine et €2004)

showed that motivation to learn is associated with learning performance. Consequently,
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motivation to learn has been identified as a strong predictor of learning activities @aj.,
2006). In addition, few studies have strived to demonstrage réfationship between
motivation to learn and learning actiet with technologies (de Barba et @016; Huizenga
et al, 2009). Graus et al.(2018) demonstrated that in online learning environments,
motivation to learn leads to greater persistencéeamning activities. Dunn and Kennedy
(2019) reinforced this point by underlining that motivation to learn is related to the
engagement in the use of technologies for learning.

In line with this, we suppose that the motivation to learn fosters learnimayioes
with technologies and we formulated the following hypothesis:

Hypothesis 2. Motivation to learn is positively related to learning behaviors with

technologies ((a): media; (b): support)

According to Colquitt et al. (2000), the environment afféetsning activities through
a motivational mechanism. The degree to which the motivation to learn affects learning
behaviors with technologies depends on the perceptions that the surrounding provides
sufficient opportunities and accessibility of contems learning. PTE motivates individuals
to engage in learning behaviors with technologies because opportunities and accessibility
have fostered their positive learning beliefs, -edficacy and attitudes for facilitating
LQGLYLGXDOVT LQ K lgrowtiQant deéveiQpoaenQ(Mader et RI., 2003; Nikolova
et al., 2016).

In doing so, we propose a research model that draws on the learning climate literature
and recent studies (Nikolova et al.,, 2014; Sung & Choi, 2014) to hypothesize that an
environment Wh many resources to learn triggers more learning behaviors through
motivation to learn (Kozlowski & Hults, 1987). According to the motivation to learn literature

(Noe & Schmidt, 1986; Battistelli et aR007; Maurer & Lippstreu, 2008), we further posit
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that the situational characteristics (quantity of resource, accessibility, easiness of use etc..) act
as a driver for motivation to learn and affects the disposition to learn and attitudes towards
learning.We suppose that the PTE may enhance learningvimekavith technologies through

motivation to learn and we formulated the following hypothesis:

Hypothesis 3: Psychtechnological environment ((a): opportunities; (b):
accessibility) is positively related to learning behaviors with technolagiedia tmough
motivation to learn

Hypothesis 4: Psychtechnological environment ((a): opportunities; (b):
accessibility) is positively related to learning behaviors with technolegjipport through

motivation to learn

3.2.3 The moderating role of digitalawareness

$FFRUGLQJ WR %URXJKDP DQG +DDU GLIJLWDO DZz
views about the impact of technologies on his workplace. Brougham and Haar (2017)
consider these views critical because individuals who are aware of changes mvolvin
technologies are more disposed to anticipate and implement behaviors in line with the actual
requirements. Technologies have modified many aspects of work, explicitly the need to
develop competencies (Xiet al.,2019). The necessity of updating knowdedand skills has
increased with tharrival of technologies (Bell et al2017). Several authors have argued
DERXW WKH IDFW WKDW LQ WRGD\JV ZRUOG RI ZRUN FRQW
Cascio & Montaelege, 2016; Parker, 2014). Wegmah al. (2018) have explained that the
need to continually learn has become a fundamental work characteristic since technologies

have been integrated into the workplace.
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We recognize that not all individuals perceive technological changes similarly
(Brougham & Haar, 2017). This difference may affect the involvement in learning activities
notably with technologies (Xu et ap19). Because of this, we examine the moderating role
of digital awareness and its influence on the relation with motivation to &afrlearning
behaviors with technologies. Staying consistent with Brougham & Haar (2017), we theorized
that digital awareness affects the extent to which individuals make learning behaviors with
technologies. Digital awareness may also increase learrehgviors with technologies
because individuals who are aware of the importance to learn continuously strive to perform
in their jobs by responding to the actual requirements of work (Pan & Seow, 2016).
Consequently, we assume that digital awareness maysaa facilitator which allows
individuals to orient their effort towards the most effective way to develop necessary skills
and knowledge in the digital age.

In sum, individuals with high digital awareness add to their motivation to learn,
increase theirdesire to develop competencies continually to remain @aple and
competent (Froehlich et ak014). We claim that digital awareness could be a moderator of
the relationship between motivation to learn and learning behaviors with technologies.

Hypothesis 5: Digital awareness will moderate the relationship between motivation to

learn and learning behaviors with technologi{és): media; (b): support)

Figure 3.1Hypothesized model
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3.3. Method
3.3.1 Sample and procedure
The sample of this stydis composed of 344 French university students having
professional experience. The data was gathered by sending an email with the invitation to
answer a survey. Data was collected during the academic yeai20009 The sample was
composed of 270 (78.5%)omen and 74 (21.5%) men with an average age of 24.94
(SD=7.59). Students come from Sciences, technology, engineering, and mathematics (STEM)
(28.21%), from Human Sciences (43.31%) and from Medical Sciences (28.48%). Finally, the
VWXGHQWVY HGREDWIRQ LVPDVWHUYfYV GHJUHH l
GRFWRUDWHYV GHJUHH
3.3.2 Measures
Psychetechnological environment (PTE)
We assessed the perception of the Psyebbnological environment with the -it2m
scale of the measure from the adaptation of Bazine et al. (2020) of the work of He & Zhu
(2017), developed in French and ranging from 1 (Not at all) to 5 (Totally). Thasure is
composed of two dimensionsOpportunities and Accessibility A sample item for
Opportunites 3, KDYH WKH SHUFHSWLRQ WKDW WKH XVH RI GLJ
the development of knowledge and skills; | have the perception tiitdldechnologies offer
PH D PRUH DWWUDFWLYH ZD\ IRU O KAdésshilipJ3DKDEYHD WRIR S
SHUFHSWLRQ WKDW WKH GLJLWDO WHFKQRORJLHV IRU OHD!
Motivation to learnwas measured with theitem scale from Battistli et al. (2007),
the French version. Participants were asked to indicate their motivations to learn with
technologies and answered each item ranging from 1 (Not at all) to 5 (Totally). An example of

LWHP LV 3, ZDQW WR LQFUHDWSH\PLNUNQRROIHRSIHR Y, KB Y N NAIOH
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Learning behaviors with technologiesre measured with the -item scale from the
adaptation of Bazine et al. (2020) of the work of He & Li (2019), developed in French ranging
from 1 (Not at all) to 5 (Totally). This measwemprises two dimensiofgdediaand Support
A sample item forMedia 3, XVH GLJLWDO WHFKQRORJLHV WR LQFU
GRPDLQ  DQS&supp@QH3IDFWLYHO\ VHHN QHZ WHFKQRORJLHV \
QHHGV"’

Digital awarenesswas measured KURXJK DQ DGDSWDWLRQ IURP 6\
concept (Brougham & Haar, 2017). The measure is composed of 4 items ranging from 1 (Not
DW DOO WR 7TRWDOO\ LQLWLDOO\ GHYHORSHG LQ )UHQ
requires of me independentf?¢ R DFTXLUH UHJXODUO\ QHZ NQRZOHGJH"’
FRQWH[W UHTXLUHV WR OHDUQ FRQWLQXDOO\ ZLWK QHZ WE
Control variables

Demographic variables included the following collected data age, sex, formation and
education level because tbesariables can be associated to the use of technologies and
learning activities (Thompson, 2013). Age, sex and education are commonly associated to the
learning activities and the engagement in training (Salas, Tannenbaum, Kraiger, & Smith
Jentsch, 2012and are related to learning activities with temlogies (Dunn & Kennedy,
2019).
3.3.3 Results
Table 31 Means, Standard Deviations, Coefficient Alphas and Coefficient Omegas, and

Correlations Between Variables

Variables Means SD . O 1 2 3 4 5 6
1. PTE Opportunities 3.78 .75 .85 .87

2. PTE Accessibility 3.38 .80 8 .85 A3

3. LBT -media 3.62 .89 .83 .85 51+ 2T

4. LBT- support 2.66 .96 .89 91 55** 27T .64*

5. MT Motivation to Learn ~ 3.88 .95 .86 .88 A8 27 40% 43
6. DA Digital Awareness 3.94 .75 .82 .82 35 .09 28**  34% 27
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Note:N=344, **p<.001

The means, standard deviations, and correlations among variables are indicated in
Table 1. To estimate internal consistencies, we analyzed and repo@ed’ D E O H &URQEDT
apKDV DQG OF'RQDOGYV RPH)DV 'XQQ HW DO

Before examining our model, we verify if demographic variables (age, sex, formation
and education) can create differences regarding our interest variables. We perform an analysis
of variance (ANOVA) and our results confirm that demographic variables demonstrated any
difference among our results (all p>.05).

