
RESEARCH PAPER

1 3

Accepted: 13 March 2022
© The Author(s), under exclusive licence to Springer Nature B.V. 2022

  Marc-Antoine Gradito Dubord
gradito_dubord.marc-antoine@courrier.uqam.ca

1 Department of Psychology, UQAM, Montreal, Canada
2 ESG UQAM, Montreal, Canada
3 Lund University, Lund, Sweden

The power of strength-oriented feedback enlightened by 
self-determination theory: a positive technology-based 
intervention

Marc-Antoine Gradito Dubord1  · Jacques Forest2 · Lina Marija Balčiūnaitė3 · 
Evamaria Rauen3 · Tomas Jungert3

Journal of Happiness Studies
https://doi.org/10.1007/s10902-022-00524-3

Abstract
Strength interventions at work have been shown to influence workers’ optimal function-
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, 
hence disseminating the identification and use of each other’s signature strengths associ-
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 
group reported significantly higher levels of strength use, need satisfaction, autonomous 
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) – has significantly influenced the 
organizational behavior sciences over the past 20 years, especially by shaping innovative 
interventions that promote employees’ strengths. Strength can be scientifically defined as “a 
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 
consist in identifying, using, and developing one’s five predominant strengths, also known 
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 
positive effects on a broad range of positive outcomes, such as work performance (Dubreuil 
et al., 2016; Harzer & Ruch, 2016), meaning at work (Harzer & Ruch, 2012; Littman-Ova-
dia & Steger, 2010), one’s calling (Harzer & Ruch, 2012, 2016), and prosocial behaviors 
(Kong & Ho, 2016). Above all, strength interventions positive effects on well-being are the 
most documented (Ghielen et al., 2018; Miglianico et al., 2019; Schutte & Malouff, 2018). 
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, 
and find more meaning at work (Littman-Ovadia et al., 2017; Littman-Ovadia & Steger, 
2010).

However, a criticism frequently addressed to strengths’ interventions is that they usu-
ally require several “consumable” resources to operate (van Woerkom et al., 2021). For 
instance, they often involve psychometric tools, training, and private coaching sessions pro-
vided by positive psychology specialists (Meyers et al., 2015; van Woerkom et al., 2021), 
representing a substantial time and financial investment and, therefore, raising doubts in 
terms of these interventions’ accessibility and sustainability (Boiler & Abello, 2014). Thus, 
research in positive psychology should design interventions that are “non-consumable”, 
that is, implementing inexpensive practices that can be repeatedly used to benefit more 
people without being used up (Munoz, 2010; van Woerkom et al. 2021). In other words, the 
applied research of positive psychology in organizations must conceive innovative, inclu-
sive, and evidence-based practices which extend the influence of strengths interventions to 
all employees, without restriction, instead of focusing on a small number of participants 
(van Woerkom et al. 2021). In this regard, the integration of positive psychology and tech-
nology, also known as positive technology, could be a promising avenue of research (Boiler 
& Abello, 2014; Riva et al., 2019; Sander, 2011).

1 Positive Technology: An Emergent Field of Research

The term Positive Technology (PT), proposed by Botella and colleagues (2012), refers to 
the scientific and applied approach focused on the study of the use of technology to improve 
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 
how technologies can be effectively used to help individuals achieve greater well-being. At 
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the methodological and applied level, PT is concerned with the design, development, and 
validation of digital experiences that promote positive change through pleasure, flow, mean-
ing, competence, and positive relationships (Riva et al., 2019).

The literature on PT focuses primarily on experimental and quasi-experimental research 
exploring the potential benefits of mobile apps that promote happiness (e.g., Parks et al., 
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 
allows users to practice eight different happiness building activities (e.g., savoring the 
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) 
have demonstrated the benefits (e.g., calling and life satisfaction) associated with a web-
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 
feedback on strengths while offering an anonymous platform to do so (more information 
about the functioning of the application can be found in the method section).

Descriptive feedback, also known as promotion-oriented feedback aims at confirm-
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-
ple, as described by the VIA classification (Niemiec, 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 
observed. Considering employees’ mental health being the most documented consequence 
of strength interventions (e.g., Ghielen et al., 2018; Schutte & Malouff, 2019; van Woerkom 
et al., 2021), could a digital platform that promotes anonymous strength-based feedback 
have a significant effect on employee’s well-being?

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-
tial antecedents of employees’ need satisfaction, autonomous motivation and, indirectly, 
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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the mechanisms underlying the effects of fostering character strengths identification (and 
use) in various life contexts (Lavy, 2020; van Woerkom et al., 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 
have suggested that strength interventions’ benefits are explained by an increase of positive 
emotions (e.g., Lavy & Littman-Ovadia, 2011; Meyers & Van Woerkom, 2017; Meyers et 
al., 2015). However, their potential implications on need satisfaction and human motivation 
remain insufficiently studied (Bakker & van Woerkom, 2018), and SDT could help scholars 
to fulfill this theoretical gap (Kong & Ho, 2016; Miglianico et al., 2019).

Drawing on SDT, this paper presents the results of an intervention exploring the poten-
tial benefits of using technology to promote strength-oriented feedback in organizations. 
We designed an intervention program where full-time employees were invited to experi-
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-
back on strengths. More precisely, it demonstrates that an affordable, scalable, and inno-
vative intervention on strength feedback can significantly increase various dimensions of 
well-being. Extending the influence of strengths interventions to all employees, without 
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 
issue (van Woerkom et al., 2021). Finally, our findings increase the theoretical understand-
ing of strength interventions’ benefits by relying on self-determination theory (Bakker et 
van Woerkom, 2018; Miglianico et al.2019).

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 
(the need to do things efficiently and successfully), and relatedness (the need to feel close-
ness and belonging with others; Ryan & Deci, 2017). Research on SDT in the domain on 
work suggests that human resources’ interventions should aim simultaneously at increasing 
employees’ needs satisfaction and decreasing employees’ needs frustration (Marescaux et 
al., 2013). In this paper, we argue that receiving or giving anonymous feedback on strengths 
within an app would increase satisfaction and decrease frustration of users’ need for com-
petence (i.e., through strength identification and use; Bakker & van Woerkom, 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 
influences need for competence and autonomy, but it also significantly increases need for 
relatedness even without contact with the beneficiary (Martela & Ryan, 2016). Then, we 
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also suggest that giving or receiving anonymous feedback on strengths would increase sat-
isfaction and decrease frustration of employees’ need for relatedness.

