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Abstract

Despite the increasing use of self-tracking technologies, surprisingly little empirical

research has examined the effect of self-tracking in effortful activities on consumers'

task experience. Accordingly, the present research examined the moderating role of

gender in the effect of self-tracking in effortful activities on perceived competence

and task experience (namely, enjoyment and subjective vitality). Across three experi-

ments, results suggested that self-tracking in effortful activities increases the per-

ceived competence, enjoyment, and subjective vitality of females more than males,

and that perceived competence explains these interaction effects. Interestingly, an

experimental manipulation designed to prompt overestimation of abilities attenuated

these positive effects among females. As such, the present research contributes to

the literatures on self-tracking and feedback instrumentality, and offers important

practical implications for marketers.

1 | INTRODUCTION

Self-tracking—or the use of modern technologies to track and collect

personal information in numerical form—has become a common prac-

tice for many consumers (Ajana, 2018) who embrace technologies

such as activity trackers and apps in their daily life. Regardless of

whether the activity is relatively effortless (e.g., walking) or more chal-

lenging (e.g., running), consumers are generating and obtaining more

information about their behavior now than ever before (Etkin, 2016),

which presents new opportunities for consumers (in the form of self-

knowledge) and marketers (in the form of consumer data).

Although self-tracking seems to be appealing, recent research has

suggested that there is a hidden cost to this practice. Specifically, with

relatively effortless activities (e.g., coloring simple shapes) self-

tracking can reduce consumers' task experience (such as enjoyment)

by making such activities feel more like work (Etkin, 2016). As a posi-

tive experience is critical for consumers' task involvement (Kim,

Fiore, & Lee, 2007), performance (Puca & Schmalt, 1999), and psycho-

logical wellness (Sanz-Vergel & Rodríguez-Muñoz, 2013), this hidden

cost might raise an important concern among those who market self-

tracking products.

However, it is unclear whether self-tracking has a uniformly nega-

tive impact on consumers' task experience in more challenging

(i.e., effortful) activities. Moreover, it is unclear whether self-tracking

has a consistent impact on different segments of the consumer popu-

lation, such as females versus males. It is a well-established finding

that external events that convey a sense of perceived competence

can increase enjoyment (Deci, Koestner, & Ryan, 1999). In addition, a

sense of perceived competence can be more salient while performing

effortful, rather than effortless, activities (Jung, Schneider, &

Valacich, 2010). Therefore, it is possible that as a form of feedback,

self-tracking can have a positive impact on consumers' task experi-

ence in effortful activities when the feedback conveys a sense of per-

ceived competence to the consumer.

Further, this positive impact might be stronger among females

because they seem to be more likely than males to underestimate

their competence and see feedback as an opportunity to gain informa-

tion about their competence. Such moderation by gender can be
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inferred from previous studies. For example, Buser, Geijtenbeek, and

Plug (2018) found that males report higher confidence in a

calculation-related task than females, which (although not measured

directly) suggests that females have a tendency to underestimate

themselves. On the other hand, Corpus and Lepper (2007) found that

praise for a task outcome enhances the desire to continue the task

among girls but not boys, which suggests that females have a ten-

dency to perceive feedback as more informational than males.

Although self-tracking can undermine consumers' enjoyment in effort-

less activities (Etkin, 2016), the present research examined whether

consumers (especially females) will report more positive task experi-

ence (namely, enjoyment and subjective vitality) with self-tracking in

effortful activities. The authors used self-determination theory

(Ryan & Deci, 2017) and one of its mini-theories (specifically, cogni-

tive evaluation theory) to guide their reasoning and hypotheses.

By identifying the effect of self-tracking on task experience while

different segments of the consumer population are engaged in effort-

ful activities, the present research will make several important

contributions to the literature. First, although previous research on

self-tracking has shown considerable interest in the consequences of

self-tracking (e.g., activity output, health benefit, and anticipated moti-

vation; Cadmus-Bertram, Marcus, Patterson, Parker, & Morey, 2015;

Jakicic et al., 2016; Pettinico & Milne, 2017), little attention has been

given to the experiential side of self-tracking. Also, the extant litera-

ture is limited to the impact of self-tracking in effortless activities

(e.g., walking, eating; Etkin, 2016; Weathers, Siemens, & Kopp, 2017).

Therefore, the present research will extend the self-tracking literature

by investigating the effect of self-tracking on consumers' task experi-

ence in effortful activities.

Second, the present research investigated the role of a consumer

characteristic (namely, gender) in the effect of self-tracking on con-

sumers' task experience. Gender has not been widely investigated in

relation to consumers' task experience, and to the authors' knowledge

the present research is the first to examine the moderating role of

gender in the effect of self-tracking on task experience. Therefore,

the present research will add to the literature on gender differences.

Third, the present research examined how external feedback

influences consumers' psychological needs and experiences. Much of

the previous research on feedback instrumentality has focused on

verbal feedback (Deci et al., 1999), text-based feedback (Heslin &

Latham, 2004), or end-task feedback (Zhou, 1998), and so the effect

of non-verbal, numeric, in-task feedback (especially from a non-human

source) on consumers is not known. Therefore, the present research

will contribute to this line of inquiry by identifying self-tracking as an

emerging feedback intervention that can affect consumers' perceived

competence and task experience in effortful activities.

Fourth, the present research will provide important strategical

insights that can help firms such as gyms and sports centers improve

consumers' task experience while training or exercising through the

introduction of self-tracking technologies (e.g., activity trackers) or

through the addition of self-tracking features to their existing prod-

ucts (e.g., workout equipment). Findings from the present research

might also aid marketers in identifying consumer segments for whom

self-tracking technologies can have a positive impact on consumers'

task experience.