Confirmatory factor analysis (CFA) through Mplus 8.4 (Muthen & Muthen, 2017) and
the MLR estimator was used to examine the thedri6 factor structure. This analysis
indicated that all items loaded significantly on their corresponding latent varigid€91)
and the latent variables loaded significantly on their corresponding second order variables
latent variables. The CFA modéLHOGHG D JRRG ILW WR WKH GDWD $
CFI=.92, TLI=.91 and SRMR=.05. Hu and Bentler (1998) allowed us to affirm that fit indices
are good with an RMSEA and an SRMR of .05, a value lower than .06, the minimum
threshold to be considered good fit. The CFI and TLI indices show good fits, with
acceptable fit superior to .90, generally the rule is to accept a value greater than .90 for an
acceptable fit (Brown, 2015).

To assume the robustness of our model, we proceed to a comparisois angtythe
use of the SatorsBentler method (Pavlov, Shi, & Maydddlivares, 2020; Satorra & Bentler,

2001). The theorized model outperformed simpler models that were obtained by merging two
or more factors, such as (a) a five factor that combined-ixdia and LBFVXSSRUW $ Gl
2.26, RMSEA=.06, CFI=.88, TLI=.87 and SRMR=.06, Satd@emtler 0R= 134,3084, df=5,

and p<.01, (b) a five factor that combined Pdjportunities and PFDFFHVVLELOLW\ $

2.76, RMSEA=.07, CFI=.83, TLI=.82 and SRMR=.07, Sat@emtler G®= 408,5523, df=5,
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and p<.01, (c) four factor model that combined Fofiportuniies and PTEaccessibility and

combined LBFmedia and LBFVXSSRUW $ GI 506(%$ &), 71/,
SRMR=.07, SatorrBentler 0®= 491,2707, df=9, and p<.01, (d) three factor that combined
PRWLYDWLRQ WR OHDUQ D Q®1GRMSEN-D00, CFEDU AIQHEY ¥d $ G|
SRMR=.09, SatorrBentler G®= 788,9894, df=1, and p<.01, (e) two factor model that
FRPELQHG /%7 PRWLYDWLRQ WR OHDUQ DQG GLJLWDO D
CFI=.62, TLI=.60 and SRMR=.10, SatotBentler 0%= 971,4431, df=14, and p<.01, and ()

RQH IDFWRU PRGHO $ Gl 506($ &), 74, DQC
Bentler 0R=1102,5147, df=15, and p<.01.

According to Podsakoff et a(2003), we examine our data could be affected by
common method vanwe. Model fit and correlation between latent tdas remained
unchanged withadd to an orthogonal latent factor named CMV encompassing all the
variables items. The CMV factor accounted for 31.5% of the total variance, suggesting that
although common metldobias was partly present in this study, it is unlikely to affect the

validity of the research resul(®Villiams et al, 1989). The probabilityf common method

bias was low.
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Table 3.2Model Measuremerfit Indices for Assessed the Differences between the Variables

Model

Model Description $ df RMSEA CFlI TLI SRMR AIC BIC "5

Measurement model (MLR)

M1

M2

M3

M4

M5

M6
M7

6-model factor 786.409 419 05 92 91 .05 27460253  27875.042
5-model factor (combining
factor LBT media anc 959.232 424 06 88 .87 .06 27650.833 28046419  $(5)=134.31%
support)
5-model factor (combining
Factor PTE' 1174362 424 .07 83 82 .07 27890.686 28286272  $(5)=408.55
opportunities anc

accessibility)

4-model factor (combining
LBT: media and
support and PTE 1345.431 428 .08 .80 .78 .07 28082.700 28462.924 $(9)=491.27**
opportunity and
accessibility)

3-model factor (combining
MT and DA)

2-model factor (combining _ -
LBT and MT and DA) 2118.781 433 .10 .62 .60 .10 28978.841 29339.862 $(14)=971.44

1-model factor 2458.383 434 12 .55 .52 A1 29385.895 29743.074 $(15)=1102.51**

1732.123 431 .09 71 .69 .09 28523.485 28892.182 $(12)=788.99**

Note: N= 344. **p < .01.RMSEA = root mean square error of approximation; CFl = comparative fit index; TLI = Fuekés index; SRMR: standardized root mean square residual; AIC = Akaike information
criterion; BIC = Bayesian information criterion; PTE = psy¢bohnological envonment; LBT = learning behaviours with technologies; MT = motivatidedm; DA = digital awareness.
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3.3.4 Hypothesis testing

The hypothesized structural model based on our hypotheses was examined with Mplus
8.4 (Muthen &Muthen, 2017). Standardized path coefficients associated with the overall
hypothesis model is reported in Figure 2. Our results supported Hypothesis 1a which stated
that the PTEopportunities is positively related to motivation to learr.$9, p<.001) but
Hypothesis 1b did not €.02, p=ns).In addition, Hypothesis 2a was confirmed with
motivation to learn being positively related to learning behaviors with technclogid&a
( =.47, p<.001) and Hypothesis 2b was also confirmee.g1, p<.001).Hypothesis 3a
predicted the existence of a positive indirect path betweendppBrtunities and learning
behaviors with technologiemedia through motivation to learn. The indirect effect was
estimated with Mplus 8.4 and hypothesis 3a was supported with the indiiextt aff PTE
opportunities on learning behaviors with technologreslia via motivation to learn (estimate
=.28, 95% CI=.1936). Hypothesis 3b did not support the relationship between- PTE
accessibility and learning behaviors with technologieslia via mavation to learn (estimate
=.01, 95% CI=.04-.08). Hypothesis 4awas confirmed by an indirect effect of -PTE
opportunities on learning behaviors with technologiepport via motivation to learn
(estimate =.30, 95% Cl=.237), and the hypothesis 4b did rmepport the relationship
between PTEaccessibility and learning behaviors with technologigégport via motivation to
learn (estimate =.02, 95% CIl985-.09).

A closer examination of our results indicated that motivation to learn partially
mediated the ass@tion between PTHpportunities and learning behaviors with
technologiesnedia because an association was founded (direct effect
p<.001).Furthermore, the results showed that motivation to learn partially the association

between PTEpportunitiesandlearning behaviors with technologisapport because also an
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association was founded (direct effect S 7 KH U Hddradsibilityd Wés
directly associated with learning behaviors with technolegiedia ( =.19, p<.001) and
learning behamrs with technologiesupport (=.17,p<.001).

Figure 22 Standardized path coefficients associated with the final mbidel344)

Hypothesis 4 focuses on the moderating role of digital awareness. We proceed by
using structural equation modeling datent variables, using random type, ML and bootstrap
(1000). We specified a moderated mediation model of digital awareness on the indirect
relationship between PTE and learning behaviors with technologies via motivation to learn
KDV EHHQ WHVWB®WLRRHWRRAMWMHDUQ ™ ; 3GLJLWDO DZDUHQH
statistically significant (=.14, p<.01). In order to examine the form of this interaction, we
have plotted the interaction term. Results demonstrate in case of the simple slope test that
digital awareness is low, motivation to learn is significantly related to positively and
significantly related to learning behaviors with technologieslia (=.03, p<.05). In
addition, in the case where digital awareness is high, the relationship is also lyoaitive
significantly related to learning behaviors with technologreslia (=.22, p<.001). These

results provide support for Hypothesis 5a.
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Figure 2.3 Interaction effect of motivation to learn and digital awareness for learning

behaviors with technologsemedia

‘H DSSOLHG WKH VDPH PHWKRGRORJ\ IRU +\SRWKHVLV
SGLJLWDO DZDUHQHVV® LQWHUDFW LRQ3,\W0UPInlovdevtd/ DW LV W
examine the form of this interaction, we have plotted the interactiom. t&esults
demonstrate in case of the simple slope test that digital awareness is low, motivation to learn
is significantly related to positively and significantly related to learning behaviors with
technologiessupport (=.05, p<.05). In addition, in thease where digital awareness is high,
the relationship is also positively and significantly related to learning behaviors with

technologiessupport (=.24,p<.001). These results provide support for Hypothesis 5b.
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Figure 2.4 Interaction effect of motiten to learn and digital awareness for learning

behaviors with technologiesippot

3.4 Discussion

The core contribution of this research was threefold. First and foremost, we have
shown support that the PTE could be a learning potential that is, a tastalaagent.
Additional evidence is our results demonstrating that only -Bpjaortunities increase the
motivation to learn. The second contribution is that we have established two positives indirect
paths between PTF&pportunities and learning behaviorgiwtechnologiesmedia and support
through motivation to learn. Additionally, we found that motivation to learn partially
mediated these two indirect paths. The third contribution is that we have highlighted how
digital awareness could impact the relatlnipsbetween motivation to learn and learning
behaviors with technologies. Finally, we found an interaction effect of digital awareness
which improves the relationship between motivation to learn and the two dimensions of

learning behaviors with technologiemedia and support.
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3.4.1 Theoretical implications