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.

Basic psychological needs are also key elements to understand people’s motivation qual-
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 
identified regulation. Identified regulation occurs when one engages in an activity because 
she or he identifies with its value or meaning, notwithstanding if the activity is pleasant or 
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.

On the other hand, need frustration might influence people to invest in externally regu-
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, 
when needs are satisfied and autonomous motivation is generated, it usually leads to greater 
psychological well-being and performance than need frustration and controlled motivation 
(Baard et al., 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 
app would decrease participants’ levels of controlled motivation.

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), participants’ lev-
els of psychological well-being should benefit from having an autonomous motivation and 
less controlled motivation. More precisely, SDT would predict that an increase in autono-
mous motivation would have an indirect effect on the relation between the increase in need 
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) draws on the 24-strength classification VIA (Peterson & Seligman, 2004) and 
encourages employees to send anonymous strengths-oriented descriptive feedback to one 
another. Within this app, one can write a short anonymous text message to a colleague. The 
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 
observed in the colleagues’ behaviors. Listen Léon relies on artificial intelligence to monitor 
the quality of anonymous feedback sent within the platform: feedback must describe at least 
one character strength and negative comments are not allowed, otherwise the message won’t 
be sent. Users also have access to their personal (and secret) profile which describes their 
top five signature strengths. The more one receives feedback from colleagues, the more reli-
able her or his 360° strength evaluation should be (Niemiec, 2014, 2018, 2019). Listen Léon 
does not collect any personal information other than the users’ names and email addresses, 
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-

http://www.listenleon.com
http://www.listenleon.com
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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 
of participants by different demographic categories are quite similar in both groups.

4.3 Procedure

This research aims at investigating the potential scientific relevance to use 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 
control for the influence of organization-related factors (e.g., Dorssen-Boog et al., 2021), 
organizations were chosen by sectors of activity. In total, five (5) industries were repre-
sented: retail, consulting, banking, human resources, and education. Potential participants 
were invited via email and the organizations’ intranet where the intervention was advertised 
as a strength training based on mobile technology (i.e., Listen Léon was briefly described 
in the advertisement). We opted to recruit self-selected participants because prior research 

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%
Banking 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, 
increases the effectiveness of positive interventions (Sin & Lyubomirsky, 2009). While ran-
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, 
character strengths, Listen Léon, and the current research project. No groups were identified 
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 
or received. Participants were advised to directly report the data from their personal profile 
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), apart from the work motivation scale (MWMS) which is already validated in 26 
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

The Balanced Measure of Psychological Needs Scale (BMPN; Sheldon & Hilpert, 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 = “I am good at the 
things I do in my job”, autonomy= “I am free to do things my own way”, relatedness = “At 
work, I feel part of a group”), resulting in a 6-items measure of need satisfaction (α = 0.76 
at Time 1 and α = 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 = “I experience 
some kind of failure, or was unable to do well at something”; autonomy = “I have to do 
things against my will”, and relatedness = “I feel lonely”), resulting in a 6-items measure of 
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need frustration (α = 0.79 at Time 1 and α = 0.81 at Time 2). Prior research has validated that 
only 6 items could be sufficient to assess adequately the latent construct of need satisfaction 
or need frustration (Eriksson & Boman, 2018).

4.4.2 Quality of Work Motivation

Quality of work motivation was measured using the Multidimensional Work Motivation 
Scale (MWMS; Gagné et al., 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 
: external regulation (3 items; study 1 α = 0.74; study 2 α = 0.76; e.g., “Because others will 
reward me financially only if I put enough effort in my job”), introjected regulation (3 
items; time 1 α = 0.71; time 2 α = 0.79 e.g., “Because I have to prove to myself that I can”), 
identified regulation (3 items; time 1 α = 0.82; time 2 α = 0.72 e.g., “Because putting efforts 
in this job aligns with my values”), and intrinsic motivation (3 items; time 1 α = 0.96; time 
2 α = 0.82; e.g. “Because my work is stimulating”). We followed the same procedure as 
Trépanier et al. (2015). In both studies, the latent construct of autonomous motivation was 
calculated using mean scores of the intrinsic motivation and identified regulation, and the 
latent construct of controlled motivation was assessed using mean scores of the introjected 
and external regulation subscales.

4.4.3 Psychological Well-Being

Participants’ psychological well-being was measured with a short 6-item scale adapted from 
the Psychological Well-Being Scale (PWB; Ryff, 1989; Ryff & Keyes, 1995). We selected 
items from three subscales: self-acceptance (“I made some mistakes in the past, but I feel 
that all in all everything has worked out for the best”), purpose in life (“I enjoy making 
plans for the future and working to make them a reality”), and personal growth (“I have the 
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 
the PWB Scale are too similar to basic psychological needs for autonomy, competence, and 
relatedness (Miquelon & Vallerand, 2008). The latent construct of psychological well-being 
was calculated by computing all 6 items (α = 0.91 at Time 1 and α = 0.93 at Time 2).

4.4.4 Strengths Use Behaviors

Strengths use behaviors (SUB) were measured with the Strengths Use and Deficit Correc-
tion Scale (SUDCO; van Woerkom et al., 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-
ticipants reported how they perceived to act on their strengths at work (“I capitalize on my 
strengths at work” α = 0.86 at Time 1 and α = 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; Meyers & van Woerkom, 2017; van Woerkom et al., 2016).
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5 Results

5.1 Preliminary Analysis

Prior to conducting the main analyses, data was examined for univariate normality, missing 
values, and confirmatory factorial analysis (CFA). First, analysis of normality concluded 
that all variables were reasonably normally distributed. Second, Little’s MCAR test (Little, 
1988) was performed to see if missing values (especially at Time 2) were completely miss-
ing at random, and the test was not significant (χ² = 48.46, df = 184, p = .374). Third, two 
measurement models were built to examine if the observed variable load on their respective 
latent factor at Time 1 and Time 2. Both models presented appropriate fit indexes: Time 1 (χ² 
= 402,765, df = 177; p < .001; CFI = 0.91; IFI = 0.92; RMSEA = 0.079, [CL = 0.070–0.090]; 
SRMR = 0.0712) and Time 2 (χ² = 398.627, df = 178; p < .001; CFI = 0.92; TLI = 0.91; 
RMSEA = 0.077, [CL = 0.59 − 0.088]; SRMR = 0.067).

