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Abstract
6WUHQJWK� LQWHUYHQWLRQV�DW�ZRUN�KDYH�EHHQ�VKRZQ� WR� LQÀXHQFH�ZRUNHUV¶�RSWLPDO� IXQFWLRQ-
ing and well-being. To increase the accessibility of these interventions in the workplace, 
relying on digital platforms would be a realistic idea. Akin to the Character Strengths 
360-degree feedback activity, a smartphone (and computer) application allows users to 
send or receive anonymous strength-oriented descriptive feedback to/from colleagues, 
KHQFH�GLVVHPLQDWLQJ�WKH�LGHQWL¿FDWLRQ�DQG�XVH�RI�HDFK�RWKHU¶V�VLJQDWXUH�VWUHQJWKV�DVVRFL-
ated with their enacted behaviors. Drawing on Self-Determination Theory, an intervention 
was developed to investigate if the use of the online platform may impact psychological 
well-being, by increasing psychological need satisfaction and autonomous motivation and 
decreasing need frustration and controlled motivation. A sample of full-time workers (n 
= 112) experienced the application, while participants who did not use the platform were 
assigned to the a posteriori control condition (n = 54). Data were collected before and 
after the 4-weeks intervention. Results showed (1) that participants from the experimental 
JURXS� UHSRUWHG� VLJQL¿FDQWO\�KLJKHU� OHYHOV�RI� VWUHQJWK�XVH��QHHG� VDWLVIDFWLRQ�� DXWRQRPRXV�
motivation, and psychological well-being compared to the a posteriori control group, 
and (2) that increases in the levels of need satisfaction reported by participants from the 
experimental group were related to increases in autonomous motivation, which in turn re-
sulted in higher levels of well-being. Theoretical and practical implications are discussed.
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The emergence of positive psychology – the enhancement of well-being and happiness of 
the individual (or group) to simultaneously increase positive experiences and decrease neg-
ative experiences (Seligman & Csikszentmihalyi, 2000��±�KDV�VLJQL¿FDQWO\�LQÀXHQFHG�WKH�
organizational behavior sciences over the past 20 years, especially by shaping innovative 
LQWHUYHQWLRQV�WKDW�SURPRWH�HPSOR\HHV¶�VWUHQJWKV��Strength�FDQ�EH�VFLHQWL¿FDOO\�GH¿QHG�DV�³D�
natural ability to behave, think or feel in a way that allows for optimal functioning and per-
formance in the pursuit of results” (Linley et al., 2006, p. 88). Strength interventions usually 
FRQVLVW�LQ�LGHQWLI\LQJ��XVLQJ��DQG�GHYHORSLQJ�RQH¶V�¿YH�SUHGRPLQDQW�VWUHQJWKV��DOVR�NQRZQ�
as signature strengths, using the Values in Action (VIA) questionnaire (Ruch et al., 2020) 
or 360-degree feedback (Niemiec, 2014). Research showed that strength interventions per-
formed in a wide variety of contexts, especially those focusing on signature strengths, had 
SRVLWLYH�H൵HFWV�RQ�D�EURDG�UDQJH�RI�SRVLWLYH�RXWFRPHV��VXFK�DV�ZRUN�SHUIRUPDQFH��'XEUHXLO�
et al., 2016; Harzer & Ruch, 2016), meaning at work (Harzer & Ruch, 2012; Littman-Ova-
dia & Steger, 2010���RQH¶V�FDOOLQJ��+DU]HU�	�5XFK��2012, 2016), and prosocial behaviors 
(Kong & Ho, 2016���$ERYH�DOO��VWUHQJWK�LQWHUYHQWLRQV�SRVLWLYH�H൵HFWV�RQ�ZHOO�EHLQJ�DUH�WKH�
most documented (Ghielen et al., 2018; Miglianico et al., 2019��6FKXWWH�	�0DORX൵���������
Meta-analytic evidence suggests that, across nine studies, strength interventions had a posi-
tive impact on both subjective and psychological well-being (Shutte & Malouf, 2018). In 
sum, by using their strengths, employees experience positive emotions, personal growth, 
DQG�¿QG�PRUH�PHDQLQJ�DW�ZRUN� �/LWWPDQ�2YDGLD�HW�DO���2017; Littman-Ovadia & Steger, 
2010).

+RZHYHU��D�FULWLFLVP�IUHTXHQWO\�DGGUHVVHG� WR�VWUHQJWKV¶� LQWHUYHQWLRQV� LV� WKDW� WKH\�XVX-
DOO\� UHTXLUH� VHYHUDO� ³FRQVXPDEOH´� UHVRXUFHV� WR�RSHUDWH� �YDQ�:RHUNRP�HW� DO���2021). For 
instance, they often involve psychometric tools, training, and private coaching sessions pro-
vided by positive psychology specialists (Meyers et al., 2015��YDQ�:RHUNRP�HW�DO���2021), 
UHSUHVHQWLQJ�D� VXEVWDQWLDO� WLPH�DQG�¿QDQFLDO� LQYHVWPHQW�DQG�� WKHUHIRUH�� UDLVLQJ�GRXEWV� LQ�
WHUPV�RI�WKHVH�LQWHUYHQWLRQV¶�DFFHVVLELOLW\�DQG�VXVWDLQDELOLW\��%RLOHU�	�$EHOOR���������7KXV��
UHVHDUFK� LQ� SRVLWLYH� SV\FKRORJ\� VKRXOG� GHVLJQ� LQWHUYHQWLRQV� WKDW� DUH� ³QRQ�FRQVXPDEOH´��
WKDW� LV�� LPSOHPHQWLQJ� LQH[SHQVLYH� SUDFWLFHV� WKDW� FDQ� EH� UHSHDWHGO\� XVHG� WR� EHQH¿W�PRUH�
people without being used up (Munoz, 2010��YDQ�:RHUNRP�HW�DO��2021). In other words, the 
applied research of positive psychology in organizations must conceive innovative, inclu-
VLYH��DQG�HYLGHQFH�EDVHG�SUDFWLFHV�ZKLFK�H[WHQG�WKH�LQÀXHQFH�RI�VWUHQJWKV�LQWHUYHQWLRQV�WR�
all employees, without restriction, instead of focusing on a small number of participants 
�YDQ�:RHUNRP�HW�DO��2021). In this regard, the integration of positive psychology and tech-
QRORJ\��DOVR�NQRZQ�DV�SRVLWLYH�WHFKQRORJ\��FRXOG�EH�D�SURPLVLQJ�DYHQXH�RI�UHVHDUFK��%RLOHU�
& Abello, 2014; Riva et al., 2019; Sander, 2011).

1 Positive Technology: An Emergent Field of Research

7KH�WHUP�3RVLWLYH�7HFKQRORJ\��37���SURSRVHG�E\�%RWHOOD�DQG�FROOHDJXHV��2012), refers to 
WKH�VFLHQWL¿F�DQG�DSSOLHG�DSSURDFK�IRFXVHG�RQ�WKH�VWXG\�RI�WKH�XVH�RI�WHFKQRORJ\�WR�LPSURYH�
the quality of personal experiences. This perspective seeks to promote the use of technol-
ogy to foster personal growth and the development of strengths (Riva et al., 2012). At the 
theoretical level, PT aims to develop conceptual frameworks and models for understanding 
KRZ�WHFKQRORJLHV�FDQ�EH�H൵HFWLYHO\�XVHG�WR�KHOS�LQGLYLGXDOV�DFKLHYH�JUHDWHU�ZHOO�EHLQJ��$W�
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the methodological and applied level, PT is concerned with the design, development, and 
YDOLGDWLRQ�RI�GLJLWDO�H[SHULHQFHV�WKDW�SURPRWH�SRVLWLYH�FKDQJH�WKURXJK�SOHDVXUH��ÀRZ��PHDQ-
ing, competence, and positive relationships (Riva et al., 2019).

The literature on PT focuses primarily on experimental and quasi-experimental research 
H[SORULQJ�WKH�SRWHQWLDO�EHQH¿WV�RI�PRELOH�DSSV�WKDW�SURPRWH�KDSSLQHVV��H�J���3DUNV�HW�DO���
2013; Riva et al., 2019), gratitude (e.g., Runyan & Steinke, 2014), self-awareness (e.g., 
Morris et al., 2010; Runyan et al., 2013), and optimistic thinking (e.g., Plaza et al., 2013). 
For instance, a naturalistic pre-post research design has tested the Live Happy app – which 
DOORZV� XVHUV� WR� SUDFWLFH� HLJKW� GL൵HUHQW� KDSSLQHVV� EXLOGLQJ� DFWLYLWLHV� �H�J��� VDYRULQJ� WKH�
moment, gratitude journal, remembering happy times) – and demonstrated that its utiliza-
tion was associated with a greater increase in happiness (Parks et al., 2013). In a randomized 
control study, another paper has shown that users who received four gratitude reminders 
within a mobile app, throughout the day for 14 days, had more positive and stable moods 
compared to control group participants (Runyan et al., 2013). PT interventions might also be 
embedded with online-based social platforms (e.g., peer groups; McGonigal, 2011) to bring 
people together and disseminate ideas and interventions.