Our results advance the literature of the impact on technolaghiegiity on attitudes
and behaviors (McFarland & Ployhart, 2015). First, our research has extended the
understanding of PTE as learning potential, by demonstrating that increases the motivation to
learn. The strength of this finding is that we demonstrate thabrtoppties offered by
technologies foster motivation (Beier, 2019).This supports the assumption that technologies
DV FRQWH[W FDQ DIIHFW WKH LQGLYLGXDOYfV DWWLWXGHYV
a gap in the literature on the link betweervimnment and motivation to learn (Noe &
Schmitt, 1986). Despite, the selétermination theory which has demonstrated the importance
of the environment for motivation (Deci & Ryan, 2002), few studies have considered the link
between environment and motiien to learn (Maurer et al., 2003; Colquitt et al., 2000),
globally literature has largely neglected the assumptions of the environment as an activator of
motivation to learn. The majority of previous studies have essentially focused on the
relationship letween environment and learning activities (Nikolova et al., 2014; Sung & Choi,
2019; Tracey & Tews, 1995).These results, in addition to providing empirical evidence on the
connection between PTE and learning behaviors with technologies, suggest thatiomoto/
learn could be a mechanism by which PTE and learning behaviors are related. In fact, these
results are consistent with Nikolova et al. (2014), according to which in order to make
learning activities it is necessary to have the perceptions innkisoament have sufficient
resources to buffer our motivation to realize learning activities.

The lack of a significant relationship between Pdd€essibility and motivation to
learn is not surprising because there are factors such as richness, conesity,d
pleasantness and opportunities which play a role in motivation to learn (Klein et al., 2006;
Van der Heijde et al., 2019). The accessibility is considered asichconstrainthat can be

overcome by individuals if they can obtain relevant canf@ndeveloping their competencies
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(Hurtz & Williams, 2009). This result reinforces the importance of opportunities for the
learning potential of an environment (Cangialosi et al., 2020; Nikolova et al., 2014). But our
findings point to the potential vaduof accessibility because they can contribute to learning
with technologies as this can alleviate certain difficulties without being a reason why
individuals activate learning behaviors with technologies.

Second, our study has investigated the role efviews of the impact"industrial
revolution on work context regarding the learning process (Brougham & Haar, 2017). The
results suggest that digital awareness boosts the learning behaviors with technologies and
advocates that individuals aware of thi@eges brought by thé"4ndustrial revolution have
higher involvement in learning with technologies (Brougham & Haar, 2018; Colbert et al.,
2016). Thus, individuals would be more likely to adopt behaviors that foster the achievement
of their professionabbjectives by filling requirements of digital work context (Maurer et al.,
2003; Cascio & Montaelegre, 2016). This is consistent with the findings of Brougham and
Harr (2017; 2018), which highlight that individuals tend to upskill or find a new way &rord
to stay employable. Our research strives to demonstrate that digital awareness allows
individuals to anticipate and cope with the actual requirements by the setting of adequate

behaviors.

3.4.2 Practical implications

This research aims chiefly to denstrate theoretical assumptions but also, to provide
some practical implications. First, our findings suggest that universities and organizations
should develop and promote the PTE to support learning. Insofar as learning depends on the
environment (Nikadva et al., 2014), educators and managers should focus on increasing
opportunities to learror instance proposing various and different learning methods, allowing

some flexibility to give learners the opportunity for dekirning.
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Second, our resultsalie emphasized the role of digital awareness to promote learning
behaviors with technologies. This paper advises universities or organizations to pay more
attention to individuals by providing sufficient knowledge about the challenges ofthe 4
IndustrialRevolution with training, communication, space for reflecting and open discussions

(Brougham & Haar, 2017).

3.4.3 Limitations

Although these findings are promising, this research has some limitations. We have
gathered data on a voluntary basis, thuditeato a large diversity of participating students
with working experience. In this regard, our collection procedure may inflate the
heterogeneity of the sample and added to the random nature which can lead to sample
selection bias and sedelection biagHeckman, 1990). The second limitation of our study is
the selfreported data which might induce common method bias and inflate the common
method variance (Podsakoff et al., 2003). Howevenvas unlikely that our results are
attributable to common mettidias because it was tested whether the observed relationships
between study variables resulted from common method errors following the statistica
recommendations of Podsakoff, et #012)The third limitation is the nature of the sample.
Given therandom nature of the sample, we could not examine the role of control variables
such as education levels. Education can affect our use and fluency with technologies (He &
Zhu, 2017). For instance, STEM education requires more digkilé than that in Hman
Sciences. The third limit is that our assumptions have been tested in just one university and
this limits the possibility to generalize. Therefore, it could be appropriate to replicate this
study on other samples, the most suitable being of full tepeesentatives in professional

context.
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3.4.4 Conclusion

This study supports the assumption that the PTE acts as a learning potential (Nikolova
et al., 2014). This opens perspectives for further studies and analysis on this framework. For
example, stude focusing on the PTE can successfully promotel@yapility and careers
(Strauss et g12012), also the rolefohe PTE on satisfaction (Chen et &011), commitment
(Allen & Meyer, 1990), welbeing (Deci & Ryan, 2002). In the actual times of chamgine
professional context, it is likely that the PTE will play the role of facilitator regarding an

HPSOR\HHYY DGDSWDWLRQ WR QHZ FRPSHWHQFLHYV
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Chapter 4 : Careersin times of the 4" industrial revolution
4. Theoretical badground of career development ird™ industrial revolution

The second contribution of this doctoral dissertation is to understand how"the 4
industiial revolution affectscareer orientatiorand behaviors. It seems clear that the 4
industrial revolution might thus be one of the most important issue to shape the future nature
of career choices, career development, and career counglirsdni, 2018). Nowadays,
careers are no longer limitdoly the boundaries of an only one organization and extend
beyond the world of organization8r(hur & Rousseau, 2001 areers are now constituted of
a series of employment opportunitiekich involve physical changes in work arrangements
(Defillipi & Arthur, 1996). The greatest job growtls iin jobs that moveeyondthe boundary
ofthe frm, LQ DQ 3RUJDQL]DWLRQ DbiNdéryDwReRelvdrkaumt p&oHl® E O H
move inside and outside more fré8preitzer et al.,, 2017)n this context of professional
discontinuity, workers are more likely to have multiple professional experiences, multiple
employers, and also multiple jokSullivan, 1999).Traditional careers were more dependent
on organizations anbuild a long term rationship whereby good performance and employee
loyalty are rewarded with job security, steady salary increases and prospects for hierarchical
promotion (Rodrigues et al., 2015)Traditional employment relationships and traditional
careers are in declirend are giving way to the rise of alternative work arrangem&atz &
Krueger, 2017; Spreitzer et al., 201The transactional model of employment characterized
by full-time work and longerm fidelity is undermined by the4industrial revolution
(Ashford et al.,2018; Hirschi, 201B In addition, research emphasized that the link between
an organization and a worker are increasingly limited to a work cori€aobn et al., 2016).
Employment conditions are volatile and turbulent and create a Ieigl of ambiguity
regarding career paths aegpectations (Briscoe et a2012; Hofstetter & Rosenblatt, 2017).

However there is now a widespread view that in the highly uncertain and unpredictable
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contemporary competitive environment, organizationsar®nger in a position to promise a
traditional career (Arthur, 1994). Toavigate successfully in this changing landscape,
employeesfind themselves disengaging from their organizational identity and becoming
owners of their careers by developing the ability to continuously learn and change in order to
continue to grow in their careefArthur et al.,2005. These changes involtbatindividuals

need to be more seffirected in their career development but also plan their career, assume
their skill development and also develop their network in order to stay employable on the
market and assume their employment securigsthi, 2018).