2 | THEORETICAL FRAMEWORK AND
HYPOTHESES

2.1 | Self-determination theory

As a macro-theory of human motivation, self-determination theory

(SDT; Ryan & Deci, 2017) is concerned with how social-contextual

factors can influence people's thriving through the satisfaction of their

basic psychological needs for autonomy, competence, and related-

ness. In SDT, autonomy refers to an experience of volition and per-

ceiving oneself as the origin of one's actions, competence refers to an

experience of effectance and mastery, and relatedness refers to an

experience of meaningful connection with important others (Sørebø,

Halvari, Gulli, & Kristiansen, 2009). According to SDT, the satisfaction

(vs. frustration) of these three needs has an impact on people's psy-

chological experience, including their motivation, vitality, and well-

being (Baard, Deci, & Ryan, 2004; Deci & Ryan, 2000).

Cognitive evaluation theory (CET) is a mini-theory within SDT

that examines the factors that facilitate or undermine intrinsic motiva-

tion via their impact on the basic psychological needs. In the present

research, the authors focused on perceived competence, as self-

tracking often offers a reasonably high level of user autonomy

(e.g., allows the user to decide what to track and when to track it).

According to CET, external feedback will affect people's enjoyment to

the extent that the feedback influences their perceived competence

at a given activity (Ryan & Deci, 2017), such that feedback that pro-

motes perceived competence will enhance enjoyment. CET suggests

that feedback that promotes perceived competence will enhance

another important aspect of task experience as well, namely, subjec-

tive vitality (Mouratidis, Vansteenkiste, Lens, & Sideridis, 2008; Ryan &

Deci, 2008). Therefore, self-tracking as a form of feedback can have a

positive effect on consumers' task experience in effortful activities to

the extent that self-tracking enhances their perceived competence.

2.2 | Self-tracking and perceived competence in
effortful activities

Self-tracking refers to the monitoring of consumers' everyday lives in

order to measure and quantify their activities (Whitson, 2013). In this

way, self-tracking provides numerical feedback to consumers about

their behavioral output (e.g., number of steps) (Etkin, 2016). Such

feedback is immediate, cumulative, and manifested as an increasing

value, which can give consumers a sense of competence and accom-

plishment (Earley, Northcraft, Lee, & Lituchy, 1990).

According to Shen and Hsee (2017), people respond positively to

increasing values that are linked to their behaviors (e.g., word typing).

Karapanos, Gouveia, Hassenzahl, and Forlizzi (2016) also argue that

numerical feedback can be rewarding (e.g., increasing health-related
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values can make people feel healthier) because people have a ten-

dency to focus on the immediate outcome rather than the more

remote, fundamental outcome. In this way, people are sensitive to the

existence of a medium—a proxy representation of a more fundamental

value (Hsee, Yu, Zhang, & Zhang, 2003). Similarly, self-tracking feed-

back can act as such a medium during a given task, which can facilitate

positive outcomes. For instance, if one is running in order to become

healthy (fundamental value), then the number of kilometers (medium)

that one has run can be perceived as a proxy representation of their

healthiness. As this number increases, consumers are likely to per-

ceive that their behavior (running) is conducive to achieving their fun-

damental value of health, which can boost their perceived

competence in running.

However, this positive impact of self-tracking on perceived com-

petence is likely to be more prominent in effortful (vs. effortless) activi-

ties, which are associated with subjective tiredness and task difficulty,

and are more mentally and/or physically demanding (Critchley, Cor-

field, Chandler, Mathias, & Dolan, 2000). For example, holding a pres-

sure bulb with a consistently high amount of pressure is effortful,

whereas holding it with a low amount of pressure is effortless and,

thus, is not associated with subjective tiredness or task difficulty. In

other words, effortful activities require focused attention and con-

scious control or effort (e.g., solving 23 × 12), whereas effortless activi-

ties can be performed without awareness of complex information

processing (e.g., counting from 1 to 5) (Dehaene, Kerszberg, &

Changeux, 1998). Indeed, the challenges represented in effortful activi-

ties provide an environmental condition for affecting one's perceived

competence (Jung et al., 2010), and self-tracking feedback can have an

impact on this need. For instance, self-tracking feedback (e.g., number

of solved math problems) is likely to be more relevant to a college stu-

dent's perceived competence when solving college-level math (effortful

activity) relative to elementary math (effortless activity).

Additionally, the completion of an activity that requires a high

(vs. low) level of effort is likely to serve as a stronger indication of one's

competence (Bandura, 1982; Jagacinski & Nicholls, 1987), as such

accomplishments require more complete skill development. Hsee

et al. (2003) also argued that the accumulation of a medium (e.g., points),

especially when doing so requires effort, is likely to yield a sense of

accomplishment, competence, and enjoyment. Continuing with the pre-

vious example, for most college students self-tracking feedback can bet-

ter serve to indicate competence while solving college-level math

relative to elementary math. Therefore, by signaling one's level of accom-

plishment through numerical feedback, self-tracking can positively influ-

ence perceived competence in effortful activities.

2.3 | The moderating role of gender

The authors theorized, further, that the positive impact of self-

tracking on perceived competence in effortful activities is likely to be

stronger among females than males, as females are more likely than

males to underestimate their competence (i.e., to be more modest or

less confident), whereas males are more likely than females to

overestimate their competence (Buser et al., 2018; Dasgupta, Mani,

Sharma, & Singhal, 2019; Herbert & Stipek, 2005; Pajares, 2002).