2 The Integration of Character Strengths Within a Digital Environment

Regarding the interaction of character strengths and technology, Harzer and Ruch (2016) 
KDYH�GHPRQVWUDWHG�WKH�EHQH¿WV��H�J���FDOOLQJ�DQG�OLIH�VDWLVIDFWLRQ��DVVRFLDWHG�ZLWK�D�ZHE�
based training intervention on strengths. More recently, a mobile app (Listen Léon) was 
conceived to promote anonymous character strength-oriented feedback in organizations. 
The digital platform is akin to the Character Strengths 360° activity (see Niemiec, 2014), 
which is a prevalent practice in clinical situations involving the patient systematically col-
lecting character strengths feedback from a variety of people in his or her life (Niemiec, 
2014; 2019). The overall functioning of the app is similar, gathering and giving descriptive 
IHHGEDFN�RQ�VWUHQJWKV�ZKLOH�R൵HULQJ�DQ�DQRQ\PRXV�SODWIRUP�WR�GR�VR��PRUH�LQIRUPDWLRQ�
about the functioning of the application can be found in the method section).

'HVFULSWLYH� IHHGEDFN�� DOVR� NQRZQ� DV� SURPRWLRQ�RULHQWHG� IHHGEDFN� DLPV� DW� FRQ¿UP-
ing and reinforcing desirable behaviors (Carpentier & Mageau, 2013, 2016). Likewise, 
strengths-oriented feedback occurs when the object of the promotion-oriented feedback 
focuses precisely on the character strengths observed in a colleague/employee, for exam-
SOH�� DV�GHVFULEHG�E\� WKH�9,$�FODVVL¿FDWLRQ� �1LHPLHF��2014, 2019; Peterson & Seligman, 
2004). To our knowledge, the potential consequences of anonymous strength-oriented feed-
back disseminated by a digital platform have never yet been measured, tested, or directly 
REVHUYHG��&RQVLGHULQJ�HPSOR\HHV¶�PHQWDO�KHDOWK�EHLQJ�WKH�PRVW�GRFXPHQWHG�FRQVHTXHQFH�
of strength interventions (e.g., Ghielen et al., 2018��6FKXWWH�	�0DORX൵��2019��YDQ�:RHUNRP�
et al., 2021), could a digital platform that promotes anonymous strength-based feedback 
KDYH�D�VLJQL¿FDQW�H൵HFW�RQ�HPSOR\HH¶V�ZHOO�EHLQJ"

Self-Determination Theory (SDT; Deci & Ryan, 2000) seems to be a suitable conceptual 
framework to answer this question since social relationships and feedback are both substan-
WLDO� DQWHFHGHQWV� RI� HPSOR\HHV¶� QHHG� VDWLVIDFWLRQ�� DXWRQRPRXV�PRWLYDWLRQ� DQG�� LQGLUHFWO\��
levels of psychological well-being (Carpentier & Mageau, 2016; Forest et al., 2022; Ling 
& Soon, 2019). Moreover, strength interventions would require more rigorous research into 
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WKH�PHFKDQLVPV�XQGHUO\LQJ�WKH�H൵HFWV�RI�IRVWHULQJ�FKDUDFWHU�VWUHQJWKV�LGHQWL¿FDWLRQ��DQG�
use) in various life contexts (Lavy, 2020��YDQ�:RHUNRP�HW�DO���2021). The positive activation 
model (Lyubomirsky & Layous, 2013) claims that positive interventions (such as sending/
receiving strength-oriented feedback) may trigger positive emotions, need satisfaction, and 
motivation, which in turn, lead to a greater sense of overall well-being. Several studies 
KDYH�VXJJHVWHG�WKDW�VWUHQJWK�LQWHUYHQWLRQV¶�EHQH¿WV�DUH�H[SODLQHG�E\�DQ�LQFUHDVH�RI�SRVLWLYH�
emotions (e.g., Lavy & Littman-Ovadia, 2011��0H\HUV�	�9DQ�:RHUNRP��2017; Meyers et 
al., 2015). However, their potential implications on need satisfaction and human motivation 
UHPDLQ�LQVX൶FLHQWO\�VWXGLHG��%DNNHU�	�YDQ�:RHUNRP��2018), and SDT could help scholars 
WR�IXO¿OO�WKLV�WKHRUHWLFDO�JDS��.RQJ�	�+R��2016; Miglianico et al., 2019).

Drawing on SDT, this paper presents the results of an intervention exploring the poten-
WLDO�EHQH¿WV�RI�XVLQJ� WHFKQRORJ\� WR�SURPRWH� VWUHQJWK�RULHQWHG� IHHGEDFN� LQ�RUJDQL]DWLRQV��
:H�GHVLJQHG�DQ� LQWHUYHQWLRQ�SURJUDP�ZKHUH�IXOO�WLPH�HPSOR\HHV�ZHUH� LQYLWHG� WR�H[SHUL-
ence the Listen Léon app for 4 weeks. This study establishes that research can rely on 
digital platforms (such as mobile applications) to promote anonymous 360-degree feed-
EDFN�RQ�VWUHQJWKV��0RUH�SUHFLVHO\�� LW�GHPRQVWUDWHV� WKDW�DQ�D൵RUGDEOH��VFDODEOH��DQG�LQQR-
YDWLYH�LQWHUYHQWLRQ�RQ�VWUHQJWK�IHHGEDFN�FDQ�VLJQL¿FDQWO\�LQFUHDVH�YDULRXV�GLPHQVLRQV�RI�
ZHOO�EHLQJ��([WHQGLQJ� WKH� LQÀXHQFH� RI� VWUHQJWKV� LQWHUYHQWLRQV� WR� DOO� HPSOR\HHV��ZLWKRXW�
restriction, instead of focussing on a small number of participants, could be the biggest 
challenge strength interventions are currently facing, and our paper directly addressed this 
LVVXH��YDQ�:RHUNRP�HW�DO���2021���)LQDOO\��RXU�¿QGLQJV�LQFUHDVH�WKH�WKHRUHWLFDO�XQGHUVWDQG-
LQJ�RI�VWUHQJWK� LQWHUYHQWLRQV¶�EHQH¿WV�E\�UHO\LQJ�RQ�VHOI�GHWHUPLQDWLRQ� WKHRU\��%DNNHU�HW�
YDQ�:RHUNRP��������0LJOLDQLFR�HW�DO�������

3 Using Self Determination Theory to Explain Why a Strengths’ 
Intervention Might Increase Employees’ Levels of Well-Being

Self-determination theory (SDT) is a macro-theory of human motivation proposed by Deci 
and Ryan (1985) and claims that human beings have at least three psychological needs (Deci 
& Ryan, 2000). Needs are innate and universal psychological nutrients that are essential 
for ongoing psychological growth, integrity, and well-being (Deci & Ryan, 2000). These 
needs are autonomy (the need to act with volition and to feel self-ownership), competence 
�WKH�QHHG�WR�GR�WKLQJV�H൶FLHQWO\�DQG�VXFFHVVIXOO\���DQG�UHODWHGQHVV��WKH�QHHG�WR�IHHO�FORVH-
ness and belonging with others; Ryan & Deci, 2017). Research on SDT in the domain on 
ZRUN�VXJJHVWV�WKDW�KXPDQ�UHVRXUFHV¶�LQWHUYHQWLRQV�VKRXOG�DLP�VLPXOWDQHRXVO\�DW�LQFUHDVLQJ�
HPSOR\HHV¶�QHHGV�VDWLVIDFWLRQ�DQG�GHFUHDVLQJ�HPSOR\HHV¶�QHHGV�IUXVWUDWLRQ��0DUHVFDX[�HW�
al., 2013). In this paper, we argue that receiving or giving anonymous feedback on strengths 
ZLWKLQ�DQ�DSS�ZRXOG�LQFUHDVH�VDWLVIDFWLRQ�DQG�GHFUHDVH�IUXVWUDWLRQ�RI�XVHUV¶�QHHG�IRU�FRP-
SHWHQFH��L�H���WKURXJK�VWUHQJWK�LGHQWL¿FDWLRQ�DQG�XVH��%DNNHU�	�YDQ�:RHUNRP��2018), and 
autonomy (i.e., through anonymous communicational mechanisms which ensure freedom 
to choose when and how often to use the app; Kagan et al., 2006). Furthermore, research 
has shown that prosocial behavior (e.g., sending anonymous descriptive feedback) not only 
LQÀXHQFHV�QHHG�IRU�FRPSHWHQFH�DQG�DXWRQRP\��EXW�LW�DOVR�VLJQL¿FDQWO\�LQFUHDVHV�QHHG�IRU�
UHODWHGQHVV�HYHQ�ZLWKRXW�FRQWDFW�ZLWK� WKH�EHQH¿FLDU\��0DUWHOD�	�5\DQ���������7KHQ��ZH�
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also suggest that giving or receiving anonymous feedback on strengths would increase sat-
LVIDFWLRQ�DQG�GHFUHDVH�IUXVWUDWLRQ�RI�HPSOR\HHV¶�QHHG�IRU�UHODWHGQHVV�

Hypothesis 1 Participating in a digital and anonymous strength-oriented feedback interven-
tion (i.e., using Listen Léon for 4 weeks) leads to increases in need satisfaction.