The major change thaté 4" industrial revolutiorhas produced is the advent ofiew
economy: Gig economyDigital platforms and ecosystems have disrupted industries by
enlisting the work of thousands of dispersadl unorgand workers (Kneese ®osenblat,
2014). Unlike regular workers, who are covered by releeamployment laws (minimum
wage, sick leave, etc.) and taxation codes, platform gig woee effectively selémployed
and thus are responsible for their own economic upkeep and paeeng (Farrell & Greig,

2017; Graham et al2017; Spreitzer et al., 2017his new economy has greatly impacted the
professional setting and careers inside and outside organizgfish$éord et al.,2018
Graham et al.2017).The birth of this new economy comes from structural changes where the
global competition and the dependence on short term financial results lead to more flexibility
of the workforce fittingwith the economical fluctuatiofBidwell et al.,2013).In orderto stay
flexible, organizations offer their employees less-fule jobs and longerm contracts with

job security(Davis, 2016)Micro-contracts and mitierm contracts are growing. The increase

of this type of contracts is a response te teed for spefic skills at a specific time without
having the responsibility of the workers in the long term.

Beyond to the macreconomic changes, the technological advancements have

allowed many workers to carry out their professicanywhere and anytime(Charaampous
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et al.,2019).For instance, technologies have helped workers to connect to their organizations
outside the premises, sharing documents with many other individuals, to program and assist to
meetings thanks to technological togBascio & Montaelegr, 2016).Technologies have
provided opportunities to form virtual teams, with no interaction face to face and where the
teammates share and communicate via technological tdaislke et aJ.2020).

To this statement, career development no longer captheeway to reward efforts
and investment in organization by greater job, income improvemen{Rzdrigues et al.,
2015).The most important criteriareno longer fidelity and loyalty towards an employer or
organization but having competeas valuable for the organization. Consequently, these are
competenceallowing havinga job, to obtain a better job, have a promotion and evolve in the
career De Vos et al 2011). These changes explain why learning is becoming so important
for individuak, maybe even more than before. But these changes also affect organibhations
should be able to attract and retain competences that they need and that are important in order
to continue to performJollings & Mellahi, 2009).

In sum, these changes cagtla major change in the attachment and detachment of
individuals to their organizations which is translated by more singular career trajectories.
Individuals are freer from their organization both physically (interorganizational mobility)
(Arthur, 1994)and psychologically (development of selirected careerjHall, 2004).This
emancipation (which, however, is not the case for everyone) has changed the way many
careers are managed, and shifted from what was a collective responsibility of the organization
to an individual responsibilityHall et al.,2018).This responsibility requires from individuals
a higher level of adaptation to become the principal agent of their career with the capacity to
define their career success critetitiréchi et al, 2017).These changes require employees to
manage their careers and develop strategies and competences with the aim to have a career

successKing, 2004; Lent & Brown, 2013)I'he capacity to be proactive has become essential
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for career developmentS{rauss et al.2012). These behaviors are selffarting, change
oriented and future focuseBdrker et al.2010).The most important in their new careers is to
use their human agencBdndura, 1986).

In face of these changes in careers, the way of which the resemrsiders and
studies careers must evolve. For instadé&ermans andubasch (2017andInkson et al.,
Gunz, Ganesh, & Roper (20129int out that to understand careers, rather thargusiinear
perspective, theghould be analyzed as a cyclical pro¢cedsich seems the most appropriate
to reflect the infinite varietyf forms they can take and in which individuals can engage.
Moreover, De Vos, et al. (2020 emphasizedhree levels of analysis to understante
complexity of new careers. Fitgt analyzng individuals as thenain actors irtheir career
understanmhg how individuals behave, act and interpieetdevelop their career afw the
actions to develop themffect the individuals themselveSecondly, careers are affected by
multiple contexts in which individuals evolve: the professional context (or sector,
occupational sector), the private life context, the market context, and the cultural context.
(Andresen et al2020).All these have amfluence on howndividuals can shape and achieve
career success. Finally, thens@eration of time and timgerspectie is primordial. Careers
are inconstanly evolving and understanding hothey evolveover time is the core of the

studyof careers.n this perspective, it is essential to consider the-intfevidual changes.

Many researchers have bemerested in how individuals can thrive in these new
contexts.Hall (2004) considers that specific career orientation seems to be able to help
individuals navigate and develop in these contextspanmticularly the Prtean Career
Orientation (PCO). There areiffdrent career orientatiorsuch as bundaryless career,
kaleisdoscopic caregCreed et al.2011), but it seems that the PCO demonstrates better
results for career developmerdifschi & Koen, 2021).This is partly explainowing to the

fact thatprotean conceptorrespond t@n agentic role for the individual. The unique aspect of
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WKH SURWHDQ FRQFHSW LV WKH LQWHUQDO PRWLYDWLRQ \

WKDW GULYH WKH SHUVRQYV DJHQWLF VRXUFHV 7KLV LV

career decisions.

PCO captureshe attitudeof an individual thateads himto seltdefine their career
independently of an organization. This is expressed through the implementation of actions to
achieve subjective criteria for career suc¢8sscoe et al.2006).Some authors consider this
protean career orientaticas a motivational agent for career developmefgrihann et al.,

2015. The review oHall et al. (2018emphasized that a protean career is composed of three
elements which are: mntation, mechanism and outcom&rientation corresponds to an
individual variablethat leadsindividuals to sekdefine their career and is composed of two
dimensions: selflirection and valuesMechanisms (identity, adaptability, and agency)
capture attitudinal expresion of protean career. Outcomepresent the career sussge

organizational commitment, career behaviors.

In depth, selfdirection captures the level to which an individual takes the
responsibility of their career in char@@riscoe et al., 20Q6Mirvis & Hall 1994) and refers to
D SHUVRQTV LQGH ®:mda) htiQIFoH influeRde afl flVorganizati@idall et al.,
2018).1t is an attitude that represents personal agency for their career decisions and actions

(Briscoe et al. 2006, Segers et al. 20@elfdirection is a critical component of the protean

!

carHHU DQG UHSUHVHQWY WKH DJHQWLF DVSHmM®BvistbeRst YROLW

al., 2006,Segers et al2008).

In addition to seldirection, values mostly intrinsic and oriented towards autonomy,
meaning and growtfHall et al., 2018)PCO is defined as one where the intrinssuesof a

person serve as a guide for career decigBriscoe & Hall 2006). As Hall (1976RQ RWHYV 3WKH

FULWHULRQ RI VXFFHVV LV LQWHUQDO SV\FK@®recRohLFDO V)
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represents aAHQF\ DQG YROLWLRQ LQ WKH SXUVXLW RI RQHYV F|
meaning to the pursuit.

Protean career mechanisrage composed of thredimensions:identity awareness,
adaptability and agency They arethe processes that explain the tielaship between PCO
and organizational and career outcomdall (2004) considers these mechanisms such as
competences that enable the person to express his PCO and produce outcomes for the career
development.

The mechanism atlentity awareness basedn the role of personal values in career
decision makingHall, 2004). 7KLV DZDUHQHVV RI RQHYV YRFDWLRQDO
metacompetency for developing a protean career because in times of frequent change and
decreasing organizational guideknéor career development, people need a strong internal
compass to guide and develop their careded| (L996b).

Adaptabilityrefers to the ability to take the actions necessary to change effectively in
response to a disruption in the environment and e aeith the related obstaclebid]l,
2004). Career adaptability is a multidimensional construct that has been conceptualized in
different ways Rottinghaus et al. 2012, Savickas & Porfeli 2012). Super & Knasel (1981)
GHILQH FDUHHU DGDSWDELOLW\ DV D SHUVRQTV UHDGLQH)\
conditions.

Agencycaptures how a person is able to use their protean career orientation as a
resource for action to pursue his or her most prized values. Agetity @apacity of human
beings to make choices and to impose those choices on the wolnédara (2001hotes,
DJHQF\ LV WKH DELOLW\ 3S\WR LQWHQWLRQDOO\ PDNH WKLQ
there have been many studies that showed positike between PCO and positive career

experiences, such as career -sadfnagement behavior®e Vos & Soens 2008)career
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growth (Waters et al., 2014)pb satisfaction and organization commitméatipeli & Creed,
2016),as well as subjective career sucogss Vos & Soens 2008).