Second, to detect differences between participants who responded at both measure-
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). 
A MANOVA including all demographic variables also indicated no significant effects (F(1, 
196) = 2.197, p = .093). All tests were not significant. We also conducted several ANOVA tests 
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 
including all continuous variables was executed, and no significant effects were found (F(1, 
196) = 1.847, p = .112). Thus, it was concluded that participants who did answer at both mea-
surement times did not significantly differ from those who only respond at Time 1.

Third, regarding potential differences between the experimental group and the 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 
all demographic variables also indicated no significant effects (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 
variables was performed, and no significant effects were found (F(1,196) = 0.589, p = .771). 
Therefore, it was concluded that the experimental and the a posteriori control groups did not 
significantly differ from each other at Time 1.

Fourth, to observe the simple effects of the intervention program on the studied vari-
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 
before it (paired samples), as well with the control group’s answer at Time 2 (indepen-
dent samples; see Table 3). For both conditions (Groups and Time), results show a sig-
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nificant increase in need satisfaction, autonomous motivation, psychological well-being, 
and strengths use behaviors. However, since no statistical differences were found regarding 
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-
tion, psychological well-being, and strengths use), we explore possible interaction effects 

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

Note: All Levene’s tests for equality of variance were not significant
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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 
within-subjects factor and Groups (Experimental, Control) as the between subjects’ factor, 
was run separately for need satisfaction (hypothesis 1), autonomous motivation (hypothesis 
3), psychological well-being (hypothesis 5), and strengths use (hypothesis 7). To validate 
these hypotheses, significant interaction (i.e., between time and group) effects are required. 
As proposed by Cohen (1988), the eta-square index reports the effect size of an interaction. 
An eta square index (η2) around 0.01 is considered as a small effect, around 0.06 as a moder-
ate effect, and around 0.14 as a large effect. The results revealed that there was a significant 
group by time interaction effect for all four variables: need satisfaction (F(1, 152) = 9.857. 
p = .005, η2 = 0.06), autonomous motivation (F(1, 153) = 3.736. p = .002, η2 = 0.025), psy-
chological well-being (F(1, 153) = 4.935. p < .05, η2 = 0.036), strength use (F(1, 153) = 7.39. 
p = .003, η2 = 0.05). The effect sizes ranged from 0.025 to 0.06, showing that the intervention 
had a moderate effect on these variables (except for autonomous motivation). These results 
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 
(well-being at Times 1 and 2). Three paths were specified: one between well-being at Time 
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 
well-being. The proposed model had a good fit to the data: χ² = 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 (β = 0.638), which in turn predicted change in psychological well-being 
(β = 0.531). The standardized weights of the proposed model are presented in Fig. 1. Fur-
thermore, an alternative model was also tested. Three paths were specified: one between 
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 
variations in need satisfaction. The results did not indicate a satisfactory fit to the data χ² 
= 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.

Finally, to observe the indirect effect of autonomous motivation in the relationship 
between need satisfaction variations and psychological well-being, a 95% confidence inter-
val was processed from 5 000 samples using the Bootstrap method (MacKinnon et al., 
2004). To be significant, a standardized indirect effect (SIE) must be within a confidence 
interval (CI) that rejects zero (Byrne, 2016). The test results were significant (SIE = 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-
mous motivation, which significantly impact employees’ levels of psychological well-being 
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 
explore the potential influence of the intervention on several variables: strengths use, need 
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 
two occasions. Past research has demonstrated that promoting signature strengths identifica-
tion and use might favor employees’ levels of psychological well-being and strengths use 
behaviors (e.g., Forest et al., 2012; Ghielen et al., 2018; Schutte & Malouff, 2018). More-
over, psychological needs and work motivation might be considered as two explanatory 
mechanisms justifying why strength interventions could improve employees’ well-being 
(Bakker & van Woerkom, 2018; Kong & Ho, 2016; Miglianico et al., 2019). However, 
to the best of our knowledge, the potential effects of using mobile technology to promote 
signature strengths identification/use through anonymous 360-degree feedback have not yet 
been studied. Finding positive effects of a strength’s intervention using mobile technol-
ogy is highly important because it demonstrates how strength interventions might evolve 
into more accessible, sustainable, and communal practices (Boiler & Abello, 2014), which 
could be the biggest challenge strengths intervention are currently facing (van Woerkom et 
al., 2021). More precisely, our results demonstrate that a digital intervention on strengths 
feedback could be beneficial to as many employees as one could imagine since positive 
technology has no physical limits. Consequently, the present study also aimed to explore 
the impact of need satisfaction and work motivation that might explain the effect of strength 
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 
not use the application. However, the intervention did not have a significant effect on need 
frustration and controlled motivation. Figure 2 presents the significant Time by Groups 
interaction effects for the four variables in which a significant effect was found. Moreover, 
regarding the experimental group, the results supported the idea that changes in employees’ 
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 
available on the digital market, scientific support demonstrating their impact on well-being 
is still lacking. However, those based on scientific theories tend to be more effective than 