Hypothesis 2 Participating in a digital and anonymous strength-oriented feedback interven-
tion (i.e., using Listen Léon for 4 weeks) leads to decreases in need frustration.

%DVLF�SV\FKRORJLFDO�QHHGV�DUH�DOVR�NH\�HOHPHQWV�WR�XQGHUVWDQG�SHRSOH¶V�PRWLYDWLRQ�TXDO-
ity. Need satisfaction leads to autonomous motivation, which is when people are engaged in 
an activity because it is enjoyable or interesting and/or because it is believed to be important 
(Ryan & Deci, 2017). Autonomously regulated activities might be intrinsically motivated, 
that is when people are motivated by the inherent pleasure and satisfaction of an activity. 
An external regulation activity might also arise from autonomous motivation, also known as 
LGHQWL¿HG�UHJXODWLRQ��,GHQWL¿HG�UHJXODWLRQ�RFFXUV�ZKHQ�RQH�HQJDJHV�LQ�DQ�DFWLYLW\�EHFDXVH�
VKH�RU�KH�LGHQWL¿HV�ZLWK�LWV�YDOXH�RU�PHDQLQJ��QRWZLWKVWDQGLQJ�LI�WKH�DFWLYLW\�LV�SOHDVDQW�RU�
not (Gagné et al., 2015). Therefore, we suggest that receiving and/or giving anonymous 
feedback on strengths within an app would help participants to perceive more meaning and 
feel more pleasure at work (autonomous motivation; Gagné & Deci, 2005).

Hypothesis 3 Participating in a digital and anonymous strength-oriented feedback interven-
tion (i.e., using Listen Léon for 4 weeks) leads to increases in autonomous motivation.

2Q�WKH�RWKHU�KDQG��QHHG�IUXVWUDWLRQ�PLJKW�LQÀXHQFH�SHRSOH�WR�LQYHVW�LQ�H[WHUQDOO\�UHJX-
lated activities that are less or not at all self-determined, also known as controlled moti-
vation. The latter most obvious expression is extrinsic motivation by external regulation 
which is when a behavior is mainly controlled by material or external social contingencies 
(i.e., material, or social rewards and punishments; Gagné & Deci, 2005). In the same vein, 
when one does an activity mostly not to feel guilty, anxious, or to prove his or her worth, 
that refers to introjected regulation (Gagné & Deci, 2005). Regarding the domain of work, 
ZKHQ�QHHGV�DUH�VDWLV¿HG�DQG�DXWRQRPRXV�PRWLYDWLRQ�LV�JHQHUDWHG��LW�XVXDOO\�OHDGV�WR�JUHDWHU�
psychological well-being and performance than need frustration and controlled motivation 
�%DDUG�HW�DO���2004; Gagné & Deci, 2005; Olafsen et al., 2017; Ryan & Deci, 2017). That is 
why we proposed that receiving and/or giving anonymous feedback on strengths within an 
DSS�ZRXOG�GHFUHDVH�SDUWLFLSDQWV¶�OHYHOV�RI�FRQWUROOHG�PRWLYDWLRQ�

Hypothesis 4 Participating in a digital and anonymous strength-oriented feedback interven-
tion (i.e., using Listen Léon for 4 weeks) leads to decreases in controlled motivation.

As shown by past research (Olafsen et al., 2017; Trépanier et al., 2015���SDUWLFLSDQWV¶�OHY-
HOV�RI�SV\FKRORJLFDO�ZHOO�EHLQJ�VKRXOG�EHQH¿W�IURP�KDYLQJ�DQ�DXWRQRPRXV�PRWLYDWLRQ�DQG�
less controlled motivation. More precisely, SDT would predict that an increase in autono-
PRXV�PRWLYDWLRQ�ZRXOG�KDYH�DQ�LQGLUHFW�H൵HFW�RQ�WKH�UHODWLRQ�EHWZHHQ�WKH�LQFUHDVH�LQ�QHHG�
satisfaction and change in psychological well-being (Forest et al., in press, 2022).
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Hypothesis 5: Participating in a digital and anonymous strength-oriented feedback inter-
vention (i.e., using Listen Léon for 4 weeks) leads to increases in psychological well-being.

Hypothesis 6: Variations in need satisfaction would be positively associated with the 
variations in autonomous motivation, which would then be positively associated with well-
being at the end of the intervention after controlling for initial levels of well-being.

Finally, as advanced by Niemiec (2014, 2018, 2019), an intervention focussing on 
strength-oriented feedback should favor strength use behaviors. For practical purposes, it 
would be interesting to know if Listen Léon indeed encourages employees to use more 
frequently and intensively their character strengths at work, as the platform claims to do.

Hypothesis 7 Participating in a digital and anonymous strength-oriented feedback interven-
tion (i.e., using Listen Léon for 4 weeks) leads to higher level of strength use.

4 Method

4.1 Intervention

Listen Léon (available on Google Play, Apple Store, or any internet browser at www.lis-
tenleon.com��GUDZV�RQ�WKH����VWUHQJWK�FODVVL¿FDWLRQ�9,$��3HWHUVRQ�	�6HOLJPDQ��2004) and 
encourages employees to send anonymous strengths-oriented descriptive feedback to one 
DQRWKHU��:LWKLQ�WKLV�DSS��RQH�FDQ�ZULWH�D�VKRUW�DQRQ\PRXV�WH[W�PHVVDJH�WR�D�FROOHDJXH��7KH�
message needs to be 140 characters or longer (to elicit positive descriptive feedback) and 
then the sender needs to assign to this message one- to three-character strengths that he or she 
REVHUYHG�LQ�WKH�FROOHDJXHV¶�EHKDYLRUV��/LVWHQ�/pRQ�UHOLHV�RQ�DUWL¿FLDO�LQWHOOLJHQFH�WR�PRQLWRU�
the quality of anonymous feedback sent within the platform: feedback must describe at least 
RQH�FKDUDFWHU�VWUHQJWK�DQG�QHJDWLYH�FRPPHQWV�DUH�QRW�DOORZHG��RWKHUZLVH�WKH�PHVVDJH�ZRQ¶W�
EH�VHQW��8VHUV�DOVR�KDYH�DFFHVV�WR�WKHLU�SHUVRQDO��DQG�VHFUHW��SUR¿OH�ZKLFK�GHVFULEHV�WKHLU�
WRS�¿YH�VLJQDWXUH�VWUHQJWKV��7KH�PRUH�RQH�UHFHLYHV�IHHGEDFN�IURP�FROOHDJXHV��WKH�PRUH�UHOL-
able her or his 360° strength evaluation should be (Niemiec, 2014, 2018, 2019). Listen Léon 
GRHV�QRW�FROOHFW�DQ\�SHUVRQDO�LQIRUPDWLRQ�RWKHU�WKDQ�WKH�XVHUV¶�QDPHV�DQG�HPDLO�DGGUHVVHV��
as commanded by the General Data Protection Regulation (GDPR).

4.2 Participants

A convenience sample of 198 (44 males) working adults located in Canada and France were 
recruited at the beginning of this study. After 4-weeks, 164 participants completed the ques-
tionnaire at Time 2 (77,3% response rate). Among these, 112 respondents reported having 
sent or received strength-oriented feedback in the last month, while 52 participants did not. 
The former participants were included in the experimental group. Participants in the experi-
mental group have sent or received on average 24,13 messages (SD = 13.17, Max = 112). The 
experimental group consisted of 112 (28 males) full-time workers located mainly in Canada 
and France. Most participants in the experimental group were between 25 and 44 years old 
(66%). Two-thirds of the participants have worked for less than a year or more than 5 years 
for their employer. Participants come from diverse industries (e.g., banking, retail, consult-
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ing, HR, education), with the majority working in retail and banking (59%). Regarding the 
a posteriori control group, 52 full-time workers located mainly in Canada and France were 
selected. Most participants in the a posteriori control group were between 25 and 44 years 
old (77%). A large proportion of participants were working for less than a year for their cur-
rent employer (44%). As for the experimental group, most participants in the a posteriori 
control group were working in banking and retail (53%). Table 1 shows that the proportions 
RI�SDUWLFLSDQWV�E\�GL൵HUHQW�GHPRJUDSKLF�FDWHJRULHV�DUH�TXLWH�VLPLODU�LQ�ERWK�JURXSV�

4.3 Procedure

7KLV�UHVHDUFK�DLPV�DW�LQYHVWLJDWLQJ�WKH�SRWHQWLDO�VFLHQWL¿F�UHOHYDQFH�WR�XVH�Listen Léon in 
organizations. A convenience sampling method was used to select participants to conduct 
this research. Participating organizations were reached through a LinkedIn publication. To 
FRQWURO�IRU�WKH�LQÀXHQFH�RI�RUJDQL]DWLRQ�UHODWHG�IDFWRUV��H�J���'RUVVHQ�%RRJ�HW�DO���2021), 
RUJDQL]DWLRQV�ZHUH�FKRVHQ�E\� VHFWRUV�RI� DFWLYLW\�� ,Q� WRWDO��¿YH� ���� LQGXVWULHV�ZHUH� UHSUH-
sented: retail, consulting, banking, human resources, and education. Potential participants 
ZHUH�LQYLWHG�YLD�HPDLO�DQG�WKH�RUJDQL]DWLRQV¶�LQWUDQHW�ZKHUH�WKH�LQWHUYHQWLRQ�ZDV�DGYHUWLVHG�
as a strength training based on mobile technology (i.e., Listen Léon�ZDV�EULHÀ\�GHVFULEHG�
LQ�WKH�DGYHUWLVHPHQW���:H�RSWHG�WR�UHFUXLW�VHOI�VHOHFWHG�SDUWLFLSDQWV�EHFDXVH�SULRU�UHVHDUFK�

Experimen-
tal group 
(n=112)

Control 
group 
(n=52)

Items Categories Frequency % Frequency %
Gender Male 28 27% 15 28%

Female 84 73% 37 72%
Age 18–24 years 11 10% 5 10%

25–34 years 45 40% 22 42%
35–44 years 29 26% 18 35%
45–54 years 18 16% 4 8%
55 years and 
more

9 8% 3 6%

Year(s) 
worked 
for current 
employer

0–1 year 39 36% 22 42%

1–2 years 13 13% 8 15%
2–3 years 13 10% 6 12%
3–4 years 8 8% 0 0%
4–5 years 4 3% 3 6%
More than 5 
years

34 30% 13 25%

Industry Education 13 12% 1 2%
%DQNLQJ 27 23% 10 20%
Consulting 18 16% 13 13%
Retail 40 36% 17 33%
Human 
resources

14 13% 11 11%

Table 1 Characteristics of the 
participants
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has shown that self-selection, which is related to positive expectations and motivation, 
LQFUHDVHV�WKH�H൵HFWLYHQHVV�RI�SRVLWLYH�LQWHUYHQWLRQV��6LQ�	�/\XERPLUVN\��2009���:KLOH�UDQ-
dom assignment to conditions would have been preferred, it can lead to very high drop-out 
rates among working people who are less available than, for instance, students (e.g., see 
Meyers et al., 2015). All questionnaires were in French, and participants completed both 
questionnaires through a web-based platform.

At the beginning of the study, all participants completed a web-based questionnaire in 
which they reported their levels of need satisfaction, need frustration, autonomous motiva-
tion, controlled motivation, and well-being. Following the completion of this questionnaire, 
all participants were invited to participate in an online webinar on positive psychology, 
FKDUDFWHU�VWUHQJWKV��/LVWHQ�/pRQ��DQG�WKH�FXUUHQW�UHVHDUFK�SURMHFW��1R�JURXSV�ZHUH�LGHQWL¿HG�
a priori. Participants were encouraged to use the app for 4 weeks, and even continue to do 
so after the intervention (i.e., they could use it whenever they wanted, either during or after 
our study). One month later, all participants were invited to complete the same questionnaire 
they had previously completed at the beginning of the study. Participants were also asked 
if they had used the app in the past month and if so, they were invited to report how many 
messages they had sent or received. All participants (who used the app) had access to their 
personal history on the app, which included the exact number of messages they have sent 
RU�UHFHLYHG��3DUWLFLSDQWV�ZHUH�DGYLVHG�WR�GLUHFWO\�UHSRUW�WKH�GDWD�IURP�WKHLU�SHUVRQDO�SUR¿OH�
on the app. Those who used the application during this period constituted the experimental 
group, while those who did not (but might eventually use it) represented the a posteriori 
control group. In short, since participants who did not use to app answered both question-
naires, were aware of the intervention, did not use the app, and were allowed to use it after 
the 4 weeks, the a posteriori control group has several similarities with a wait-list control 
group (Handley et al., 2018).

4.4 Scales

All measures were translated into French using a back-translation procedure (Vallerand, 
1989��� DSDUW� IURP� WKH�ZRUN�PRWLYDWLRQ� VFDOH� �0:06��ZKLFK� LV� DOUHDG\�YDOLGDWHG� LQ����
languages (Gagné et al., 2015). Table 2 presents the means, standard deviations, and correla-
tions of all scales used in this study for the experimental and the control group.

4.4.1 Basic Psychological Needs

7KH�%DODQFHG�0HDVXUH�RI�3V\FKRORJLFDO�1HHGV�6FDOH��%031��6KHOGRQ�	�+LOSHUW��2012) 
was used to measure need satisfaction (NS) and need frustration (NF). On a seven-point 
scale ranging from 0 (totally disagree) to 6 (totally agree), respondents reported how much 
they approved each statement. First, we adapted the need satisfaction subscale (9 items) to 
select 2 items for each psychological need satisfaction (competence =�³,�DP�JRRG�DW� WKH�
things I do in my job”, autonomy=�³,�DP�IUHH�WR�GR�WKLQJV�P\�RZQ�ZD\´��UHODWHGQHVV�=�³$W�
work, I feel part of a group”), resulting in a 6-items measure of need satisfaction (Į = 0.76 
at Time 1 and Į = 0.84 at Time 2). Second, we also adapted the need frustration subscale (9 
items) to select 2 items for each psychological need frustration (competence =�³,�H[SHULHQFH�
some kind of failure, or was unable to do well at something”; autonomy =�³,�KDYH�WR�GR�
things against my will”, and relatedness =�³,�IHHO�ORQHO\´���UHVXOWLQJ�LQ�D���LWHPV�PHDVXUH�RI�
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need frustration (Į = 0.79 at Time 1 and Į = 0.81 at Time 2). Prior research has validated that 
RQO\���LWHPV�FRXOG�EH�VX൶FLHQW�WR�DVVHVV�DGHTXDWHO\�WKH�ODWHQW�FRQVWUXFW�RI�QHHG�VDWLVIDFWLRQ�
RU�QHHG�IUXVWUDWLRQ��(ULNVVRQ�	�%RPDQ��2018).

4.4.2 Quality of Work Motivation

4XDOLW\�RI�ZRUN�PRWLYDWLRQ�ZDV�PHDVXUHG�XVLQJ� WKH�0XOWLGLPHQVLRQDO�:RUN�0RWLYDWLRQ�
6FDOH� �0:06��*DJQp�HW� DO���2015). This scale consists of 19 items measuring types of 
motivation in which participants reported their principal motives for doing their job on a 
seven-point scale ranging from 0 (not at all for this reason) to 6 (exactly for this reason). 
For a matter of internal reliability, 12 items were retained to create four construct variables 
��H[WHUQDO�UHJXODWLRQ����LWHPV��VWXG\���Į�=�������VWXG\���Į�=�������H�J���³%HFDXVH�RWKHUV�ZLOO�
UHZDUG�PH� ¿QDQFLDOO\� RQO\� LI� ,� SXW� HQRXJK� H൵RUW� LQ�P\� MRE´��� LQWURMHFWHG� UHJXODWLRQ� ���
LWHPV��WLPH���Į�=�������WLPH���Į�=������H�J���³%HFDXVH�,�KDYH�WR�SURYH�WR�P\VHOI�WKDW�,�FDQ´���
LGHQWL¿HG�UHJXODWLRQ����LWHPV��WLPH���Į�=�������WLPH���Į�=������H�J���³%HFDXVH�SXWWLQJ�H൵RUWV�
LQ�WKLV�MRE�DOLJQV�ZLWK�P\�YDOXHV´���DQG�LQWULQVLF�PRWLYDWLRQ����LWHPV��WLPH���Į�= 0.96; time 
��Į�=������� H�J�� ³%HFDXVH�P\�ZRUN� LV� VWLPXODWLQJ´���:H� IROORZHG� WKH� VDPH�SURFHGXUH� DV�
Trépanier et al. (2015). In both studies, the latent construct of autonomous motivation was 
FDOFXODWHG�XVLQJ�PHDQ�VFRUHV�RI�WKH�LQWULQVLF�PRWLYDWLRQ�DQG�LGHQWL¿HG�UHJXODWLRQ��DQG�WKH�
latent construct of controlled motivation was assessed using mean scores of the introjected 
and external regulation subscales.

4.4.3 Psychological Well-Being

3DUWLFLSDQWV¶�SV\FKRORJLFDO�ZHOO�EHLQJ�ZDV�PHDVXUHG�ZLWK�D�VKRUW���LWHP�VFDOH�DGDSWHG�IURP�
WKH�3V\FKRORJLFDO�:HOO�%HLQJ�6FDOH��3:%��5\൵��1989��5\൵�	�.H\HV��1995���:H�VHOHFWHG�
LWHPV�IURP�WKUHH�VXEVFDOHV��VHOI�DFFHSWDQFH��³,�PDGH�VRPH�PLVWDNHV�LQ�WKH�SDVW��EXW�,�IHHO�
WKDW�DOO� LQ�DOO�HYHU\WKLQJ�KDV�ZRUNHG�RXW� IRU� WKH�EHVW´���SXUSRVH� LQ� OLIH� �³,�HQMR\�PDNLQJ�
SODQV�IRU�WKH�IXWXUH�DQG�ZRUNLQJ�WR�PDNH�WKHP�D�UHDOLW\´���DQG�SHUVRQDO�JURZWK��³,�KDYH�WKH�
sense that I have developed a lot as a person over time”). Only these three subscales were 
used in the present study since prior research demonstrated that the other three subscales of 
WKH�3:%�6FDOH�DUH�WRR�VLPLODU�WR�EDVLF�SV\FKRORJLFDO�QHHGV�IRU�DXWRQRP\��FRPSHWHQFH��DQG�
relatedness (Miquelon & Vallerand, 2008). The latent construct of psychological well-being 
was calculated by computing all 6 items (Į = 0.91 at Time 1 and Į = 0.93 at Time 2).