Thus, the provision of feedback (e.g., in the form of self-tracking) is

expected to affect females and males in different ways (Roberts &

Nolen-Hoeksema, 1989).

Previous research has shown that females and males differ in

their perceptions of the informational value of feedback. For example,

females are more likely than males to perceive feedback as informa-

tive about their competence (Roberts, 1991), whereas males are more

likely than females to rely on their own internal standards and dis-

count the value of feedback (Corpus & Lepper, 2007). Therefore, self-

tracking in effortful activities might have a more positive impact on

females' perceived competence, relative to males. Without clear feed-

back, females' perceived competence in effortful activities might suf-

fer because of their tendency to underestimate themselves. In other

words, self-tracking feedback might help females to more accurately

assess their abilities and to realize their true capabilities, as sufficiently

clear and verifiable information can eliminate self-evaluation bias

(Jussim, Coleman, & Nassau, 1987).

In contrast, males might perceive self-tracking feedback as less

informational, as they tend not to use external feedback when

assessing their abilities (Dweck, Davidson, Nelson, & Enna, 1978).

Additionally, self-tracking feedback might even prompt males to real-

ize that they are not as capable as initially thought and be at odds with

their tendency to overestimate their abilities, thereby leaving males

with a sense of less—albeit more accurate—perceived competence in

effortful activities. Hence, self-tracking feedback is expected to have

a weaker positive impact, if any at all, on males' perceived compe-

tence in effortful activities.

Hypothesis 1 Gender will moderate the effect of self-tracking in effort-

ful activities on perceived competence, such that self-tracking in

effortful activities will increase the perceived competence of

females more than males.

2.4 | Task experience: Enjoyment

As positive experiences are important for consumers' psychological

wellness (Sanz-Vergel & Rodríguez-Muñoz, 2013), the present

research examined the downstream effects of self-tracking in effortful

activities on consumers' task experience. Although Etkin (2016) found

a negative effect of self-tracking on enjoyment, it is possible that this

effect differs across various types of tasks. Herein, the authors argued

that self-tracking in effortful activities can have a positive impact on

enjoyment by promoting perceived competence, which facilitates the

enjoyment of tasks (Deci et al., 1999). Indeed, Ryan, Mims, and

Koestner (1983) asserted that external events such as feedback can

differ in their functional significance. Whereas controlling events tend

to be perceived as pressuring or coercive toward a particular outcome,

informational events affirm an individual's self-determined compe-

tence (Promberger & Marteau, 2013; Ryan & Deci, 2000a). Impor-

tantly, external events that are perceived as informational are
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conducive to enjoyment. Therefore, it stands to reason that self-

tracking in effortful (relative to effortless) activities can have a positive

impact on enjoyment because its associated feedback is likely to be

perceived as informational.

In Etkin's (2016) research, it is likely that self-tracking in effortless

activities was not perceived as informational, as feedback on the com-

pletion of easy activities does not indicate a sense of perceived com-

petence. In contrast, feedback on the completion of more difficult

activities can be used to indicate a sense of perceived competence. If

true, then self-tracking feedback in effortful activities might be per-

ceived as more informational than self-tracking feedback in effortless

activities. Therefore, as perceived competence is associated with

enjoyment (Ryan & Deci, 2000b), the authors proposed that self-

tracking feedback can have a positive effect on enjoyment in effortful

activities via perceived competence, and that this indirect effect will

be stronger for females than males.

Hypothesis 2a Gender will moderate the effect of self-tracking in effort-

ful activities on enjoyment, such that self-tracking in effortful

activities will increase the enjoyment of females more than males.

Hypothesis 2b Perceived competence will mediate the moderating role

of gender in the effect of self-tracking in effortful activities on

enjoyment.

2.5 | Task experience: Subjective vitality

A positive experience is more than just enjoyment (Kwan &

Bryan, 2010). Accordingly, it is important to examine how self-

tracking feedback affects another aspect of task experience, namely,

subjective vitality. Subjective vitality refers to an experience of posi-

tive energy that is available to the self (Chen & Sengupta, 2014). In

general, engagement in effortful activities can deplete energy, as

exerting effort on a cognitively/physically demanding task consumes

cognitive/physical resources (Dragone, 2009). Accordingly, engage-

ment in effortful activities can reduce subjective vitality, and indeed

people are likely to experience less subjective vitality when they are

cognitively or physically fatigued (Johnson, 2008; Ryan & Deci, 2017).

Yet it is possible that the depleting effect of engagement in

effortful activities can be mitigated by support for perceived compe-

tence (Singh et al., 2005; Solberg, Hopkins, Ommundsen, &

Halvari, 2012), and subjective vitality can be enhanced by engagement

in activities that support the need for competence (Ryan &

Deci, 2008). For example, previous research has revealed a positive

association between perceived competence and subjective vitality

even in activities that are highly effortful (e.g., soccer, physical activ-

ity; Adie, Duda, & Ntoumanis, 2012; Taylor & Lonsdale, 2010). In a

similar way, it stands to reason that self-tracking in effortful activities

can have a positive impact on subjective vitality because its associated

feedback is likely to be perceived as informational, and thus affirming

of perceived competence. Therefore, the authors proposed that self-

tracking feedback can have a positive effect on subjective vitality in

effortful activities via perceived competence, and that this indirect

effect will be stronger for females than males.

Hypothesis 3a Gender will moderate the effect of self-tracking in effort-

ful activities on subjective vitality, such that self-tracking in effort-

ful activities will increase the subjective vitality of females more

than males.