Fig. 2 Significant Time by Condition interaction effects for need satisfaction, autonomous motivation, psy-
chological well-being, and strengths use
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the ones which do not have any theoretical background (Bolier & Abello, 2014; Fieldmann, 
2017). Therefore, this study contributes to the literature on positive technology by testing a 
mobile application built on an evidence-based theoretical framework, the VIA classification 
proposed by Peterson and Seligman (2004). It is the first study to demonstrate the scientific 
benefits of using technology to disseminate strength-oriented feedback at work. Like Harzer 
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 
of the strength-based approach (Bakker et al. 2018; Ghielen et al. 2017; Miglianico et al., 
2019; Quinlan et al., 2012). They all conclude by claiming that future research must develop 
a more refined theoretical framework for a wider understanding of its positive effects at 
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 
insufficiently studied (Bakker & van Woerkom, 2018), this research demonstrated the theo-
retical contributions of SDT to understand how strengths identification and promotion can 
enhance employees’ psychological well-being (Kong & Ho, 2016; Miglianico et al., 2019). 
Our results support the following sequence validated by much research on SDT: contex-
tual factors → need satisfaction → autonomous motivation → well-being. (e.g., Forest et 
al., in press, 2022; Olafsen et al., 2017; Ryan & Deci, 2017). In this paper, anonymous 
strengths-oriented descriptive feedback was presented as an antecedent of employees’ basic 
psychological needs. We also investigated the potential effect of the intervention on need 
frustration and controlled motivation, but no significant effects were observed. Finally, we 
also tested an alternative model, which did not demonstrate a satisfactory fit to the data; 
hence lending support the sequential path presented in this study.

Third, the present study sheds light on the theoretical knowledge of feedback in orga-
nizations. Even if the principle of giving positive feedback (i.e., confirming and reinforc-
ing employees’ desirable behaviors) seems quite simple, understanding what is (or is not) 
quality feedback is much more complex (Carpentier & Mageau, 2013, 2016). This paper 
introduces strength-oriented descriptive feedback as a definite form of positive feedback in 
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 
employees’ optimal functioning. Our results could be explained by the fact that strength-
oriented feedback affects the contextual aspects of day-to-day feedback, which results in 
changing the social experience and feedback environment (Steelman et al., 2004; Whita-
ker et al., 2007). In sum, our intervention had an impact on the quality and availability of 
feedback from different sources, thus helping employees to identify and use their character 
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). We tried 
to minimize this bias by including a time lag, a comparison of intervention conditions, and 
running Harman’s-factor test (Fuller et al. 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 
increasing performance ratings and financial returns.

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 
control groups might not be equivalent at baseline and, therefore, the groups’ differences 
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 
labeled as a “positive psychology intervention supported by technology”. Since all partici-
pants joined voluntarily, we can imagine that they all had a positive inclination or attitude 
about positive psychology and mobile applications. We also did not find any statistical dif-
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; Meyers & van Woerkom, 2017; Kuijpers et al., 2020). In this study, 
we opted for an a posteriori control group for three reasons. First, since the intervention 
could have influenced the social environment of the participants (Steelman et al., 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; O’Connor & Crowley-Henry, 2019). Thus, this would have negatively 
influenced the responses of the control group at Time 2. Second, creating a post-intervention 
control group based on whether the app was used in the past month made it possible to 
accommodate participants’ schedules. Because our research was conducted during the sum-
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 
experiment (also known as the “Hawthorne effect”; Mayo, 1930). Although it is sometimes 
difficult to uphold the rudiments of the scientific method when research is applied to the 
work context, future research should try to replicate this study’s findings using innovative 
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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 
since delayed effects might be missed and, therefore, this study neglects that the interven-
tion’s possible effects might fade away. However, the opposite effect also remains possible. 
Since the intervention proposed in this research could influence employees’ social environ-
ment, it could be argued that implementing strength-oriented feedback into an organiza-
tion’s culture should probably take longer than 4 weeks. For that reason, future research 
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.

Finally, although an effort has been made to select organizations that come from dif-
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 
research should thus demonstrate whether these findings can be generalized to other sectors 
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., 
Listen Léon) could have a significant impact on employees’ needs satisfaction, motivation, 
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.

Moreover, the current study’s findings might also help managers in their day-to-day 
activities. Because managers are well placed to get to know their employees’ strengths, 
they should encourage strengths-oriented feedback not only within the mobile app but also 
in most social interactions. With limited resources and increasing pressure to achieve orga-
nizational results, managers should invest in practices that are proven to meet employees’ 
needs and stimulate employees’ optimal functioning (Marescaux et al., 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 

strength identification and use, he or she also favors need satisfaction and autonomous moti-
vation and, therefore, enhances his or her optimal functioning at work. After all, the power 
of strength-oriented feedback possibly resides in the fact that the feedback not only influ-
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.

Funding This work was financially supported by a doctoral grant of the Fonds de recherche du Québec—
Société et culture (FRQSC) to the first author.



The power of strength-oriented feedback enlightened by…

1 3

Data Availability Statement The ethical approval obtained to conduct this study forbids any type of data 
sharing.

Disclosure Statement

Conflict of Interest No potential conflict of interest was reported by the authors. The authors received no 
financial compensation for conducting this study. Participation in the study was completely free.

Ethical Declaration The ethical committee of the Université du Québec à Montréal (CERPE UQAM)has 
approved the present research (approval number: 4377). All procedures performed in this study involving 
human participants were in accordance with the ethical standards of the institutional and/or national research 
committee and with the 1964 Helsinki declaration and its later amendments or comparable ethical standards.

Informed consent Informed consent was obtained from all individual participants included in the study.

References

Baard, P. P., Deci, E. L., & Ryan, R. M. (2004). Intrinsic need satisfaction: A motivational basis of perfor-
mance and well-being in two work settings. Journal of Applied Social Psychology, 34(10), 2045–2068. 
https://doi.org/10.1111/j.1559-1816.2004.tb02690.x

Bakker, A. B., & van Woerkom, M. (2018). Strengths use in organizations: A positive approach of occu-
pational health. Canadian Psychology/Psychologie Canadienne, 59(1), 38. https://doi.org/10.1037/
cap0000120

Bolier, L., & Abello, K. M. (2014). Online Positive Psychological Interventions: State of the Art and Future 
Directions. In A. C. Parks, & M. S. Schueller (Eds.), The Wiley Blackwell Handbook of Positive Pscyho-
logical Interventions (pp. 286–309). Hoboken

Botella, C., Riva, G., Gaggioli, A., Wiederhold, B. K., Alcaniz, M., & Banos, R. M. (2012). The present 
and future of positive technologies. Cyberpsychology, Behavior and Social Networking, 15(2), 78–84. 
https://. doi

Byrne, B., M (2016). Structural equation modeling with AMOS: Basic concepts, applications, and program-
ming. New York: Routledge

Carpentier, J., & Mageau, G. A. (2013). When change-oriented feedback enhances motivation, well-being 
and performance: A look at autonomy-supportive feedback in sport. Psychology of Sport and Exercise, 
14(3), 423–435. https://doi.org/10.1016/j.psychsport.2013.01.003

Carpentier, J., & Mageau, G. A. (2016). Predicting sport experience during training: The role of change-
oriented feedback in athletes’ motivation, self-confidence and needs satisfaction fluctuations. Journal of 
Sport and Exercise Psychology, 38(1), 45–58. https://doi.org/10.1123/jsep.2015-0210

Cohen, J. (1988). Set correlation and contingency tables. Applied psychological measurement, 12(4), 
425–434.