4.4.4 Strengths Use Behaviors

6WUHQJWKV�XVH�EHKDYLRUV��68%��ZHUH�PHDVXUHG�ZLWK�WKH�6WUHQJWKV�8VH�DQG�'H¿FLW�&RUUHF-
WLRQ�6FDOH��68'&2��YDQ�:RHUNRP�HW�DO���2016). In this study, only the 7 items strength use 
subscale was used. On a seven-point scale ranging from 0 (rarely) to 6 (almost always), par-
WLFLSDQWV�UHSRUWHG�KRZ�WKH\�SHUFHLYHG�WR�DFW�RQ�WKHLU�VWUHQJWKV�DW�ZRUN��³,�FDSLWDOL]H�RQ�P\�
strengths at work” Į = 0.86 at Time 1 and Į = 0.84 at Time 2). Prior research has validated the 
SUDCO scale as an appropriate measure of strengths use behaviors (e.g., Els et al., 2018; 
Meyers et al., 2019��0H\HUV�	�YDQ�:RHUNRP��2017��YDQ�:RHUNRP�HW�DO���2016).
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5 Results

5.1 Preliminary Analysis

Prior to conducting the main analyses, data was examined for univariate normality, missing 
YDOXHV��DQG�FRQ¿UPDWRU\�IDFWRULDO�DQDO\VLV� �&)$���)LUVW��DQDO\VLV�RI�QRUPDOLW\�FRQFOXGHG�
WKDW�DOO�YDULDEOHV�ZHUH�UHDVRQDEO\�QRUPDOO\�GLVWULEXWHG��6HFRQG��/LWWOH¶V�0&$5�WHVW��/LWWOH��
1988) was performed to see if missing values (especially at Time 2) were completely miss-
LQJ�DW�UDQGRP��DQG�WKH�WHVW�ZDV�QRW�VLJQL¿FDQW��Ȥð�= 48.46, df = 184, p = .374). Third, two 
measurement models were built to examine if the observed variable load on their respective 
ODWHQW�IDFWRU�DW�7LPH���DQG�7LPH����%RWK�PRGHOV�SUHVHQWHG�DSSURSULDWH�¿W�LQGH[HV��7LPH����Ȥð�
= 402,765, df = 177; p < .001; CFI = 0.91; IFI = 0.92; RMSEA = 0.079, [CL = 0.070–0.090]; 
SRMR =��������� DQG� 7LPH� �� �Ȥð� = 398.627, df = 178; p < .001; CFI = 0.92; TLI = 0.91; 
RMSEA = 0.077, [CL = 0.59 − 0.088]; SRMR = 0.067).

6HFRQG�� WR� GHWHFW� GL൵HUHQFHV� EHWZHHQ� SDUWLFLSDQWV� ZKR� UHVSRQGHG� DW� ERWK� PHDVXUH-
ment points and those who did only at Time 1, we conducted multiple ANOVA tests on 
several demographic variables: age (F(1,196) = ,942 p = .333), gender (F(1, 196) = 3.122, 
p = .091), work tenure (F(1,196) = 1,574, p = .211), and industry (F(1,196) = ,678 p = .411). 
$�0$129$�LQFOXGLQJ�DOO�GHPRJUDSKLF�YDULDEOHV�DOVR�LQGLFDWHG�QR�VLJQL¿FDQW�H൵HFWV��F(1, 
196) = 2.197, p =��������$OO�WHVWV�ZHUH�QRW�VLJQL¿FDQW��:H�DOVR�FRQGXFWHG�VHYHUDO�$129$�WHVWV�
on the variables included in our conceptual framework: need satisfaction (F(1,196) = 2,363, 
p = .126), need frustration (F(1,196) = 2,086, p = .150), autonomous motivation (F(1,196) = 
,076, p = .789), controlled motivation (F(1,196) = 1,196, p = .275), psychological well-being 
(F(1,196) = 0,609, p = .436), and strengths use (F1,196) = 0,211, p = .889) comparing partici-
pants who responded at both times and those who did only at Time 1. Again, a MANOVA 
LQFOXGLQJ�DOO�FRQWLQXRXV�YDULDEOHV�ZDV�H[HFXWHG��DQG�QR�VLJQL¿FDQW�H൵HFWV�ZHUH�IRXQG��F(1, 
196) = 1.847, p = .112). Thus, it was concluded that participants who did answer at both mea-
VXUHPHQW�WLPHV�GLG�QRW�VLJQL¿FDQWO\�GL൵HU�IURP�WKRVH�ZKR�RQO\�UHVSRQG�DW�7LPH���

7KLUG��UHJDUGLQJ�SRWHQWLDO�GL൵HUHQFHV�EHWZHHQ�WKH�H[SHULPHQWDO�JURXS�DQG�WKH�a poste-
riori control group at Time 1, several ANOVA tests were performed on several demographic 
variables: age (F(1,196) = 2,450, p = .119), gender (F(1,196) = 2,737, p = .110), work tenure 
(F(1,196) = ,218 p = .641), and industry (F(1,196) = ,066, p = .798). A MANOVA including 
DOO�GHPRJUDSKLF�YDULDEOHV�DOVR� LQGLFDWHG�QR�VLJQL¿FDQW�H൵HFWV� �F(1,196) = 1.97, p = .102). 
Likewise, multiple ANOVA tests were operated on the continuous variables included in 
this study: need satisfaction (F(1,196) = ,004, p = .949), need frustration (F(1,196) = 1,100, 
p = .296), autonomous motivation (F(1,196) = ,042 p = .837), controlled motivation 
(F(1,196) = 2,932, p = .088), psychological well-being (F(1,196) = 1,586, p = .209), and 
strengths use (F(1,196) = 0.036, p =. 849). Again, a MANOVA including all continuous 
YDULDEOHV�ZDV�SHUIRUPHG��DQG�QR�VLJQL¿FDQW�H൵HFWV�ZHUH�IRXQG��F(1,196) = 0.589, p = .771). 
Therefore, it was concluded that the experimental and the a posteriori control groups did not 
VLJQL¿FDQWO\�GL൵HU�IURP�HDFK�RWKHU�DW�7LPH���

)RXUWK�� WR�REVHUYH� WKH�VLPSOH�H൵HFWV�RI� WKH� LQWHUYHQWLRQ�SURJUDP�RQ� WKH�VWXGLHG�YDUL-
ables, a series of paired sample and independent sample t-tests were conducted to compare 
the mean scores of the experimental group after the intervention, with their average scores 
EHIRUH� LW� �SDLUHG� VDPSOHV��� DV�ZHOO�ZLWK� WKH� FRQWURO� JURXS¶V� DQVZHU� DW�7LPH��� �LQGHSHQ-
dent samples; see Table 3). For both conditions (Groups and Time), results show a sig-
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QL¿FDQW� LQFUHDVH� LQ� QHHG� VDWLVIDFWLRQ�� DXWRQRPRXV�PRWLYDWLRQ�� SV\FKRORJLFDO�ZHOO�EHLQJ��
DQG�VWUHQJWKV�XVH�EHKDYLRUV��+RZHYHU��VLQFH�QR�VWDWLVWLFDO�GL൵HUHQFHV�ZHUH�IRXQG�UHJDUGLQJ�
need frustration and controlled motivation on two distinct experimental conditions (Time 
and Groups), the preliminary results invalidate hypotheses 2 and 4. For this reason, need 
frustration and controlled motivation were excluded of the main analyses. To validate 
our remaining hypotheses (i.e., those focusing on need satisfaction, autonomous motiva-
WLRQ��SV\FKRORJLFDO�ZHOO�EHLQJ��DQG�VWUHQJWKV�XVH���ZH�H[SORUH�SRVVLEOH�LQWHUDFWLRQ�H൵HFWV�

Table 3 Intra-subject and inter-subject group comparisons for the experimental group at time
Variables Experi-

mental 
n=103

Con-
trol 
n=52

Need satisfaction M SD M SD T Df P d
Time 2 4.95 0.76 4.81 0.72 2.834 152 0.005 0.45
Time 1 4.68 0.69 4.77 0.58
T 2.897
Df 101
p 0.005
d 0.57

Need frustration Time 2 3.4 0.97 3.25 1.05 0.821 152 0.42
Time 1 3.52 0.95 3.67 0.93
T 1.22
Df 101
p 0.25

Autonomous Motivation Time 2 4.31 0.67 4.09 0.68 2.041 153 0.04 0.33
Time 1 4.03 0.82 4.07 0.73
T 3.236
Df 102
p 0.002
d 0.64

Controlled motivation Time 2 3.89 1.06 4.08 1.12 0.633 153 0.52
Time 1 3.76 0.98 4.01 1.03
T 1.637
DF 102
p 0.105

Well-being Time 2 5.92 0.7 5.54 0.82 2.749 153 0.007 0.44
Time 1 5.61 0.81 5.61 0.8
T 3.11
DF 102
p 0.002
d 0.61

Strengths use Time 2 5.91 0.81 5.41 0.95 3.441 153 0.001 0.55
Time 1 5.54 0.94 5.55 0.8
T 3.495
DF 102
p 0.001
d 0.69

1RWH��$OO�/HYHQH¶V�WHVWV�IRU�HTXDOLW\�RI�YDULDQFH�ZHUH�QRW�VLJQL¿FDQW
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between both experimental conditions (Time and Groups), which are presented in the next 
section.