The outcomesf a protean career orientation are diverse and have been found to
predict proactive behaviorCfeed et al.,, 2011, Herrmann et al, 20l1Bareer self
management Qe Vos & Soens, 2008)and career planningDfRenzo et d., 2015. In
addition, PCO has shown to predict engagement in networking and visibility strat@gies (
Vos & Soens, 2008)Also, literature found that PCO is associated with proactive career
behaviors and performancHlifschi et al., 2017; Rodrigues et,a2015, career success and
well-being. In addition to being beneficial career development, PCO is also associated with
organizational outcomes such as performance, organizational commitment and less turnover
(Supeli & Creed, 2016)These results are due the fact that the protean career, in itself,
favors the engagement of individuals in proactive behaviors because it allows them to
mobilize, in an autonomous and sdifected manner, the resources and individual strategies
to develop knowledge, to traiand to direct their careers according to the demands of the
context (Briscoe et al.,2012). These behaviors finally appear to be associated with career
success and organizational outcomes since they also play a role in the development of the
organizatiorand the individual who will be rewarded for them in terms of promotion or salary
(Rodrigues et al., 2015).

In a context where career pathways and professional success now depend on the
development of critical competences as well as the developmentpddyerility (Arthur et
al., 2005),one question concerns the strategies and behaviors that can enable employees to
develop their careers.

It appears, in light of what has been highlighted previously, namely a world in
constant evolution guided by techngical development and innovation, that individuals who

implement learning behaviors will be the most likely to maintain their skills, expand them,
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and value them (Mfjor et al., 2005).In this context, individuals must not only react and adapt
to change but anticipate and foresee the future professional demands of the world of work
(Tornau & Frese, 2013)e., become a proactive agent of their ca(8érauss et gl2012).

In the tansactional contract, the worker's productivity is rewarded with opportunities
to develop their skills and career but also their opportunities to be emglelyeis & Hall,
1994).Therefore, it is now up to the individual to be able to identify the netthe field and
the corresponding skills to be acquirédng, 2004).The need to be able to plan one's career
and know how to achieve these gd@$aes & RuizQuintanilla, 1998).

To expand one's range of professional opportunities, work indicatesplogetance of
building a professional network, with networking behaviors allowing one to acquire essential
resources such as information, influences and friendgRpger & Woo, 201p Through
these resources, it is likewise a matter of having accessa@rofessional opportunities and
of better orienting oneself in strategic choices concerning the competences to be developed
that are beneficial to one's care¥olmer et al.,2019).

The literature highlighted early on that these proactive career behawgoe decisive
(Claes & RuizQuintanilla, 1998)Some authors have emphasized that these behaviors play a
key role in accessing employmei@rown et al, 200§. Others, such aSeibert et al(2001)
for example, have shown that they are significantlgtesl to job promotions or greater career
satisfaction. FinallySmale et al. (2019gstablish a robust relationship between proactive
career behaviors and career success. In sum, the literature has demonstrated a positive
influence of proactive behaviorsnccareer, notably on promotions, career satisfaction and
career success$eéibert et a).2001),but also in the involvement of job search and getting a
job (Brown et al., 20065aks & Ashforth, 1997

Based on this statement, we identify that carseccess is more dependent on
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To thrive in a contemporary career, individuals now need to demonstrate a higher level of
seltdirection and adaptability to handiee uncertainty and inevitable changes inherent in

careersBriscoe et al.2012.

With the advent of the ™ industrial revolution, the role of technologies in career
development is become a central isddeschi, 2018. Thus, technologies can playay role
for facilitate career developmerand notably foster proactive career behavidt. first,
researchers have focused their attention on social networks sites (SNS) as a resource for
networking. These technologies have profoundly affected careetodewent and can be
defined as web services allowing individuals to create public profiles and connect with other
uses (Utz & Breuer, 2016). Boyd and Ellison (2008mphasized thahése sites alloweeing
and browsinghe connections made with other pkedi The aim of these sites is to connect
workers more easily and also to show their professional profiles & Breuer, 2015 The
social networks sites increase the visibility of each professional, show their competencies and
expertise to a large set ahdividuals (Treem & Leonardi, 2013 Different studies
demonstrate that these sites facilitates interactions between individuals distant geographically
or not in the same professional network and can reinforce the link with individuals who can
help to caeer developmentZhang & Leung, 2015)Researchers have emphasized social
network sites as a contedt¢Farland & Ployhart, @15). Authors such adohnson and.eo
(2020) emphasized that SNS can be agent of proactivity because they fostefficadfy
towards the career behaviors; the literature showed thateffielicy is an essential
mechanism for proactivityParker et al.,2010). In adlition, Davis et al. (2020 have
established that the use of SNS is related to positive results for career development. This
study strives to demonstrate that networking behavior with an appropriate use of SNS is

related to improvement in career development (promotion, job, higleceme). Despite
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promising work, few research have studied how technologies beyond SNS can help

individuals to develop their career.

In the next sectionye aim to develop a study shimg how individuals develop their
in the context of the %4 industrial revolution and how technologicahbiquity and

technological use cdoe helpful for individuals to develop their career.
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Chapter 5 Article 3: Who is successful in career development? A
personcentered approach to the study of career profile

Abstract

Research on career development has largely considered how Rateanorientation
(PCO), motivation to learn and future time perspective predict career outcomes (planning,
networking, and skill development). Regarding the protean career orientation, Hall (2002,
2004) stated that a person could exhibit varying lewdlseltdirected and values, and
suggested the existence of different career development profiles. However, the variable
centered perspective ignores the possibility of subpopulations of individuals exist and develop
their career differently. To addresssthissue, we conducted a study with a persemntered
approach to gain a deeper understanding of how these factors combine to characterize
individuals who are more likely to success in career development. Latent profile analysis was
conducted among indivighls in early career (N=767) to identify different distinct profiles of
career development. Four profiles were identified. The first profile ctdlealist correspond
to peopledisplaying high levels of PCO and low level of motivation to learn. The slecon
profile called Protean career architectcorresponded tindividuals who more engaged in
their career development, as they present higher level of PCO and motivation to learn. The
third profile calledPragmatic corresponded tindividuals with moderatdevels on each
indicator. Similarly, the fourth profile calledNorrinvested corresponded tmdividuals with
low levels on each indicator. Result also show tRedtean career architecexhibit the
highest level of proactive career behaviors, behaviors with aim to improve their career, and
learning behaviors with technologies followed gmagmaticprofile, idealist profile andnon
investedprofile. This study is among the first to expathe career development profile and

reveal new insights into its nature and how different individuals may develop it.
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5.1Introduction

Do we all possess the same aptitudes that allow us to progress and thrive in our career?
This question is increasingly important as careers become more and more uncertain and are
marked by insecurityAlisic & Wiese, 2020).To deal with unpredictable angmamic career
environments, individuals need to develop the necessary skills and put in place the necessary
behaviors that will allow them to efficienttpke charge of their careand adapt to inevitable
changes Briscoe et al. 2012; Hirschi, 2018 King, 2004. To do so, adopting the right
DWWLWXGHVY WRZDUG RQHTV M shawhUthat \théFFdie@WChiz€ 5S5HVH
Orientation (PCO) enables people to thrive in their career and readily adapt to changing
situations(Arthur & Rousseau, 2001; HaR004). Protean career orientation is considered as
DQ DJHQWLF RULHQWDWLRQ WRZDUG RQHYV HikettétlihU LQ Zt
his or her career choices and guided by personal vala$ 002. The notion of PCO
stresses that a carderdriven by the person rather than the organization, in response to the
actual context which have shiftéde responsibility of career development and the success in
R QH TV ffob Orgadikations to individualéiall et al.,2018. Additionally, as cager paths
are become less prescribed and not drive by organizations, individuals need to demonstrate
motivation to learn to ensure their employability through learnBeytplino et al.,2011) and
their representation of the future play a key role to aehibeir future goalslireadway, et al.,

2010).