Hypothesis 3b Perceived competence will mediate the moderating role

of gender in the effect of self-tracking in effortful activities on sub-

jective vitality.

If, as suggested above, self-tracking feedback has a more positive

effect on females than males because of their tendency to underesti-

mate themselves, then exposing females to an experimental manipula-

tion that is designed to prompt overestimation would be expected to

attenuate this effect. Therefore, the authors proposed that over-

estimation can reduce the positive effect of self-tracking feedback on

perceived competence and task experience in effortful activities

among females but not males.

Hypothesis 4 Overestimation will moderate the interaction of gender

and self-tracking in effortful activities on perceived competence,

enjoyment, and subjective vitality, such that the positive effects of

self-tracking among females will be reduced among those who are

prompted to overestimate themselves.

Figure 1 presents the conceptual model for the present research.

3 | METHODOLOGICAL APPROACH

3.1 | Experiment 1

Experiment 1 examined the moderating role of gender in the effect of

self-tracking in effortful activities on perceived competence

(Hypothesis 1).

Perceived competence Self-tracking 
Enjoyment / 

Subjective vitality 

Gender 

F IGURE 1 Conceptual model for
the present research
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3.1.1 | Design and method

Amazon's Mechanical Turk (MTurk) was used as the platform for data

collection in the present research, as MTurk can be used to obtain

high-quality data in a way that is rapid and inexpensive. Indeed, previ-

ous research has shown that data collected through MTurk are at

least as reliable as data collected through more traditional methods

(Buhrmester, Kwang, & Gosling, 2016; Kees, Berry, Burton, &

Sheehan, 2017).

Participants were 222 (114 female, 108 male) adults who resided

in the United States. Participants were randomly assigned to either a

self-tracking condition or a control condition, and then engaged in a

riddle-solving task for 6 min (see Appendix S1). The only difference

between the experimental conditions was the self-tracking feedback

that was received. More specifically, in the self-tracking condition par-

ticipants were presented with numerical data on their number of

attempts and number of correct answers in the top right corner of the

screen. In the control condition, an image icon of comparable size was

displayed in the same place on the screen but no numerical data was

presented. Participants in both conditions were given basic feedback

on whether or not they solved each riddle correctly. After the riddle-

solving task, participants provided responses to two self-reported

measures.

The perceived competence subscale of the Intrinsic Motivation

Inventory (see Ryan, 1982) assessed perceived competence (four

items; e.g., I think I am pretty good at riddles). Responses were made

on a 7-point scale from 1 (strongly disagree) to 7 (strongly agree). The

reliability for this measure was α = 0.96.

Task effort was assessed using the items from the study of

Jussim, Soffin, Brown, Ley, and Kohlhepp (1992; e.g., I exerted a lot of

effort in trying to solve these riddles in the riddle session). Responses

were made on a 5-point scale from 1 (strongly disagree) to 5 (strongly

agree). The reliability for this measure was α = 0.82.

3.1.2 | Results

Task effort. Participants in both experimental conditions exerted a sta-

tistically equivalent and moderately high amount of effort during the

riddle-solving task (Mself-tracking = 3.60, SD = 0.98 vs. Mcontrol = 3.67,

SD = 0.92; F (1, 220) = 0.36, p = .55), thereby suggesting that the

activity was perceived as effortful.

Perceived competence. Hypothesis 1 posited that self-tracking in

effortful activities will increase the perceived competence of females

more than males. As shown in Figure 2, this prediction was supported,

as a 2 (experimental condition) × 2 (gender) Analysis of variance

(ANOVA) revealed a significant interaction on perceived competence

(F (1, 218) = 8.49, p < .01 [one-tailed]), and even after controlling for

task performance or the ratio between number of correct answers

and number of attempts (F (1, 217) = 4.16, p = .02 [one-tailed]).

Among females, self-tracking increased their perceived competence

(Mself-tracking = 3.97, SD = 1.63 vs. Mcontrol = 3.11, SD = 1.29; p < .01

[one-tailed]). Among males, self-tracking had no effect on their

perceived competence (Mself-tracking = 3.60, SD = 1.40 vs.Mcontrol = 3.86,

SD = 1.45; p = .32).

Alternative explanation. Previous research has shown that the con-

gruence between gender and the sex-type of an activity can affect

perceived competence (Vancouver & Ilgen, 1989), such that females

experience higher levels of perceived competence while completing

feminine (vs. masculine) sex-typed activities (Lirgg, Chase, George, &

Ferguson, 1996). If so, then the primary finding from Experiment

1 could have arisen due to differences in how females in the experi-

mental conditions perceived the sex-type of the riddle-solving task.

To examine this alternative explanation, participants responded

to the question, How would you rate the riddle-solving task in terms

of sex?, on a 7-point scale from 1 (extremely feminine task) to

7 (extremely masculine task). There was no significant difference

between experimental conditions on the perceived sex-type of the

riddle-solving task among females (Mself-tracking = 3.84, SD = 0.99

vs. Mcontrol = 4.05, SD = 0.78; p = .17), which ruled out this alternative

explanation.