Deci, E. L., & Ryan, R. (1985). Intrinsic motivation and self-determination in human behavior. NY: Plenum 
Publishing Co.

Deci, E. L., & Ryan, R. M. (2000). The” what” and” why” of goal pursuits: Human needs and the self-
determination of behavior. Psychological Inquiry, 11(4), 227–268. https://doi.org/10.1207/
S15327965PLI1104_01

Dries, N. (2013). The psychology of talent management: A review and research agenda. Human Resource 
Management Review, 23(4), 272–285. https://doi.org/10.1016/j.hrmr.2013.05.001

Dubreuil, P., Forest, J., Gillet, N., Fernet, C., Thibault-Landry, A., Crevier-Braud, L., & Girouard, S. (2016). 
Facilitating well-being and performance through the development of strengths at work: Results from an 
intervention program. International Journal of Applied Positive Psychology, 1(1–3), 1–19. https://doi.
org/10.1007/s41042-016-0001-8

Els, C., Mostert, K., & Van Woerkom, M. (2018). Investigating the impact of a combined approach of per-
ceived organisational support for strengths use and deficit correction on employee outcomes. SA Jour-
nal of Human Resource Management, 16(1), 1–11. https://doi.org/10.4102/sajhrm.v16i0.882

Eriksson, M., & Boman, E. (2018). Short is beautiful: dimensionality and measurement invariance in two 
length of the basic psychological need satisfaction at work scale. Frontiers in psychology, 9, 965. 
https://doi.org/10.3389/fpsyg.2018.00965

http://dx.doi.org/10.1111/j.1559-1816.2004.tb02690.x
http://dx.doi.org/10.1037/cap0000120
http://dx.doi.org/10.1037/cap0000120
http://dx.doi.org/10.1016/j.psychsport.2013.01.003
http://dx.doi.org/10.1123/jsep.2015-0210
http://dx.doi.org/10.1207/S15327965PLI1104_01
http://dx.doi.org/10.1207/S15327965PLI1104_01
http://dx.doi.org/10.1016/j.hrmr.2013.05.001
http://dx.doi.org/10.1007/s41042-016-0001-8
http://dx.doi.org/10.1007/s41042-016-0001-8
http://dx.doi.org/10.4102/sajhrm.v16i0.882
http://dx.doi.org/10.3389/fpsyg.2018.00965


M.-A. Gradito Dubord et al.

1 3

Forest, J., Mageau, G. A., Crevier-Braud, L., Bergeron, É., Dubreuil, P., & Lavigne, G. L. (2012). Har-
monious passion as an explanation of the relation between signature strengths’ use and well-
being at work: Test of an intervention program. Human Relations, 65(9), 1233–1252. https://doi.
org/10.1177/0018726711433134

Forest, J., Gradito Dubord, M. A., Olafsen, A., & Carpentier, J. (In press, 2022). Shaping tomorrow’s work-
place by integrating self-determination theory: A literature review and recommendations. Chapter to be 
published in R. Ryan, & E. Deci (Eds.), The Oxford Handbook of Work Engagement, Motivation, and 
Self-determination Theory, Oxford University Press: New-York

Fuller, C. M., Simmering, M. J., Atinc, G., Atinc, Y., & Babin, B. J. (2016). Common methods variance detec-
tion in business research. Journal of Business Research, 69(8), 3192–3198. https://doi.org/10.1016/j.
jbusres.2015.12.008

Gagné, M., & Deci, E. L. (2005). Self-determination theory and work motivation. Journal of Organizational 
Behavior, 26(4), 331–362. https://doi.org/10.1002/job.322

Gagné, M., Forest, J., Vansteenkiste, M., Crevier-Braud, L., Van den Broeck, A., Aspeli, A. K., & Güntert, S. 
T. (2015). The Multidimensional Work Motivation Scale: Validation evidence in seven languages and 
nine countries. European Journal of Work and Organizational Psychology, 24(2), 178–196. https://doi.
org/10.1080/1359432X.2013.877892

Gelens, J., Dries, N., Hofmans, J., & Pepermans, R. (2013). The role of perceived organizational justice in 
shaping the outcomes of talent management: A research agenda. Human Resource Management Review, 
23(4), 341–353. https://doi.org/10.1016/j.hrmr.2013.05.005

Ghielen, S. T. S., van Woerkom, M., & Christina Meyers, M. (2018). Promoting positive outcomes through 
strengths interventions: A literature review. The Journal of Positive Psychology, 13(6), 573–585. https://
doi.org/10.1080/17439760.2017.1365164

Handley, M. A., Lyles, C. R., McCulloch, C., & Cattamanchi, A. (2018). Selecting and improving quasi-
experimental designs in effectiveness and implementation research. Annual review of public health, 39, 
5–25. https://doi.org/10.1146/annurev-publhealth-040617-014128

Harzer, C., & Ruch, W. (2012). When the job is a calling: The role of applying one’s signature strengths at 
work. The Journal of Positive Psychology, 7(5), 362–371. https://doi.org/10.1080/17439760.2012.702
784

Harzer, C., & Ruch, W. (2016). Your strengths are calling: Preliminary results of a web-based strengths inter-
vention to increase calling. Journal of Happiness Studies, 17(6), 2237–2256. https://doi.org/10.1007/
s10902-015-9692-y