5.2 Main Analysis

First, a between and within subjects repeated measures ANOVA, with Time (1, 2) as the 
ZLWKLQ�VXEMHFWV�IDFWRU�DQG�*URXSV��([SHULPHQWDO��&RQWURO��DV�WKH�EHWZHHQ�VXEMHFWV¶�IDFWRU��
was run separately for need satisfaction (hypothesis 1), autonomous motivation (hypothesis 
3), psychological well-being (hypothesis 5), and strengths use (hypothesis 7). To validate 
WKHVH�K\SRWKHVHV��VLJQL¿FDQW�LQWHUDFWLRQ��L�H���EHWZHHQ�WLPH�DQG�JURXS��H൵HFWV�DUH�UHTXLUHG��
As proposed by Cohen (1988���WKH�HWD�VTXDUH�LQGH[�UHSRUWV�WKH�H൵HFW�VL]H�RI�DQ�LQWHUDFWLRQ��
An eta square index (Ș���DURXQG������LV�FRQVLGHUHG�DV�D�VPDOO�H൵HFW��DURXQG������DV�D�PRGHU-
DWH�H൵HFW��DQG�DURXQG������DV�D�ODUJH�H൵HFW��7KH�UHVXOWV�UHYHDOHG�WKDW�WKHUH�ZDV�D�VLJQL¿FDQW�
JURXS�E\�WLPH�LQWHUDFWLRQ�H൵HFW�IRU�DOO�IRXU�YDULDEOHV��QHHG�VDWLVIDFWLRQ��F(1, 152) = 9.857. 
p = .005, Ș� = 0.06), autonomous motivation (F(1, 153) = 3.736. p = .002, Ș� = 0.025), psy-
chological well-being (F(1, 153) = 4.935. p < .05, Ș� = 0.036), strength use (F(1, 153) = 7.39. 
p = .003, Ș� =��������7KH�H൵HFW�VL]HV�UDQJHG�IURP�������WR�������VKRZLQJ�WKDW�WKH�LQWHUYHQWLRQ�
KDG�D�PRGHUDWH�H൵HFW�RQ�WKHVH�YDULDEOHV��H[FHSW�IRU�DXWRQRPRXV�PRWLYDWLRQ���7KHVH�UHVXOWV�
fully support hypotheses 1, 3, 5, and 7.

Second, structural equation modeling analyses were performed using the maximum like-
lihood estimation procedure in SPSS AMOS to perform a cross-lagged panel model. The 
model tested in the present study was composed of two observed variables (variations in 
need satisfaction and variations in autonomous motivation) as well as two latent variables 
�ZHOO�EHLQJ�DW�7LPHV���DQG�����7KUHH�SDWKV�ZHUH�VSHFL¿HG��RQH�EHWZHHQ�ZHOO�EHLQJ�DW�7LPH�
1 and well-being at Time 2; one between the variations in need satisfaction and variations 
in autonomous motivation; and one between the variations in autonomous motivation and 
ZHOO�EHLQJ��7KH�SURSRVHG�PRGHO�KDG�D�JRRG�¿W� WR� WKH�GDWD��Ȥð = 45.89, df = 19; p < .001; 
CFI = 0.92; IFI = 0.94; RMSEA = 0.08, [CL = 0.054–0.11]; SRMR = 0.0611. Results showed 
that variations in need satisfaction were positively associated with variations in autono-
mous motivation (ȕ = 0.638), which in turn predicted change in psychological well-being 
(ȕ = 0.531). The standardized weights of the proposed model are presented in Fig. 1. Fur-
WKHUPRUH��DQ�DOWHUQDWLYH�PRGHO�ZDV�DOVR� WHVWHG��7KUHH�SDWKV�ZHUH�VSHFL¿HG��RQH�EHWZHHQ�
well-being at Time 1 and well-being at Time 2; one between the variations in well-being 
and autonomous motivation, and one between the variations in autonomous motivation and 
YDULDWLRQV�LQ�QHHG�VDWLVIDFWLRQ��7KH�UHVXOWV�GLG�QRW�LQGLFDWH�D�VDWLVIDFWRU\�¿W�WR�WKH�GDWD�Ȥð 
= 64.045, df = 19; CFI = 0.84; IFI = 0.85; RMSEA = 0.11, [CL = 0.08–0.14]; SRMR = 0.095. 
Therefore, these results support the sequential structure proposed in this study.

)LQDOO\�� WR� REVHUYH� WKH� LQGLUHFW� H൵HFW� RI� DXWRQRPRXV� PRWLYDWLRQ� LQ� WKH� UHODWLRQVKLS�
EHWZHHQ�QHHG�VDWLVIDFWLRQ�YDULDWLRQV�DQG�SV\FKRORJLFDO�ZHOO�EHLQJ��D�����FRQ¿GHQFH�LQWHU-
YDO�ZDV� SURFHVVHG� IURP� �� ���� VDPSOHV� XVLQJ� WKH�%RRWVWUDS�PHWKRG� �0DF.LQQRQ� HW� DO���
2004���7R�EH�VLJQL¿FDQW��D�VWDQGDUGL]HG�LQGLUHFW�H൵HFW��6,(��PXVW�EH�ZLWKLQ�D�FRQ¿GHQFH�
LQWHUYDO��&,��WKDW�UHMHFWV�]HUR��%\UQH��2016���7KH�WHVW�UHVXOWV�ZHUH�VLJQL¿FDQW��6,(�= 0.34; 
CI = 0.248–0.433). Therefore, the present model demonstrated that after controlling for lev-
els of well-being at Time 1, increases in need satisfaction stimulated increases in autono-
PRXV�PRWLYDWLRQ��ZKLFK�VLJQL¿FDQWO\�LPSDFW�HPSOR\HHV¶�OHYHOV�RI�SV\FKRORJLFDO�ZHOO�EHLQJ�
at the end of the intervention. These results support hypothesis 6.
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6 Discussion

6.1 Main Findings

The main purpose of the present research was to test an intervention in which participants 
were encouraged to send anonymous positive feedback using mobile technology and 
H[SORUH�WKH�SRWHQWLDO�LQÀXHQFH�RI�WKH�LQWHUYHQWLRQ�RQ�VHYHUDO�YDULDEOHV��VWUHQJWKV�XVH��QHHG�
satisfaction, autonomous motivation, and well-being. For that purpose, several full-time 
employees were recruited to follow a 4-week intervention and answer a questionnaire on 
WZR�RFFDVLRQV��3DVW�UHVHDUFK�KDV�GHPRQVWUDWHG�WKDW�SURPRWLQJ�VLJQDWXUH�VWUHQJWKV�LGHQWL¿FD-
WLRQ�DQG�XVH�PLJKW�IDYRU�HPSOR\HHV¶�OHYHOV�RI�SV\FKRORJLFDO�ZHOO�EHLQJ�DQG�VWUHQJWKV�XVH�
behaviors (e.g., Forest et al., 2012; Ghielen et al., 2018��6FKXWWH�	�0DORX൵���������0RUH-
over, psychological needs and work motivation might be considered as two explanatory 
PHFKDQLVPV� MXVWLI\LQJ�ZK\� VWUHQJWK� LQWHUYHQWLRQV� FRXOG� LPSURYH� HPSOR\HHV¶�ZHOO�EHLQJ�
�%DNNHU�	�YDQ�:RHUNRP��2018; Kong & Ho, 2016; Miglianico et al., 2019). However, 
WR�WKH�EHVW�RI�RXU�NQRZOHGJH��WKH�SRWHQWLDO�H൵HFWV�RI�XVLQJ�PRELOH�WHFKQRORJ\�WR�SURPRWH�
VLJQDWXUH�VWUHQJWKV�LGHQWL¿FDWLRQ�XVH�WKURXJK�DQRQ\PRXV�����GHJUHH�IHHGEDFN�KDYH�QRW�\HW�
EHHQ� VWXGLHG�� )LQGLQJ� SRVLWLYH� H൵HFWV� RI� D� VWUHQJWK¶V� LQWHUYHQWLRQ� XVLQJ�PRELOH� WHFKQRO-
ogy is highly important because it demonstrates how strength interventions might evolve 
LQWR�PRUH�DFFHVVLEOH��VXVWDLQDEOH��DQG�FRPPXQDO�SUDFWLFHV��%RLOHU�	�$EHOOR���������ZKLFK�
FRXOG�EH�WKH�ELJJHVW�FKDOOHQJH�VWUHQJWKV�LQWHUYHQWLRQ�DUH�FXUUHQWO\�IDFLQJ��YDQ�:RHUNRP�HW�
al., 2021). More precisely, our results demonstrate that a digital intervention on strengths 
IHHGEDFN�FRXOG�EH�EHQH¿FLDO� WR�DV�PDQ\�HPSOR\HHV�DV�RQH�FRXOG� LPDJLQH�VLQFH�SRVLWLYH�
technology has no physical limits. Consequently, the present study also aimed to explore 
WKH�LPSDFW�RI�QHHG�VDWLVIDFWLRQ�DQG�ZRUN�PRWLYDWLRQ�WKDW�PLJKW�H[SODLQ�WKH�H൵HFW�RI�VWUHQJWK�
interventions on well-being.