3.1.3 | Discussion

The results of Experiment 1 revealed that self-tracking in effortful

activities increases the perceived competence of females more than

males, and the sex-type of the riddle-solving task did not account for

this effect. As such, these findings offered initial evidence that self-

tracking feedback can have a positive effect on females' perceived

competence in effortful activities. To provide further support for this

assertion, the authors conducted a follow-upexperiment (N = 162)

that examined the effect of self-tracking in effortless activities on per-

ceived competence. In this modified version of Experiment 1, the

riddle-solving task was made easier for participants to solve by pro-

viding hints (e.g., “What has hands but cannot clap? Hint: clo_k”). In

contrast to Experiment 1, the 2 (experimental condition) × 2 (gender)

ANOVA did not reveal a significant interaction on perceived compe-

tence [F (1, 158) = 2.33, p = .13]. Indeed, self-tracking in effortless

3.11

3.973.86
3.60

0

1

2

3

4

5

Control Self-tracking

Pe
rc

ei
ve

d 
co

m
pe

te
nc

e

Female Male

F IGURE 2 Interaction of self-tracking and gender on perceived
competence (Experiment 1)
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activities had no effect on perceived competence among females

(Mself-tracking = 4.88, SD = 1.20 vs. Mcontrol = 5.33, SD = 1.19; p = .09)

or males (Mself-tracking = 5.04, SD = 1.63 vs. Mcontrol = 4.86, SD = 1.16;

p = .42). Experiments 2 and 3 were conducted to examine the down-

stream consequences of self-tracking and their underlying

mechanism.

3.2 | Experiment 2

Experiment 2 had two objectives. First, it examined the moderating

role of gender in the effect of self-tracking in effortful activities on

enjoyment (Hypothesis 2a) and subjective vitality (Hypothesis 3a) .

Second, it examined mediated moderation models in which perceived

competence mediates the moderating role of gender in the effect of

self-tracking in effortful activities on enjoyment (Hypothesis 2b) and

subjective vitality (Hypothesis 3b).

3.2.1 | Design and method

Participants were 226 (130 female, 96 male) adults who resided in the

United States. Self-tracking was operationalized in the same way as

Experiment 1, and participants engaged in a math-solving task for

7 min (see Appendix S2). After the math-solving task, participants pro-

vided responses to five self-reported measures.

Perceived competence was assessed in the same way as Experi-

ment 1. The reliability for this measure was α = 0.95.

The interest/enjoyment subscale of the Intrinsic Motivation

Inventory (see Ryan, 1982) assessed enjoyment (four items; e.g., I

enjoyed solving the riddles very much). Responses were made on a

7-point scale from 1 (strongly disagree) to 7 (strongly agree). The reli-

ability for this measure was α = 0.96.

A modified version of the Subjective Vitality Scale (Ryan &

Frederick, 1997) assessed subjective vitality (four items; e.g., Now

that I am finished with the riddle session, I feel alive, and vital).

Responses were made on a 7-point scale from 1 (strongly disagree) to

7 (strongly agree). The reliability for this measure was α = 0.95.

Single items were used to assess task challenge (To what

extent did you find the math problems challenging to solve?) and

prior task experience (To what extent have you had experience

with solving math problems before participating in this experi-

ment?). Responses were made on a 7-point scale from 1 (not at all)

to 7 (completely).

3.2.2 | Results

Task challenge. Participants in both experimental conditions reported a

statistically equivalent and moderately high amount of challenge dur-

ing the math-solving task (Mself-tracking = 4.98, SD = 1.31

vs. Mcontrol = 5.21, SD = 1.08; F (1, 224) = 2.02, p = .16), thereby

suggesting that the activity was perceived as effortful.

Perceived competence. As in Experiment 1, a 2 (experimental con-

dition) × 2 (gender) ANOVA revealed a significant interaction on per-

ceived competence (F (1, 222) = 4.18, p = .02 [one-tailed]), and even

after controlling for prior task experience (F (1, 221) = 4.24, p = .02

[one-tailed]). Among females, self-tracking increased their perceived

competence (Mself-tracking = 4.56, SD = 1.31 vs. Mcontrol = 3.89,

SD = 1.58; p < .01 [one-tailed]). Among males, self-tracking had no

effect on their perceived competence (Mself-tracking = 4.29, SD = 1.56

vs. Mcontrol = 4.41, SD = 1.29; p = .68).

Enjoyment. Hypothesis 2a posited that self-tracking in effortful

activities will increase the enjoyment of females more than males. As

shown in Figure 3, this prediction was supported, as a 2 (experimental

condition) × 2 (gender) ANOVA revealed a significant interaction on

enjoyment (F (1, 222) = 12.80, p < .01 [one-tailed]). Among females,

self-tracking increased their enjoyment (Mself-tracking = 5.06, SD = 1.31

vs. Mcontrol = 4.17, SD = 1.74; p < .01 [one-tailed]). Among males, self-

tracking marginally decreased their enjoyment (Mself-tracking = 4.29,

SD = 1.64 vs. Mcontrol = 4.84, SD = 1.33; p = .07).

Subjective vitality. Hypothesis 3a posited that self-tracking in

effortful activities will increase the subjective vitality of females more

4.17

5.064.84
4.29

0

1

2

3

4

5

6

Control Self-tracking

E
nj

oy
m

en
t

Female Male

F IGURE 3 Interaction of self-tracking and gender on enjoyment
(Experiment 2)

3.72

4.354.40

3.85

0

1

2

3

4

5

Control Self-tracking

Su
bj

ec
ti

ve
 v

it
al

it
y

Female Male

F IGURE 4 Interaction of self-tracking and gender on subjective
vitality (Experiment 2)

6 JIN ET AL.



than males. As shown in Figure 4, this prediction was supported, as a

2 (experimental condition) × 2 (gender) ANOVA revealed a significant

interaction on subjective vitality (F (1, 222) = 10.46, p < .01 [one-

tailed]). Among females, self-tracking increased their subjective vitality

(Mself-tracking = 4.35, SD = 1.30 vs. Mcontrol = 3.72, SD = 1.46; p < .01

[one-tailed]). Among males, self-tracking decreased their subjective

vitality (Mself-tracking = 3.85, SD = 1.39 vs. Mcontrol = 4.40,

SD = 1.25; p = .05).