The literature on career development has shown a strong interest in PCO as people
who adopt this orientation proactively engage in career behaviors (e.g., networking,
planning), which in turn lead to careerogress and successli(schi & Koen, 2021;
Herrmann et al.2015; Wiernik & Kostal, 2019 Among all proactive career behaviors,
Smale et al. (20)8&ave shown that three behaviors lead to an optimal career development as

they entail individuals make a selfsessment of their capabilities and take concrete actions
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further their career. These three behaviors are networking, career planificatidn, skil
development. Moreover, we focus on the learning behaviors with technologies owing to the
fact at digital age, these behaviors are become particularly relevant for career pilogmgess (
2018. Some authors have noticed technologies as a mean to dendlagsast individuals in

their career developmeriDévis et al., 2020Beer & Mulder, 202)

Although it has been posited that PCO should play an important predictor in the
adoption of career behaviorslifschi, et al., 2017), empirical findings have rathefound
inconsistent association betwee@® and its anticipated outcomas career behaviors (e.g.,
networking, career planification, skills developmef@akmakOtluoglu, 2018. As PCO is
multifaceted in nature, many have argued that people could aifi@pest combinations of
PCO dimensions, which could result in different career sucdesgwski et al.,2017).

Indeed, career orientation is not a one size fit all. As people have different orientation, they
will engage differently in career developmenittiatives Briscoe & Hall, 2008. Therefore,

PCO dimensions could not be additive in nature (i.e., the more one displays each element the
more success in career) but rather interactive. Thus, different combinations of PCO
dimensions, which we will refap as PCO profiles, would lead to different outcomes.

Additionally, studies typically rely on a single aspect of career development profile
rather focusing on a set of variables which can explain how individuals can shape their career
(Rojewski, et al.,, 2017). Cakmak (2018pint out that a focus only on PCO cannot fully
explain how individuals develop their career. Consequently, it is needed to integrate
motivation to learn and future time perspective insofar these two dimensionsaideced as
primordial in the understanding of the career sucflemss & Tsuzuki, 200 The integration
of motivation to learn and future time perspective enables us to understand the heterogeneity
of career development profiles and provides the oppigarfor an indepth exploration of

career development profiles and examine the characteristics of each profile.
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Thus, the first aim of this study is to explore and determine empirical career
development profiles of PCO, Motivation to learn and Future tperspective. The second
aim of this study, is to investigate the link between career development profiles and proactive
career behaviors and learning behaviors with technologies. As proposed earlier, this study
assesses whether different career devetopnprofiles would leadn different levels of
engagement imetworking, career planification, skills development and learning behaviors
with technologies.Through the identification of these profiles, we advocate that certain
profiles are wellsuited to access in modern career.

To achieve these two objectives, this study usegessoncentered analytical
approach, which allow for the identification of distinct career development profiles based on
career orientation dimensions. Specifically, latent praialysis (LPA), are used to identify
profiles of PCO, Motivation to learn and Future time perspective and then explore how these
profiles related to networking, career planification, skills development and learning behaviors
with technologies.
5.1.1Protean career orientation

Briscoe et al.(2006)operationalized PC@hrough two dimensionselfdirectionand
values Selfdirection captures the willingness of individuals to adapt to their career
environment and the degree to which people assasponsibility for their careeBfiscoe &

Hall, 2006. Valuescapture the awareness of their identity and more specifically of their
needs, motivations, and values, which serve as a guide for career de®@siscze( & Hall,
2006). Therefore, people adtipg a PCO define their career success based on their own
standard and actively manage to achieve their career gtadle( al., 2018

According to the literature, higeCO individuals have more career success as they
thrive in the ambiguity and the certainty that characterize the actual career environment

(Hall et al., 2018; Hirschi, 20}8In their metaanalysis,Li et al. (2021) showed that PCO is
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related to a set of relevant career outcomes such as career success (e.g. promotion,
organizational sttus, salary)But, PCO is the dual component of séifection and values and
the interaction of these two dimensions which can explain the inconsistent results noted
earlierin the link between PCO and career behaviGusbler et al., 2014).

Hall (2002,2009 stated that a person could exhibit varying levels ofdiedfcted
career management and vahag&en career orientation (e.g. low salfrection, high values;
high selfdirection, low values) and emphasized the existence of different career degatop
profiles. In addition, the literature on Protean career seems to indicate that different levels of
attitudes, motivation and context can explain discrepancies in terms of r&sulisl{, 2014;
Supeli & Creed, 2016 In the perspective to deepen ounokvledge,a persorcentered
approachseem to be relevangllows us to understand how a set of dimensions combine
within individuals Spurk et al., 2020 and allow researchers to understand how variables
operateconjointly and within peopléo shape outmmes. To date, Briscoe & Hall (2006), are
the first to theoretical hypothesize the presence of several career profiles through which
individuals developed their career differently and these authors precise the need to
operationalize their purpose by usiadatent profile approach. Briscoe and Hall (2006) have
developed a classification of different career profiles based on different combinations of PCO
and boundaryless careers with high or low Iswdlselfdirection, values, psychological and
physical mobility. However, sveral authors have point out the fact the classification of
Briscoe and Hall (2006) considered a narrow spectrum of characteristics for different
subpopulations with a focus solely on PCO and boundaryless orientation and can be generated
imprecision in tle understanding of career development profi@skmak, 2018; Rojewski et
al.,, 2017%. This is reason why PCO cannot fully explangagement in proactive career
beraviors and careeadvancemeniHall et al.,, 2018).Although researchers has omitted

contextal factors as social support or career suppeotethelesgesearch has strongly
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evidenced the role of motivation in the willingness to learn and future time perspective on
developmental activities as career developmiiajdr et al.,2006; Treadway et al201Q
5.1.2 Profiles with different combinations of protean career orientation, motivation to
learn and future time perspective

As indicated earlier,asearchers have long recognized the importance of motivation to
learn and future time perspectivecareer developmenKg¢oij et al., 2018; Major et al., 2006;
Battistelli et al., 200) The interest of future time perspective (FTP) in career literature has
grown quickly recentl\(Kooij et al., 2018)and different views of the future can substantially
affect how individuals act in their career (Sher et al., 2008 Traditionally, FTP has been
definedDV RQHYYVY SHUFHSWLRQ RI KRZ PXFK WLPH WKH\ KDYH
about that remaining timeCéte & John, 2007and as a general conoefor corresponding
FRQVLGHUDWLRQ RI RQHTV IXWXUH =DFKHU DQG )UHVH
context of work and career. They consider two dimensions of how individuals feel about their
remaining time with a focus on opportunities and &uf on limitations. Focus on
opportunities pertains tbow many new goals, options, and possibilities people belief they
have in their future at work. Focus on limitations pertains to perceptions of time remaining in
S HR S OH Y \Caistenge¢h U ang 199&Rudolph et al.,2018). Individuals with a more
open focus on opportunities are more likely to be oriented towards resources and seeking on
how to further develop their care@acher & Rudolph, 20291 Similarly, research on FTP has
shown that how muctime people feel they have remaining in their career has an impact on
outcomes (e.g., career planification, knowledgesffender et al., 2019

Motivation to learn,largely been recognized to be relevant in career development
(Maurer et al.2003, is asociated to the participation in training and development activities
in order to learn new job skills, extend existing skills, or progress in their cahdausef &

Lippstreu, 2008; Major et al., 20p6Considering the ever evolving labor market, people
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cCRQVWDQWO\ HQJDJH LQ SHULRGLF F\FOHV RI VNLOO OHDU(
positions, jobs, and assignmentsrdehlich et al, 2014). Consequently, a high level of
motivation to learn is supposedly necessary to get involved in traacingties. Motivation
to learnencompasses the desire to engage in training and development activities, to learn
training content, and to appreciate the training experi@doe, 1986). Battistelli et al. (2007)
point out that motivation to learn is oriexd toward three goals, which are the motivation to
learn in order to increase knowledge, to increase professionalism, and to career development.