Kagan, I., Kigli-Shemesh, R., & Tabak, N. (2006). ’Let me tell you what I really think about you’–evaluating 
nursing managers using anonymous staff feedback. Journal of nursing management, 14(5), 356–365. 
https://doi.org/10.1111/j.1365-2934.2006.00575.x

Kong, D. T., & Ho, V. T. (2016). A self-determination perspective of strengths use at work: Examining its 
determinant and performance implications. The Journal of Positive Psychology, 11(1), 15–25. https://
doi.org/10.1080/17439760.2015.1004555

Kuijpers, E., Kooij, D. T., & van Woerkom, M. (2020). Align your job with yourself: The relationship 
between a job crafting intervention and work engagement, and the role of workload. Journal of occupa-
tional health psychology, 25(1), 1. https://doi.org/10.1037/ocp0000175

Lavy, S., & Littman-Ovadia, H. (2011). All you need is love? Strengths mediate the negative associations 
between attachment orientations and life satisfaction. Personality and Individual Differences, 50(7), 
1050–1055. https://doi.org/10.1016/j.paid.2011.01.023

Lavy, S. (2020). A review of character strengths interventions in twenty-first-century schools: Their impor-
tance and how they can be fostered. Applied Research in Quality of Life, 15(2), 573–596. https://doi.
org/10.1007/s11482-018-9700-6

Linley, P., Joseph, S., Harrington, S., & Wood, A. M. (2006). Positive psychology: Past, present, and (possible) 
future. The Journal of Positive Psychology, 1(1), 3–16. https://doi.org/10.1080/17439760500372796

Ling, Y. L., & Soon, G. L. H. (2019). Feedback environment in the workplace: Implications for intrinsic moti-
vation. Asian Journal of Social Science Research, 2(1), 1–10. https://ajssr.unitar.my/index.php?id=156

Littman-Ovadia, H., Lavy, S., & Boiman-Meshita, M. (2017). When theory and research collide: Examining 
correlates of signature strengths use at work. Journal of Happiness Studies, 18(2), 527–548. https://doi.
org/10.1007/s10902-016-9739-8

Littman-Ovadia, H., & Steger, M. (2010). Character strengths and well-being among volunteers and employ-
ees: Toward an integrative model. The Journal of Positive Psychology, 5(6), 419–430. https://doi.org/1
0.1080/17439760.2010.516765

Little, R. J. (1988). A test of missing completely at random for multivariate data with missing values. Journal 
of the American statistical Association, 83(404), 1198–1202. https://doi.org/10.1080/01621459.1988.1
0478722

http://dx.doi.org/10.1177/0018726711433134
http://dx.doi.org/10.1177/0018726711433134
http://dx.doi.org/10.1016/j.jbusres.2015.12.008
http://dx.doi.org/10.1016/j.jbusres.2015.12.008
http://dx.doi.org/10.1002/job.322
http://dx.doi.org/10.1080/1359432X.2013.877892
http://dx.doi.org/10.1080/1359432X.2013.877892
http://dx.doi.org/10.1016/j.hrmr.2013.05.005
http://dx.doi.org/10.1080/17439760.2017.1365164
http://dx.doi.org/10.1080/17439760.2017.1365164
http://dx.doi.org/10.1146/annurev-publhealth-040617-014128
http://dx.doi.org/10.1080/17439760.2012.702784
http://dx.doi.org/10.1080/17439760.2012.702784
http://dx.doi.org/10.1007/s10902-015-9692-y
http://dx.doi.org/10.1007/s10902-015-9692-y
http://dx.doi.org/10.1111/j.1365-2934.2006.00575.x
http://dx.doi.org/10.1080/17439760.2015.1004555
http://dx.doi.org/10.1080/17439760.2015.1004555
http://dx.doi.org/10.1037/ocp0000175
http://dx.doi.org/10.1016/j.paid.2011.01.023
http://dx.doi.org/10.1007/s11482-018-9700-6
http://dx.doi.org/10.1007/s11482-018-9700-6
http://dx.doi.org/10.1080/17439760500372796
https://ajssr.unitar.my/index.php?id=156
http://dx.doi.org/10.1007/s10902-016-9739-8
http://dx.doi.org/10.1007/s10902-016-9739-8
http://dx.doi.org/10.1080/17439760.2010.516765
http://dx.doi.org/10.1080/17439760.2010.516765
http://dx.doi.org/10.1080/01621459.1988.10478722
http://dx.doi.org/10.1080/01621459.1988.10478722


The power of strength-oriented feedback enlightened by…

1 3

Lyubomirsky, S., & Layous, K. (2013). How do simple positive activities increase well-being? Current 
Directions in Psychological Science, 22(1), 57–62. https://doi.org/10.1177/0963721412469809

MacKinnon, D. P., Lockwood, C. M., & Williams, J. (2004). Confidence limits for the indirect effect: Dis-
tribution of the product and resampling methods. Multivariate Behavioral Research, 39(6), 99–128. 
https://doi.org/10.1207/s15327906mbr3901_4

Marescaux, E., De Winne, S., & Sels, L. (2013). HR practices and HRM outcomes: The role of basic need 
satisfaction. Personnel Review, 42(1), 4–27. https://doi.org/10.1108/00483481311285200

Mayo, E. (1930). The Hawthorne experiment. The Human Factor
Meyers, M. C., & van Woerkom, M. (2017). Effects of a strengths intervention on general and work-related 

well-being: The mediating role of positive affect. Journal of Happiness Studies, 18(3), 671–689. https://
doi.org/10.1007/s10902-016-9745-x

Meyers, M. C., van Woerkom, M., de Reuver, R. S., Bakk, Z., & Oberski, D. L. (2015). Enhancing psycho-
logical capital and personal growth initiative: working on strengths or deficiencies. Journal of counsel-
ing psychology, 62(1), 50. https://doi.org/10.1037/cou0000050

Meyers, M. C., Adams, B. G., Sekaja, L., Buzea, C., Cazan, A. M., Gotea, M. … van Woerkom, M. (2019). 
Perceived organizational support for the use of employees’ strengths and employee well-being: a 
cross-country comparison. Journal of Happiness Studies, 20(6), 1825–1841. https://doi.org/10.1007/
s10902-018-0026-8