Underlying mechanism. Hypotheses 2b and 3b posited that per-

ceived competence will mediate the moderating role of gender in the

effect of self-tracking in effortful activities on enjoyment and subjec-

tive vitality. These predictions were supported, as with 10,000

resamples the results of a mediated moderation analysis

(Hayes, 2013) yielded a 95% bias-corrected confidence interval that

did not include zero for either enjoyment {−0.9006, −0.0286} or sub-

jective vitality {−0.6395, −0.0224}.

3.2.3 | Discussion

The results of Experiment 2 revealed that self-tracking in effortful

activities increases the perceived competence, enjoyment, and subjec-

tive vitality of females more than males, and that perceived compe-

tence explains the moderating role of gender in the effect of self-

tracking in effortful activities on these downstream consequences

(mediated moderation). It is interesting to note that although females

and males did not differ in performance on the math-solving task

(F < 1), females had lower levels of performance expectancy than

males prior to the task (Mfemale = 6.54, SD = 3.23 vs. Mmale = 8.66,

SD = 6.66; F (1, 224) = 9.99, p < .01). Thus, it seems that females

might be more likely to underestimate themselves and, as a result,

perceive self-tracking feedback as informational and affirming of their

self-determined competence, which could explain the moderating role

of gender in the effect of self-tracking in effortful activities on per-

ceived competence and task experience. Experiment 3 was conducted

to provide evidence for this assertion.

3.3 | Experiment 3

Experiment 3 examined the effect of an experimental manipulation

that is designed to prompt overestimation on the positive effect of

self-tracking feedback on perceived competence and task experience

in effortful activities among females.

3.3.1 | Design and method

Participants were 327 (205 female, 122 male) adults who resided in

the United States. The cover story for this study was that the authors

were developing an app for a word-scramble quiz and wanted to eval-

uate the app for proper functioning. Participants were invited to get

familiar with the word-scramble quiz for 3 min before moving to the

main testing session. After these 3 min, participants in the experimen-

tal (overestimation) condition received positive performance feedback

(You have performed better than 90% of our participants). In the con-

trol (non-overestimation) condition, participants did not receive any

feedback.

Then, participants provided their expectation for performance in

the main testing session (i.e., number of quizzes that one expects to

solve correctly) as a manipulation check, such that those in the over-

estimation condition should have higher performance expectancies

than those in the non-overestimation condition. Following this manip-

ulation check, participants engaged in the word-scramble quiz for

7 min. Self-tracking was operationalized in the same way as Experi-

ments 1 and 2 and was manipulated in the main testing session only

(see Appendix S3). After the word-scramble quiz, participants pro-

vided responses to four self-reported measures.

Perceived competence was assessed in the same way as Experi-

ments 1 and 2. The reliability for this measure was α = 0.99.

Enjoyment was assessed in the same way as Experiment 2. The

reliability for this measure was α = 0.97.

Subjective vitality was assessed in the same way as Experiment

2. The reliability for this measure was α = 0.96.

Task challenge was assessed in the same way as Experiment 2.

3.3.2 | Results

Performance expectancy. The manipulation was found to be effective,

as participants in the overestimation condition reported higher perfor-

mance expectancies than those in the non-overestimation condition

(Moverestimation = 10.60, SD = 9.99 vs. Mnon-overestimation = 8.71,

SD = 7.11; F (1, 325) = 3.85, p = .05). Moreover, the manipulation was

more effective for females (Moverestimation = 10.45, SD = 10.37

vs. Mnon-overestimation = 7.69, SD = 7.28; p = .03) than for males

(Moverestimation = 10.84, SD = 9.40 vs. Mnon-overestimation = 10.47,

SD = 6.52; p = .70), which was not surprising given males' tendency to

overestimate themselves. Indeed, among participants in the non-

overestimation condition males reported higher performance expec-

tancies (M = 10.47, SD = 6.52) than females (M = 7.69, SD = 7.28),

p = .02. As a result, the effectiveness of the manipulation could have

been muted among males.

Task challenge. Participants in both experimental conditions

reported a statistically equivalent and moderately high amount of

challenge during the word-scramble quiz (Moverestimation = 5.56,

SD = 1.11 vs. Mnon-overestimation = 5.40, SD = 1.25; F (1, 325) = 1.56,

p = .21), thereby suggesting that the activity was perceived as

effortful.

Perceived competence. Hypothesis 4 posited that overestimation

will decrease the positive effect of self-tracking in effortful activities

on the perceived competence of females. As shown in Figures 5 and

6, this prediction was supported, as a 2 (experimental condition: self-

tracking) × 2 (gender) × 2 (experimental condition: overestimation)

ANOVA revealed a significant three-way interaction on perceived

competence (F (1, 319) = 2.78, p = .05 [one-tailed]). More specifically,
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gender moderated the effect of self-tracking in effortful activities on

perceived competence in the non-overestimation condition

(F (1, 154) = 6.92, p < .01 [one-tailed]) but not in the overestimation

condition (F (1, 165) = 0.19, p = .67). Consistent with Experiments

1 and 2, among females in the non-overestimation condition self-

tracking increased their perceived competence (Mself-tracking = 3.91,

SD = 1.78 vs. Mcontrol = 2.94, SD = 1.73; p < .01 [one-tailed]). Among

males in the non-overestimation condition self-tracking had no effect

on their perceived competence (Mself-tracking = 3.84, SD = 1.92

vs. Mcontrol = 4.44, SD = 1.81; p = .17; see Figure 5). In the over-

estimation condition, self-tracking had no effect on perceived compe-

tence among females (Mself-tracking = 4.04, SD = 1.71

vs. Mcontrol = 4.41, SD = 1.67; p = .26) or males (Mself-tracking = 3.56,

SD = 1.68 vs. Mcontrol = 4.16, SD = 1.69; p = .13; see Figure 6).