Fig. 1 Results of the cross-lag panel model: Experimental group (n=112). Note: **=p<.01; ***=p<.001
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The results of the present research generally supported our hypotheses. Participants who 
used the online platform reported higher levels of strength use, need satisfaction, autono-
mous motivation, and psychological well-being after 4 weeks compared with those who did 
QRW�XVH�WKH�DSSOLFDWLRQ��+RZHYHU��WKH�LQWHUYHQWLRQ�GLG�QRW�KDYH�D�VLJQL¿FDQW�H൵HFW�RQ�QHHG�
frustration and controlled motivation. Figure 2� SUHVHQWV� WKH� VLJQL¿FDQW�7LPH� E\�*URXSV�
LQWHUDFWLRQ�H൵HFWV�IRU�WKH�IRXU�YDULDEOHV�LQ�ZKLFK�D�VLJQL¿FDQW�H൵HFW�ZDV�IRXQG��0RUHRYHU��
UHJDUGLQJ�WKH�H[SHULPHQWDO�JURXS��WKH�UHVXOWV�VXSSRUWHG�WKH�LGHD�WKDW�FKDQJHV�LQ�HPSOR\HHV¶�
well-being between Time 1 and Time 2 are potentially explained by variations in autono-
mous motivation and need satisfaction over time.

6.2 Theoretical Implications

First, because mobile applications do not need to be founded on evidence-based theory to be 
DYDLODEOH�RQ�WKH�GLJLWDO�PDUNHW��VFLHQWL¿F�VXSSRUW�GHPRQVWUDWLQJ�WKHLU�LPSDFW�RQ�ZHOO�EHLQJ�
LV�VWLOO�ODFNLQJ��+RZHYHU��WKRVH�EDVHG�RQ�VFLHQWL¿F�WKHRULHV�WHQG�WR�EH�PRUH�H൵HFWLYH�WKDQ�

Fig. 2� 6LJQL¿FDQW�7LPH�E\�&RQGLWLRQ�LQWHUDFWLRQ�H൵HFWV�IRU�QHHG�VDWLVIDFWLRQ��DXWRQRPRXV�PRWLYDWLRQ��SV\-
chological well-being, and strengths use
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WKH�RQHV�ZKLFK�GR�QRW�KDYH�DQ\�WKHRUHWLFDO�EDFNJURXQG��%ROLHU�	�$EHOOR��2014; Fieldmann, 
2017). Therefore, this study contributes to the literature on positive technology by testing a 
PRELOH�DSSOLFDWLRQ�EXLOW�RQ�DQ�HYLGHQFH�EDVHG�WKHRUHWLFDO�IUDPHZRUN��WKH�9,$�FODVVL¿FDWLRQ�
proposed by Peterson and Seligman (2004���,W�LV�WKH�¿UVW�VWXG\�WR�GHPRQVWUDWH�WKH�VFLHQWL¿F�
EHQH¿WV�RI�XVLQJ�WHFKQRORJ\�WR�GLVVHPLQDWH�VWUHQJWK�RULHQWHG�IHHGEDFN�DW�ZRUN��/LNH�+DU]HU�
and Ruch (2016), our results will likely inspire others to use the technology to promote dif-
ferent strengths interventions.

Second, the present paper contributes to the theoretical knowledge on strengths and posi-
tive psychology at work. Drawing on SDT, we proposed a motivational framework to shed 
light on the underlying mechanisms of the strength-based approach. Since 2012, several 
systematic literature reviews have been carried out regarding the theoretical implications 
RI�WKH�VWUHQJWK�EDVHG�DSSURDFK��%DNNHU�HW�DO��������*KLHOHQ�HW�DO��������0LJOLDQLFR�HW�DO���
2019; Quinlan et al., 2012). They all conclude by claiming that future research must develop 
D�PRUH� UH¿QHG� WKHRUHWLFDO� IUDPHZRUN� IRU�D�ZLGHU�XQGHUVWDQGLQJ�RI� LWV�SRVLWLYH�H൵HFWV�DW�
work. Since the positive activation model (Lyubomirsky & Layous, 2013) predicts that 
positive interventions trigger positive mental experiences (e.g., positive emotions, need 
satisfaction, and motivation), but their potential implication on human motivation remains 
LQVX൶FLHQWO\�VWXGLHG��%DNNHU�	�YDQ�:RHUNRP��2018), this research demonstrated the theo-
UHWLFDO�FRQWULEXWLRQV�RI�6'7�WR�XQGHUVWDQG�KRZ�VWUHQJWKV�LGHQWL¿FDWLRQ�DQG�SURPRWLRQ�FDQ�
HQKDQFH�HPSOR\HHV¶�SV\FKRORJLFDO�ZHOO�EHLQJ��.RQJ�	�+R��2016; Miglianico et al., 2019). 
Our results support the following sequence validated by much research on SDT: contex-
WXDO�IDFWRUV�ĺ�QHHG�VDWLVIDFWLRQ�ĺ�DXWRQRPRXV�PRWLYDWLRQ�ĺ�ZHOO�EHLQJ���H�J���)RUHVW�HW�
al., in press, 2022; Olafsen et al., 2017; Ryan & Deci, 2017). In this paper, anonymous 
VWUHQJWKV�RULHQWHG�GHVFULSWLYH�IHHGEDFN�ZDV�SUHVHQWHG�DV�DQ�DQWHFHGHQW�RI�HPSOR\HHV¶�EDVLF�
SV\FKRORJLFDO�QHHGV��:H�DOVR�LQYHVWLJDWHG�WKH�SRWHQWLDO�H൵HFW�RI�WKH�LQWHUYHQWLRQ�RQ�QHHG�
IUXVWUDWLRQ�DQG�FRQWUROOHG�PRWLYDWLRQ��EXW�QR�VLJQL¿FDQW�H൵HFWV�ZHUH�REVHUYHG��)LQDOO\��ZH�
DOVR� WHVWHG�DQ�DOWHUQDWLYH�PRGHO��ZKLFK�GLG�QRW�GHPRQVWUDWH�D�VDWLVIDFWRU\�¿W� WR� WKH�GDWD��
hence lending support the sequential path presented in this study.

Third, the present study sheds light on the theoretical knowledge of feedback in orga-
QL]DWLRQV��(YHQ�LI�WKH�SULQFLSOH�RI�JLYLQJ�SRVLWLYH�IHHGEDFN��L�H���FRQ¿UPLQJ�DQG�UHLQIRUF-
LQJ�HPSOR\HHV¶�GHVLUDEOH�EHKDYLRUV��VHHPV�TXLWH�VLPSOH��XQGHUVWDQGLQJ�ZKDW�LV��RU�LV�QRW��
quality feedback is much more complex (Carpentier & Mageau, 2013, 2016). This paper 
LQWURGXFHV�VWUHQJWK�RULHQWHG�GHVFULSWLYH�IHHGEDFN�DV�D�GH¿QLWH�IRUP�RI�SRVLWLYH�IHHGEDFN�LQ�
organizations (i.e., when the object of feedback focuses precisely on the character strengths 
observed in a colleague/employee; Niemiec, 2014, 2019), and demonstrates its impact on 
HPSOR\HHV¶�RSWLPDO�IXQFWLRQLQJ��2XU�UHVXOWV�FRXOG�EH�H[SODLQHG�E\�WKH�IDFW�WKDW�VWUHQJWK�
RULHQWHG�IHHGEDFN�D൵HFWV� WKH�FRQWH[WXDO�DVSHFWV�RI�GD\�WR�GD\�IHHGEDFN��ZKLFK�UHVXOWV� LQ�
changing the social experience and feedback environment (Steelman et al., 2004��:KLWD-
ker et al., 2007). In sum, our intervention had an impact on the quality and availability of 
IHHGEDFN�IURP�GL൵HUHQW�VRXUFHV��WKXV�KHOSLQJ�HPSOR\HHV�WR�LGHQWLI\�DQG�XVH�WKHLU�FKDUDFWHU�
strengths.