Miglianico, M., Dubreuil, P., Miquelon, P., Bakker, A. B., & Martin-Krumm, C. (2019). Strength use in 
the workplace: A literature review. Journal of Happiness Studies, 1–28. https://doi.org/10.1007/
s10902-019-00095-w

Miquelon, P., & Vallerand, R. J. (2008). Goal motives, well-being, and physical health: An integrative model. 
Canadian Psychology, 49(3), 241–249. https://doi.org/10.1037/a0012759

Morris, M. E., Kathawala, Q., Leen, T. K., Gorenstein, E. E., Guilak, F., Labhard, M., et al. (2010). Mobile 
therapy: case study evaluations of a cell phone application for emotional self-awareness. Journal of 
medical Internet research, 12(2), https://doi.org/10.2196/jmir.1371

Munoz, R. F. (2010). Using evidence-based internet interventions to reduce health disparities worldwide. 
Journal of Medical Internet Research, 12(5), 60. https://. doi

McGonigal. (2011). Reality is broken: Why games make us better and how they can change the world. New 
York: Penguin Books

Niemiec, R. M. (2014). Mindfulness and character strengths: A practical guide to flourishing. Hogrefe
Niemiec, R. M. (2018). Character strengths interventions: A field guide for practitioners. Hogrefe
Niemiec, R. M. (2019). Finding the golden mean: the overuse, underuse, and optimal use of character 

strengths. Counselling Psychology Quarterly, 32, 1–19. https://doi.org/10.1080/09515070.2019.1617
674

O’Connor, E. P., & Crowley-Henry, M. (2019). Exploring the relationship between exclusive talent manage-
ment, perceived organizational justice and employee engagement: Bridging the literature. Journal of 
Business Ethics, 156(4), 903–917. https://doi.org/10.1007/s10551-017-3543-1

Olafsen, A. H., Niemiec, C. P., Halvari, H., Deci, E. L., & Williams, G. C. (2017). On the dark side of work: 
A longitudinal analysis using self-determination theory. European Journal of Work and Organizational 
Psychology, 26(2), 275–285. https://doi.org/10.1080/1359432X.2016.1257611

Parks, A. C., Della Porta, M. D., Pierce, R. S., Zilca, R., & Lyubomirsky, S. (2013). Pursuing happiness in 
everyday life: The characteristics and behaviors of online happiness seekers. Emotion, 12(6), 1222. 
https://doi.org/10.1037/a0028587

Peterson, C., & Seligman, M. E. (2004). Character strengths and virtues: A handbook and classification. 
Oxford, UK: Oxford University Press

Plaza, I., Demarzo, M. M. P., Herrera-Mercadal, P., & García-Campayo, J. (2013). MindfulnessBased 
Mobile Applications: Literature Review and Analysis of Current Features. Journal of Medical Internet 
Research, 15(11). https://mhealth.jmir.org/2013/2/e24

Quinlan, D., Swain, N., & Vella-Brodrick, D. A. (2012). Character strengths interventions: Building on 
what we know for improved outcomes. Journal of Happiness Studies, 13(6), 1145–1163. https://doi.
org/10.1007/s10902-011-9311-5

Riva, G., Serino, S., Chirico, A., & Gaggioli, A. (2019). Positive technology: From communication to posi-
tive experience. In J-A Muñiz-Velázquez & C. M. Pulido (Eds)., The Routledge Handbook of Positive 
Communication (pp. 267–277). Routledge

Riva, G., Baños, R. M., Botella, C., Wiederhold, B. K., & Gaggioli, A. (2012). Positive technology: using 
interactive technologies to promote positive functioning. Cyberpsychology, Behavior, and Social Net-
working, 15(2), 69–77. https://doi.org/10.1089/cyber.2011.0139

Ruch, W., Niemiec, R., McGrath, R., Fl, G., & Proyer, R. (2020). Character strengths-based interventions: 
Open questions and ideas for future research. The Journal of Positive Psychology, 15(5), 680–684. 
https://doi.org/10.1080/17439760.2020.1789700

http://dx.doi.org/10.1177/0963721412469809
http://dx.doi.org/10.1207/s15327906mbr3901_4
http://dx.doi.org/10.1108/00483481311285200
http://dx.doi.org/10.1007/s10902-016-9745-x
http://dx.doi.org/10.1007/s10902-016-9745-x
http://dx.doi.org/10.1037/cou0000050
http://dx.doi.org/10.1007/s10902-018-0026-8
http://dx.doi.org/10.1007/s10902-018-0026-8
http://dx.doi.org/10.1007/s10902-019-00095-w
http://dx.doi.org/10.1007/s10902-019-00095-w
http://dx.doi.org/10.1037/a0012759
http://dx.doi.org/10.2196/jmir.1371
http://dx.doi.org/10.1080/09515070.2019.1617674
http://dx.doi.org/10.1080/09515070.2019.1617674
http://dx.doi.org/10.1007/s10551-017-3543-1
http://dx.doi.org/10.1080/1359432X.2016.1257611
http://dx.doi.org/10.1037/a0028587
https://mhealth.jmir.org/2013/2/e24
http://dx.doi.org/10.1007/s10902-011-9311-5
http://dx.doi.org/10.1007/s10902-011-9311-5
http://dx.doi.org/10.1089/cyber.2011.0139
http://dx.doi.org/10.1080/17439760.2020.1789700


M.-A. Gradito Dubord et al.