Enjoyment. Hypothesis 4 posited that overestimation will

decrease the positive effect of self-tracking in effortful activities on

the enjoyment of females. As shown in Figures 7 and 8, this prediction

was supported, as a 2 (experimental condition: self-tracking) × 2 (gen-

der) × 2 (experimental condition: overestimation) ANOVA revealed a

significant three-way interaction on enjoyment (F (1, 319) = 3.00,

p = .04 [one-tailed]). More specifically, gender moderated the effect

of self-tracking in effortful activities on enjoyment in the non-

overestimation condition (F (1, 154) = 6.80, p < .01 [one-tailed]) but

not in the overestimation condition (F (1, 165) = 0.20, p = .65). Consis-

tent with Experiment 2, among females in the non-overestimation

condition self-tracking increased their enjoyment (Mself-tracking = 4.73,

SD = 1.55 vs. Mcontrol = 4.03, SD = 1.76; p = .02 [one-tailed]). Among

males in the non-overestimation condition self-tracking marginally

decreased their enjoyment (Mself-tracking = 4.19, SD = 1.86

vs. Mcontrol = 4.91, SD = 1.47; p = .09; see Figure 7). In the over-

estimation condition, self-tracking had no effect on enjoyment among

females (Mself-tracking = 4.93, SD = 1.56 vs. Mcontrol = 5.27, SD = 1.31;

p = .31) or males (Mself-tracking = 4.43, SD = 1.44 vs. Mcontrol = 4.97,

SD = 1.35; p = .11; see Figure 8).

Subjective vitality. Hypothesis 4 posited that overestimation will

decrease the positive effect of self-tracking in effortful activities on

the subjective vitality of females. As shown in Figures 9 and 10, this

prediction was supported, as a 2 (experimental condition: self-

tracking) × 2 (gender) × 2 (experimental condition: overestimation)

ANOVA revealed a significant three-way interaction on subjective
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vitality (F (1, 319) = 3.63, p = .03 [one-tailed]). More specifically, gen-

der moderated the effect of self-tracking in effortful activities on sub-

jective vitality in the non-overestimation condition (F (1, 154) = 10.96,

p < .01 [one-tailed]) but not in the overestimation condition

(F (1, 165) = 0.91, p = .34). Consistent with Experiment 2, among

females in the non-overestimation condition self-tracking increased

their subjective vitality (Mself-tracking = 4.11, SD = 1.44 vs.Mcontrol = 3.40,

SD = 1.60; p = .01 [one-tailed]). Among males in the non-overestimation

condition self-tracking decreased their subjective vitality (Mself-tracking =

3.56, SD = 1.56 vs. Mcontrol = 4.49, SD = 1.42; p = .02; see Figure 9).

In the overestimation condition, self-tracking had no effect on subjec-

tive vitality among females (Mself-tracking = 4.36, SD = 1.40

vs. Mcontrol = 4.55, SD = 1.31; p = .53) and a negative effect on subjec-

tive vitality among males (Mself-tracking = 3.67, SD = 1.47

vs.Mcontrol = 4.27, SD = 1.13; p = .05; see Figure 10).

3.3.3 | Discussion

The results of Experiment 3 revealed that among females, over-

estimation decreases the positive effect of self-tracking in effortful

activities on their perceived competence, enjoyment, and subjective

vitality. In the non-overestimation condition in which females tended

to underestimate themselves relative to males, self-tracking had a

positive effect on perceived competence and task experience among

females but not males. However, this effect was eliminated when

females were prompted to overestimate themselves. Such results

offer direct evidence that gender differences in self-estimation can

shape the effect of self-tracking in effortful activities on perceived

competence and task experience.

4 | GENERAL DISCUSSION

Despite the increasing use of self-tracking technologies, little empiri-

cal research has examined the effect of self-tracking in effortful activi-

ties on consumers' task experience. Thus, the present research was

designed to begin to fill this empirical gap by investigating the effect

of self-tracking among different segments of the consumer population

(namely, females vs. males) while they engaged in a variety of cogni-

tively effortful tasks (namely, riddle-solving task, math-solving task,

and word-scramble quiz). A set of three experiments provided system-

atic support for the authors' hypotheses. In Experiment 1, self-

tracking in effortful activities had a stronger positive effect on

perceived competence among females than males. In Experiment

2, self-tracking in effortful activities had a stronger positive effect on

enjoyment and subjective vitality among females than males, and per-

ceived competence was shown to explain (mediate) this interaction

(moderation) effect. In Experiment 3, overestimation (via an experi-

mental manipulation) attenuated the positive effect of self-tracking in

effortful activities on the perceived competence and task experience

of females. Table 1 presents a summary of the three experiments.

4.1 | Theoretical contributions

It is important to consider the theoretical contributions of the present

research. First, these experiments shed light on the effect of self-

tracking in effortful activities. Although previous research

(Etkin, 2016) revealed a negative effect of self-tracking on enjoyment,

this research was limited by its focus on effortless activities only. In

addition, the present research highlights the role of gender in moder-

ating the effect of self-tracking in effortful activities on consumers'

task experience, such that self-tracking in effortful activities has a

positive impact on the perceived competence and task experience of

females but not males. Furthermore, perceived competence explained

the process whereby gender moderates the effect of self-tracking in

effortful activities on task experience. To the authors' knowledge, the

present research is the first to demonstrate a causal link between self-

tracking in effortful activities and task experience via perceived com-

petence among females.