The main goal of this study is to identify potential profiles of career development
based on the classificati of Briscoe and Hall (2006and taking into account motivation to
learn and future time perspective. We take an exploratory approach by virtue some authors
have point out the fact that no theorized profiles can eméglenfakOtluoglu, 2018; Kuron
et al, 2016; Rojewski et al., 2017

Hypothesis 1. Do distinct profiles of career development (PCO, motivation to learn
and FTP) that vary quantitatively (in level) and qualitatively (in shape) exist?
5.1.30utcomes of profile membership

In addition toidentifying different career development profiles, we sought to explore
how different career profiles may lead to different proactive career behaviors and learning
behaviors with technologies, which are central to career progression a success (Smale et al.
2018; Venable, 2010). The literature on career development has emphasized the importance
of these indicators because they allow people to develop their career despite uncertainty and
despite a context where organizations are more disengaged in thedeaedepment of their
employee. Indeed, studies have showed that these proactive career behaviors and learning
activities foster objective and subjective career succepark et al., 2015; De Vos et al.,

2009).
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First, proactive career behaviors are-gaitiated, futureoriented and change inducing
(Grant & Ashford, 2008 EHKDYLRUV DLPHG DW G&ehetiORE.LZDJQLRQHTV
This study is specifically interested in three proactive career behaviors, which are skill
development, networking arahreer planning. According tétrauss et a(2012),these three
behaviors are the most relevant for career development and therefore central for people to
achieve their career goals and success. Skill development reférs development of new
experti® in terms of knowledge, skills, and experienc€fag¢s & RuizCatanilla, 1998
Networking refers to behaviors aimed at building, maintaining and usilagionship that
possessethe potential benefit of career advancements by the exchange of information
resources. This is a proactive way of creating access to social resources and seeking
developmental feedbackManberg et al., 2020 Career planning refers to the deliberate
efforts to outline future career developments, as well as to establish esck wlear career
goals and strategie&o6uld, 1979.

Second, as we observe constant advancements in technologies and with the arrival of
artificial intelligence, learning through technological means has become an important part of
workers training, whichncludes career development activiti@agine et al., 2020Hirschi,

2018; Lent, 201B Technologies are an important support in the learning process and in
career development, as workers increasingly need to use technological tools collaborate,
network,and seek feedback from othe@h@n et aJ.2015; Rashid & Ashghar, 201L6

Studies have shown positive relationships between PCO and proactive career
behaviors Creed et al.,2011; Herrmann et al., 2015and with learning activities with
technologiesBazine et al., 2020 Additionally, as mentioned in the study\éédn Gronendal
et al.(2021)motivational profiles can influence the engagement in proactive career behaviors.
The level of motivation to learn could shape proactive career behaviors and drive individuals

to succeed in their careers. To extent which individuals can success iratkeir depends on
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how they regards their future and therefore the representation of future may affect the
engagement in proactive career behavi&isofj et al., 2018; Strauss et al., 2012

Further, research has found that career development profilesctehaed by high
levels of PCO seem to yield higher career behaviBekihak, 2018 However, according to
Hall et al. (2018)an interesting intrapersonal dynamic in the PCO is the interaction between
seltdirection and intrinsic values. Intrinsic valuesgithin a protean orientation, can guide
people in actively making meaning through career decisions and transitions, as opposed to a
reliance on externally defined sources of meaning. However, a focus on intrinsic values alone,
without selfdirection, maybe maladaptive. A8riscoe & Hall (2006)noted, being values
oriented but not selflirected can result in a rigid career orientation and may even inhibit
career proactivity. In sum, we stipulate that certain career development profiles can
demonstrate diéirent levels of proactive career behaviors.

Thus, it is expected that each different profiles could be demonstrate different levels of
proactive career behaviors and learning behaviors with technologies and allow us to
determine the profile most suitedttwive in contemporary career.

Hypothesis 2: Career profile membership relate differentially to proactive career
behaviors (planning, skill development and networking) and learning behaviors with

technologies?

5.2Method
5.2.1Sample and Procedure

A sampe of 767 French participantsas recruitedthrough online platforms using
LinkedIn social network and studentt the University of BordeauxXParticipation to this
study was voluntary, no incentive was offered, and all participants gave their inform consent.
Data was collected during the academic year 28020 before the COVID 19 pandemic. To
participate in this study, respondents needed w@ither at the end of their studies during their

113



transition from university to work and have professional experience in their field of study or

to be working in their first job after graduation for no longer than 3 years. The final sample

was composed of 25(45.9%) students with professional experience and 415 (54.1%) young
professionals. Among them, 526 (68.5%) identified as women and 241 (31.5%) as men, with

an average age of 26.20 yea8D(= 7.60). Participants came from STEM (71.7%), Human
Sciences (19 DQG OHGLFDO 6FLHQFHYV J)LQDOO\ WKH SD
IROORZV KDG D PDVWHUYV GHJUHH KDG D EDF

had a doctorate degree (14.0%).

5.2.2Measures
All measures were originally develagpén English.except for motivation to learn and
learning behaviors with technologies which were initially created and validated in French.
Thus, they were transkd to French using theack translation procedu(®rislin, 1980). For
all measures, respags were scored using a fip®int agreement ranging from 1 (Not at all)
to 5 (Totally).
Protean career orientatiofiPCO) was assessed usiyjrenzo et al.(2015) 12-item
scale. This scale is composed of two dimensions, navadie (PCO-V) LW H P\B0).
and seltdirection (PCO-SD) LWHPV . Sample items for thealue and theself
direction GLPHQVLRQV DUH UHVSHFWLYHO\ 30\ FDUHHU LV JX
SHUVRQDOO\ PHDQLQJIXO YDOXHV™ DQG 3, DrelatedskIBRQVLEO
DQG NQRZOHGJH ~
Future time perspectiv@-TP) was assessed usittacher and Frese (201#)item
scale( . 6DPSOH LWHPV IRU IXW XU Wawylopgdrthitiés \asait FW LY H

me in the futuré DQG 3, FDQ DFKLHYY PQSVURLE YV LADQDMD UXWXUH -~
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Motivation to learn(ML) was measured usingattistelli et al. (2007)L0-item scale.
This scale is composed of two dimensions, which BBWLYDWLRQ WR LPSURYH
(ML-C) (6 items; . = .88) andmotivation to imprové&nowledge and competersiéML-K) (4
items; . 6DPSOH LWHPV IRU HDFK GLPHQVLRQ UHVSHFWL
P\ SURIHVVLRQDO FRPSHWHQFLHV"  DQG 3, KRSH WKDW W
RSSRUWXQLWLHYV -

Learning behaviors with teclologies(LBT) were measured usiriBazine et al. (2020)
11-item scale. This scale comprises two dimensimesiia(LBT-M) (4 items; . = .80) and
support(LBT-S) (7 items; . = .88). Sample items fomediaandsupport DUH 3, XVH GLJLW
WHFKQRORJLHYVY WR LQFUHDVH P\ NQRZOHGJH LQ P\ GRPDLQ
WR KHOS ZLWK P\ OHDUQLQJ QHHGV

Proactive career behavior{PCB) were assessed using 11 items fr8tnauss et al.
(2012)scale. This measure @®mposed of three dimensioqdanification (PCB-P) (4 items;
. =89), skill developmen(PCB-S) (3 items; . = .82) andnetworking(PCB-N) (4 items; . =

6DPSOH LWHPV IRU HDFK GLPHQVLRQ LQFOXGH 3, DP S
few years ofP\ FDUHHU ~ 3, GHYHORS VNLOOV ZKLFK PD\ QRW E
IXWXUH SRVLWLRQV “~ 3, DP EXLOGLQJ D QHWZRUN RI FRQW|
RU DGYLFH WKDW ZLOO IXUWKHU P\ ZRUN FKDQFHV ~
5.2.3Analyses

All analyses were conduateon Mplus 8.4 (Muthen and Muthen, 2017) using the
maximum likelihood robust estimator (MLR).
5.2.4Measurement Invariance

To ensure there was no measurement bias between students that were transitioning to
their work life and young professionals already working, we first started by conducting

multigroup analysis(Millsap, 2011). Multigroup analysis consists in sequence of nested
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confirmatory factor analysis (CFA) models estimated across groups. Specifically, six different
models are estimated, where various model parameters are progressively fixed to be equal
across groups in thlellowing order:(i) configural (i.e., same factor structure); (ii) weak (i.e.,
fixed factor loadings); (iii) strong (i.e., fixed factor loadings and intercepts); (iv) strict (i.e.,
fixed factor loadings, intercepts, and uniquenesses); (v) partial vefiavariance (fixed
factor loadings, intercepts, uniquenesses, and factors variances/covariances); (vi) latent means
(fixed factor loadings, intercepts, uniquenesses, factors variances/covariances, and latent
meansMillsap, 2011; Morin et al., 20)1Eachmodel was compared using Chen (2001} cut
off criteria for nested model comparisons. More precisely, models differing by less than .010
for CFl and TLI, and less than .015 for RMSEA are considered equivalent. The absence of
difference between models up strict invariance is a mandatory and sufficient condition to
support the measurement invariance (i.e., absence of measurement bias) across groups. Latent
variance/covariance and latent means are not mandatory, but rather assess the presence of
meaningful dfference across groups. As we were interested in profiles of likely to success in
career development. We conducted a multigroup analysis.
5.2.5Latent Profile Analysis

LPA was performed using factor scores saved from the most invariant CFA models
from the multigroup testgMorin & Marsh, 2015).In comparison with scale scores, factor
scores have the advantage to provide a partial control for measurementlenior& Marsh,
2015; Skrondal & Laake, 20D1Factor scores are also estimated in standardiziesl with a
M =0 andSD = 1, which simplifies comparisons between profiles.