1 3

Runyan, J. D., Steenbergh, T. A., Bainbridge, C., Daugherty, D. A., Oke, L., & Fry, B. N. (2013). A smart-
phone ecological momentary assessment/intervention “app” for collecting real-time data and promoting 
self-awareness. PloS one, 8(8), e71325. https://doi.org/10.1371/journal.pone.0071325

Runyan, J. D., & Steinke, E. G. (2014). Virtues, ecological momentary assessment/intervention and smart-
phone technology. Frontiers in Psychology, 6(481), https://doi.org/10.3389/fpsyg.2015.00481/full

Ryan, R. M., & Deci, E. L. (2017). Self-determination theory: Basic psychological needs in motivation, 
development, and wellness. New York: Guilford Publications

Ryff, C. D. (1989). Happiness is everything, or is it? Explorations on the meaning of psychological well-
being. Journal of Personality and Social Psychology, 57(2), 1069–1081. https://psycnet.apa.org/
buy/1990-12288-001

Ryff, C. D., & Keyes, C. L. M. (1995). The structure of psychological well-being revisited. Journal of Per-
sonality and Social Psychology, 69(4), 719–727. https://doi.org/10.1037/0022-3514.69.4.719

Sander, T. (2011). Positive computing. In R. Biswas-Diener (Ed.), Positive psychology as social change (pp. 
309–326). New York: Springer

Schutte, N. S., & Malouff, J. M. (2019). The impact of signature character strengths interventions: A meta-
analysis. Journal of Happiness Studies, 20(4), 1179–1196. https://doi.org/10.1007/s10902-018-9990-2

Seligman, M. E., & Csikszentmihalyi, M. (2000). Positive psychology: An introduction. American Psycholo-
gist, 55(1), 5–14. https://doi.org/10.1037/0003-066X.55.1.5

Sheldon, K. M., & Hilpert, J. C. (2012). The balanced measure of psychological needs (BMPN) scale: An 
alternative domain general measure of need satisfaction. Motivation and Emotion, 36(4), 43–49. https://
doi.org/10.1007/s11031-012-9279-4

Sin, N. L., & Lyubomirsky, S. (2009). Enhancing well-being and alleviating depressive symptoms with posi-
tive psychology interventions: a practice-friendly meta-analysis. Journal of Clinical Psychology, 65(5), 
467–487. https://doi.org/10.1002/jclp.20593

Spector, P. E. (2006). Method variance in organizational research. Truth or urban legend?
Steelman, L. A., Levy, P. E., & Snell, A. F. (2004). The feedback environment scale: Construct definition, 

measurement, and validation. Educational and psychological measurement, 64(1), 165–184. https://doi.
org/10.1177/0013164403258440

Trépanier, S. G., Forest, J., Fernet, C., & Austin, S. (2015). On the psychological and motivational processes 
linking job characteristics to employee functioning: Insights from self-determination theory. Work & 
Stress, 29(3), 286–305. https://doi.org/10.1080/02678373.2015.1074957

Vallerand, R. J. (1989). Vers une methodologie de validation transculturelle de questionnaires psychologiques: 
Implications pour la recherche en langue francaise [Toward a methodology for the transcultural vali-
dation of psychological questionnaires: Implications for research in the French language]. Canadian 
Psychology/Psychologie Canadienne, 30(4), 662–680. https://doi.org/10.1037/h0079856

van Dorssen-Boog, P., van Vuuren, T., de Jong, J. P., & Veld, M. (2021). Facilitating health care workers’ 
self‐determination: The impact of a self‐leadership intervention on work engagement, health, and per-
formance. Journal of Occupational and Organizational Psychology. https://doi.org/10.1111/joop.12352

van Woerkom, M., Mostert, K., Els, C., Bakker, A. B., De Beer, L., & Rothmann, S. Jr. (2016). Strengths 
use and deficit correction in organizations: Development and validation of a questionnaire. European 
Journal of Work and Organizational Psychology, 25(6), 960–975. https://doi.org/10.1080/13594
32X.2016.1193010

van Woerkom, M., Bakker, A. B., & Leiter, M. P. (2021). Positive psychology interventions in organiza-
tions. Journal of Occupational and Organizational Psychology, 94, 221–229. https://doi.org/10.1111/
joop.12350

Whitaker, B. G., Dahling, J. J., & Levy, P. (2007). The development of a feedback environment 
and role clarity model of job performance. Journal of Management, 33, 570–591. https://doi.
org/10.1177/0149206306297581

Publisher’s Note Springer Nature remains neutral with regard to jurisdictional claims in published maps and 
institutional affiliations.

http://dx.doi.org/10.1371/journal.pone.0071325
http://dx.doi.org/10.3389/fpsyg.2015.00481/full
https://psycnet.apa.org/buy/1990-12288-001
https://psycnet.apa.org/buy/1990-12288-001
http://dx.doi.org/10.1037/0022-3514.69.4.719
http://dx.doi.org/10.1007/s10902-018-9990-2
http://dx.doi.org/10.1037/0003-066X.55.1.5
http://dx.doi.org/10.1007/s11031-012-9279-4
http://dx.doi.org/10.1007/s11031-012-9279-4
http://dx.doi.org/10.1002/jclp.20593
http://dx.doi.org/10.1177/0013164403258440
http://dx.doi.org/10.1177/0013164403258440
http://dx.doi.org/10.1080/02678373.2015.1074957
http://dx.doi.org/10.1037/h0079856
http://dx.doi.org/10.1111/joop.12352
http://dx.doi.org/10.1080/1359432X.2016.1193010
http://dx.doi.org/10.1080/1359432X.2016.1193010
http://dx.doi.org/10.1111/joop.12350
http://dx.doi.org/10.1111/joop.12350
http://dx.doi.org/10.1177/0149206306297581
http://dx.doi.org/10.1177/0149206306297581

	The power of strength-oriented feedback enlightened by self-determination theory: a positive technology-based intervention
	Abstract
	1 Positive Technology: An Emergent Field of Research
	2 The Integration of Character Strengths Within a Digital Environment
	3 Using Self Determination Theory to Explain Why a Strengths’ Intervention Might Increase Employees’ Levels of Well-Being
	4 Method
	4.1 Intervention
	4.2 Participants
	4.3 Procedure
	4.4 Scales
	4.4.1 Basic Psychological Needs
	4.4.2 Quality of Work Motivation
	4.4.3 Psychological Well-Being
	4.4.4 Strengths Use Behaviors


	5 Results
	5.1 Preliminary Analysis
	5.2 Main Analysis

	6 Discussion
	6.1 Main Findings
	6.2 Theoretical Implications
	6.3 Limitation and Future Research
	6.4 Practical Implications and Conclusion

	References