6.3 Limitation and Future Research

Even though the present research tested the impact of an intervention and used a cross-
lagged panel design, some limitations need to be addressed. First, all variables assessed 
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in this study were self-reported by participants and, therefore, they are subject to common 
method bias. However, it would have been challenging to assess several variables used in 
this study with other procedures (psychological experiences and states such as need satis-
faction and psychological well-being), and perhaps less precise (Spector, 2006���:H�WULHG�
to minimize this bias by including a time lag, a comparison of intervention conditions, and 
UXQQLQJ�+DUPDQ¶V�IDFWRU� WHVW� �)XOOHU�HW� DO��2016), which suggested that common method 
bias was not an issue. Further research could, for example, examine whether the interven-
tion put forward in this paper may also lead to positive organizational outcomes such as 
LQFUHDVLQJ�SHUIRUPDQFH�UDWLQJV�DQG�¿QDQFLDO�UHWXUQV�

A second limitation to our study is that the participants were not randomly assigned 
to the control and the experimental group, making our intervention a quasi-experimental 
study (i.e., the self-selection method). In other words, the experimental and the a posteriori 
FRQWURO�JURXSV�PLJKW�QRW�EH�HTXLYDOHQW�DW�EDVHOLQH�DQG��WKHUHIRUH��WKH�JURXSV¶�GL൵HUHQFHV�
observed might be due to chance, rather than to an inherent factor related to the interven-
tion. For instance, there is still a chance that participants in the experimental groups were 
more familiar with technology and perhaps further enthusiastic about positive psychology 
than those in the control group. This means that causal inferences should therefore not be 
made based on this research. However, during the recruitment process, the intervention was 
ODEHOHG�DV�D�³SRVLWLYH�SV\FKRORJ\�LQWHUYHQWLRQ�VXSSRUWHG�E\�WHFKQRORJ\´��6LQFH�DOO�SDUWLFL-
pants joined voluntarily, we can imagine that they all had a positive inclination or attitude 
DERXW�SRVLWLYH�SV\FKRORJ\�DQG�PRELOH�DSSOLFDWLRQV��:H�DOVR�GLG�QRW�¿QG�DQ\�VWDWLVWLFDO�GLI-
ferences between the experimental and the a posteriori control groups before the interven-
tion on several variables (i.e., gender, age, organizational tenure, industry worked, as well 
as the variables included in our conceptual framework).

The self-selection method seems to be common in organizational intervention studies 
since several published studies present this form of quasi-experimental research design 
(e.g., Forest et al., 2012��0H\HUV�	�YDQ�:RHUNRP��2017; Kuijpers et al., 2020). In this study, 
we opted for an a posteriori control group for three reasons. First, since the intervention 
FRXOG�KDYH� LQÀXHQFHG� WKH�VRFLDO�HQYLURQPHQW�RI� WKH�SDUWLFLSDQWV� �6WHHOPDQ�HW�DO���2004), 
assigning a control group in advance would have possibly generated perceived organiza-
tional injustice among those who were deprived of using the online platform (Dries, 2013; 
Gelens et al., 2013��2¶&RQQRU�	�&URZOH\�+HQU\��2019). Thus, this would have negatively 
LQÀXHQFHG�WKH�UHVSRQVHV�RI�WKH�FRQWURO�JURXS�DW�7LPH����6HFRQG��FUHDWLQJ�D�SRVW�LQWHUYHQWLRQ�
control group based on whether the app was used in the past month made it possible to 
DFFRPPRGDWH�SDUWLFLSDQWV¶�VFKHGXOHV��%HFDXVH�RXU�UHVHDUFK�ZDV�FRQGXFWHG�GXULQJ�WKH�VXP-
mer, some participants may not have used the app because they were on vacation or for 
other personal reasons. The present procedure allowed the participants to use the application 
when they were ready to do so, regardless of their time constraints. Third, participants who 
did not use the app also took part in the online webinar and were indirectly immersed in a 
strength-oriented work environment throughout the intervention. Therefore, since partici-
pants in the a posteriori control group received an intervention, it is possible to argue that 
potential changes in the experimental group over both measurement times are due to the use 
of the application and not to the attention that the participants received during the 4-weeks 
H[SHULPHQW��DOVR�NQRZQ�DV�WKH�³+DZWKRUQH�H൵HFW´��0D\R��1930). Although it is sometimes 
GL൶FXOW� WR�XSKROG�WKH�UXGLPHQWV�RI�WKH�VFLHQWL¿F�PHWKRG�ZKHQ�UHVHDUFK�LV�DSSOLHG�WR�WKH�
ZRUN�FRQWH[W��IXWXUH�UHVHDUFK�VKRXOG�WU\�WR�UHSOLFDWH�WKLV�VWXG\¶V�¿QGLQJV�XVLQJ�LQQRYDWLYH�
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experimental and quasi-experimental research designs and, therefore, support the causal 
trajectory that we argued for in this paper.

A third limitation of this research is the short follow-up period. This is a shortcoming 
VLQFH�GHOD\HG�H൵HFWV�PLJKW�EH�PLVVHG�DQG��WKHUHIRUH��WKLV�VWXG\�QHJOHFWV�WKDW�WKH�LQWHUYHQ-
WLRQ¶V�SRVVLEOH�H൵HFWV�PLJKW�IDGH�DZD\��+RZHYHU��WKH�RSSRVLWH�H൵HFW�DOVR�UHPDLQV�SRVVLEOH��
6LQFH�WKH�LQWHUYHQWLRQ�SURSRVHG�LQ�WKLV�UHVHDUFK�FRXOG�LQÀXHQFH�HPSOR\HHV¶�VRFLDO�HQYLURQ-
ment, it could be argued that implementing strength-oriented feedback into an organiza-
WLRQ¶V�FXOWXUH�VKRXOG�SUREDEO\� WDNH� ORQJHU� WKDQ���ZHHNV��)RU� WKDW� UHDVRQ�� IXWXUH�UHVHDUFK�
should collect data using a longitudinal research design to shed light on the possible impacts 
of the intervention described in this paper over a longer period.

)LQDOO\�� DOWKRXJK�DQ�H൵RUW�KDV�EHHQ�PDGH� WR� VHOHFW�RUJDQL]DWLRQV� WKDW� FRPH� IURP�GLI-
ferent working sectors (i.e., consulting, retail, banking, human resources, and education), 
our sample of participants remains not representative of the general working population. 
This raises doubts on the external validity of the results observed in this study and future 
UHVHDUFK�VKRXOG�WKXV�GHPRQVWUDWH�ZKHWKHU�WKHVH�¿QGLQJV�FDQ�EH�JHQHUDOL]HG�WR�RWKHU�VHFWRUV�
and populations.

6.4 Practical Implications and Conclusion

Toward the democratization of strength interventions in organizations, the main practical 
contribution of this study was to demonstrate that an online platform such as an application 
could make positive psychology-based interventions available to any employee who has 
access to a smartphone or a computer. Therefore, by demonstrating that a mobile app (i.e., 
/LVWHQ�/pRQ��FRXOG�KDYH�D�VLJQL¿FDQW�LPSDFW�RQ�HPSOR\HHV¶�QHHGV�VDWLVIDFWLRQ��PRWLYDWLRQ��
and psychological well-being, our results invite organizations to integrate evidence-based 
technology into their human resources practices to stimulate a positive, benevolent, and 
strengths-based culture.

0RUHRYHU�� WKH� FXUUHQW� VWXG\¶V� ¿QGLQJV�PLJKW� DOVR� KHOS�PDQDJHUV� LQ� WKHLU� GD\�WR�GD\�
DFWLYLWLHV��%HFDXVH�PDQDJHUV� DUH�ZHOO� SODFHG� WR� JHW� WR� NQRZ� WKHLU� HPSOR\HHV¶� VWUHQJWKV��
they should encourage strengths-oriented feedback not only within the mobile app but also 
LQ�PRVW�VRFLDO�LQWHUDFWLRQV��:LWK�OLPLWHG�UHVRXUFHV�DQG�LQFUHDVLQJ�SUHVVXUH�WR�DFKLHYH�RUJD-
QL]DWLRQDO�UHVXOWV��PDQDJHUV�VKRXOG�LQYHVW�LQ�SUDFWLFHV�WKDW�DUH�SURYHQ�WR�PHHW�HPSOR\HHV¶�
QHHGV�DQG�VWLPXODWH�HPSOR\HHV¶�RSWLPDO�IXQFWLRQLQJ��0DUHVFDX[�HW�DO���2013); that is, pro-
moting strengths-oriented descriptive feedback.

Finally, our research guides employees on where to invest their time and energy at.
work. It highlights the idea that when an employee engages in activities that promote 

VWUHQJWK�LGHQWL¿FDWLRQ�DQG�XVH��KH�RU�VKH�DOVR�IDYRUV�QHHG�VDWLVIDFWLRQ�DQG�DXWRQRPRXV�PRWL-
vation and, therefore, enhances his or her optimal functioning at work. After all, the power 
RI�VWUHQJWK�RULHQWHG�IHHGEDFN�SRVVLEO\�UHVLGHV�LQ�WKH�IDFW�WKDW�WKH�IHHGEDFN�QRW�RQO\�LQÀX-
ences the receiver, but also the social environment, which in turn favors needs satisfaction, 
work motivation, and, ultimately, the overall level of psychological well-being of many 
employees.
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