LPA were estimated on Career development profiles using 3000 sets of random start
values, with 100 best sets used for final optimization, and 100 iterations for each ramtlom sta
(Hipp & Bauer, 2006; Morin & Wang, 2016As recommended biylund, et al. (2007),we

began by specifying one latent profile and increased the number of latent profiles until the
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increase in model no longer merited the reduction in parsimony achievepelyfying
another latent class. The selection of the optimal number of profiles was first and foremost
based on their theoretical adequd€ypti, et al., 2012; Marsh et al2009; Muthén, 2002).
Further, as recommended Babriel et al. (2018), Nylund eil. (2007), and Tofighi and
Enders (2007)the number profiles was determined based on a series of statistical indices:
Akaike Information Criterion (AIC), Bayesian Information Criterion (BIC), Sanrfpiee
Adjusted BIC (SSABIC; recommended by), adjustedd Mendell and Rubin's (2001,
aLMR), Likelihood Ratio Test (LRT), Bootstrap Likelihood Ratio Test (BLRT). For AIC,
BIC, and SSABIC lower values should indicate a better fitting model. For aLMR, LRT, and
BLRT, a significantp value supports the number of profiles it is associated with compared
with a model with one fewer profile. With large sample, these statistical indicators often
suggest the addition of profiles as they do not reach a minimum (Méarsh et al., 2009)n
these situations, it is recommended that the point at which information criteria (i.e., AIC, BIC,
and SSABIC) reach a plateau on an elbow plot, can be used to select the optimal solution
(Morin & Wang, 2016; Morin et al., 2011Entropy was also reporteds it provides a
VXPPDU\ RI WKH DFFXUDF\ RI SDUWLFLSDQWVY FODVVLILFD'
in comparison to other profile solutions.

Finally, PCOV, PCOSD, ML-C, ML-K and FTPwere contrasted between profiles
using the Mplu®DU3STEPcommand.This function relies othe use of a-3tep method that
sets a latent categorical variable to explore relations to distal outcomes and is useful when

auxiliary variables have unequal means and variaf&ssarouhov & Muthen, 2014)

Table5.1 Means, Standard Deviations, Reliability, and Correlations Between Variables in the

Present Study
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Means sD 1 2 3 4 5 6 7 8 9
1.PCOSD 3.93 .70
2.PCOV 3.81 74 49
3.LBT-S 2.78 95  25% 7%
4.ML-K 3.99 86  .29%  24*%  AG**
5.ML-C 3.51 1.04 .28*  28%  33% 53
6. PCB-P 3.16 1.05 .37* 38  30%  24*  30**
7.PCBS 3.43 95  .36%  31* 38+  30*  28* 48
8.PCBN 3.09 1.06 .32*  36*  30%  25% 3%  Gl¥ 4G
9. FTP 3.64 91 .20%  13*  14*  15%  16**  .16%  20*  .18*
** n< 001
5.26 Results

Means, standardeviations and correlations are presented in Table 1. Fit indices from

the multigroup analysis are reported in Table 2. The results supported the invariance of up to

mean invariance across students and young professionals, as each model presentec acceptabl

fit indices and there was no difference in fit indices exceeding the criteria previously

presented. Thus, the generalizability of the solutions across sample is supported. Thus,

independent and dependent variables factor scores were pooled togetinthéoranalysis.
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Table5.2 Results From Measurement Invariance Analyses

Models £ (df) CFI TLI RMSEA 90% Cl 0F if) G&), 07/, G506($

Invariance across Career development Profile

Configural invariance 1235.860 (578)* .912 901 .054 .050; .059 - - - -
Weak invariance 1266.789 (599)* .911 .903 .054 .050; .058 30.929 (21) -.001 +.002 .000
Strong invariance 1307.568 (620)* .908 .904 .054 .050; .058 40.779 (21)* -.003 +.001 .000
Strict invariance 1351.317(646)*  .906 .905 .053 .049; .057 43.749 (26)* -.002 +.001 -.001
Variance tcovariance invariance 1429.065 (661)* .898 .899 .051 .051; .059 77.748 (15)* -.008 -.006 -.002
_ Partial  variance + covariance 1391.044 (657)* .902 .903 .054 .050; .058 39.727 (11)* -.004 -.002 +.001
Ir“I\//Iaer:’;\annicnevariance 1408.012 (662)* .900 .902 .054 .050; .058 16.968 (5)* -.002 -.001 .000

Invariance across outcomes

Configural invariance 746.238 (258)* 917 .902 .070 .064; .076

Weak invariance 763.579 (272)* 917 .906 .069 .063;.074 17.341(14) .000 +.004 .001
Strong invariance 817.586 (286)* 910 .904 .070 .064; .075 54.007 (14)* -.007 -.002 001
Strict invariance 848.961 (304)* .908 .907 .068 .063; .074 31.375(18)* -.002 +.003 .002
Variance tcovariance invariance 859.725 (314)* .908 910 .067 .062; .073 10.764 (10) .000 +.003 .001
Mean invariance 870.828 (318)* .906 910 .067 .062; .073 11.103 (4) -.002 .000 J00

Note: $ = Chi-square test of exact fitlf = Degrees of freedom; CFl = Comparative fit index; TLI = Tudkewis index; RMSEA = Root mean square error of
approximation; Cl = Confidence interval for the RMSE&A & KD Q JH altiv@ to th& pteédédznt model

*

p <.05.
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Indices from the LPA analyses including 1 to 8 profiles are reported in Table 3. The

aLMR suggested that the retained solution should have a maximum of five profiles. On the

contrary, AIC BIC, SSABIC, and BLRT failed to reach a minimum value and thus eoye

on a specific solution as it is often observed in large samples. We thus considered the

graphical display of the information criteria (see Figure 1). These indicators appeared to reach

a plateau between theptofile and 5profile solutions. Both sotions presented theoretical

adequacy. However, as their profiles were similar, therddile solution only addech

spurious profile that reflected less than 3% of the sample and no meaningful difference

between them. According to Spurk et al. (2020), irAl&Pprofile with a sample size inferior

to 25 cases or inferior to 3 %, should be rejected as it is more hardly generalizable. In our

cases, the spurious profile represents 16 cases and 2% of the set of populations. Therefore, the

4-profile solution was r&ined.

Table5.3Fit statistics for latent profiles structures

Model LL FP AIC BIC SSABIC aLMR BLRT Entropy
1Class -5177.076 10 10374.152 10420.577 10388.823

2 Class -4862.414 16 9756.828 9831.107 9780.30 <.01 <.01 .728

3 Class -4769.756 22 9583.513 9685.647 9615.787 <.01 <.01 .763

4 Class  -4684.199 28 9424.399 9554.388 9465.476 <.01 <.01 .748
5Class  -4640.469 34 9348.937 9506.782 9398.817 <.01 <.01 787

6 Class  -4603.008 40 9286.017 9471.716 9344.698 27 <.01 .768

7 Class  -4575.471 46 9242.942 9456.496 9310.426 13 <.01 .809

8 Class  -4545.002 52 9194.004 9435.413 9270.290 .09 <.01 .781

N =767; AIC: Akaike Information Criteria; BIC: Bayesian Information Criteria; S88: Samplesize adjusted

BIC; aLMR: Adjusted LeMendellRubinLikelihood Ratio Test; BLRT: Bootstrap Likelihood Ratio Test.
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Figure 5.1Elbow plot of the Bayesian information criterion (BIC), Akaike information
criterion (CAIC) and Sampisize adjusted bayesian information criterion in determining

profile solution
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