Second, these experiments contribute to the literature on feed-

back instrumentality. Although previous research has focused consid-

erable attention on how different types of feedback (e.g., verbal
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feedback, text-based feedback, or video feedback) can affect con-

sumers (Boyer, Miltenberger, Batsche, & Fogel, 2009; Heslin &

Latham, 2004; Johnson, Perlow, & Pieper, 1993), the present research

examined the effect of non-verbal, numeric feedback—self-tracking

feedback—on consumers' task experience. The findings suggest that

self-tracking might be an important approach to influencing con-

sumers' perceived competence, enjoyment, and subjective vitality,

thereby adding to the existing constellation of external stimuli that

are known to affect consumers' psychological needs and experiences.

4.2 | Practical implications

The present research has important practical implications for the use

of self-tracking technologies. First, those who manufacture and mar-

ket self-tracking products such as activity trackers might consider

adding features that allow consumers to track effortful activities, such

as swimming and boxing. Beyond physical fitness, self-tracking can be

used in other effortful daily activities, such as writing, reading, and

cleaning. For example, tracking the number of pages/words read

might increase the enjoyment of reading, and tracking the number of

objects cleaned might increase the enjoyment of cleaning. It is neces-

sary, though, to take steps to keep such activities challenging, as

among consumers with high performance expectancies self-tracking

might undermine their task experience. It is critical for marketers to

exercise caution when implementing feedback into their self-tracking

products, as positive messages can be a source of encouragement but

also can be detrimental if they promote overestimation. As described

in SDT (Niemiec, Soenens, & Vansteenkiste, 2014; Niemiec &

Spence, 2017; Williams et al., 2011), marketers are encouraged to use

accurate, effectance-relevant feedback in order to support perceived

competence.

Second, those who plan to add self-tracking as an optional feature

into their products (e.g., workout equipment, sports gear) might con-

sider marketing this feature more heavily toward females, as based on

these experiments self-tracking in effortful activities has a stronger

positive effect on the task experience of females. Such targeted pro-

motion might help marketers to enhance consumer satisfaction,

increase usage frequency, and facilitate brand attachment. However,

this is not to suggest that self-tracking will have a uniformly beneficial

effect among females. For example, when females were made to over-

estimate themselves in Experiment 3, self-tracking in effortful activi-

ties did not have a positive effect on their task experience. Hence, the

results of the present research suggest that those who market self-

tracking products might consider targeting consumers with low self-

confidence at a given task, as self-tracking in effortful activities might

help such individuals enhance their perceived competence and

improve their task experience.

4.3 | Limitations and directions for future research

Several limitations deserve mention. First, all of the experiments in

the present research were conducted via MTurk, which might have

limited the representativeness of the samples (compared to the gen-

eral US population). Although data obtained through MTurk are at

least as reliable as data collected using more traditional methods

(Buhrmester et al., 2016; Kees et al., 2017) and tend to be more

demographically diverse than standard Internet samples and typical

US college samples (Buhrmester et al., 2016), it is prudent to take care

in generalizing these results to the broader population. Indeed, it is

important for future research to replicate these findings in non-MTurk

samples.

Second, the present research focused on the effect of self-

tracking in cognitively effortful activities. Although it is reasonable to

expect analogous findings in physically effortful activities, it is impor-

tant to examine this assumption empirically. Furthermore, as the

experimental tasks were likely to be perceived as fun, at least initially,

it is important to examine the effect of self-tracking in boring and/or

mundane activities. Indeed, self-tracking feedback might even reduce

task boredom by providing interactive elements that could attenuate

non-task-related mind wandering and enhance enjoyment.

Third, the present research examined the effect of self-tracking

on initial task engagement. With repetitive task engagement, con-

sumers can obtain reference points for task performance based on

their own or others' experience, which can influence task experience

because self-tracking feedback can be used in relation to this refer-

ence point. Reference points can even assist in the development of

TABLE 1 Summary of the three experiments

Experiment Manipulation(s) Task Moderator Dependent variable Hypotheses Sample (N) Age distribution

1 Self-tracking Riddle-solving Gender Perceived competence H1 222 18–29 [25%]

30–49 [59%]

>50 [16%]

2 Self-tracking Math-solving Gender Task experience H2a, H2b,

H3a, H3b

226 18–29 [29%]

30–49 [56%]

>50 [15%]

3 Self-tracking

Overestimation

Word-scramble Gender Task experience H4 327 18–29 [26%]

30–49 [56%]

>50 [18%]

Note: All hypotheses were supported.
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more objective self-estimations, thereby buffering against over-

estimation, which can attenuate the negative effect of self-tracking

on task experience. It is important for future research to investigate

how reference points can alter the effect of self-tracking on task

experience.

Finally, it is important for future research to examine the role of

autonomy in relation to self-tracking. Although the authors did not

intend for their experimental designs to include autonomy-thwarting

features, the negative effect of self-tracking on task experience

among males in Experiments 2 and 3 warrants additional investigation

into the potential detrimental effect of self-tracking on perceived

autonomy.

ACKNOWLEDGMENT

We thank Torkel Velure, Ivarr Reyna, and Aleksander Gjerrud for their

contributions to the design and development of experimental mate-

rials for this research. In response to the first author's request, Torkel

Velure, Ivarr Reyna, and Aleksander Gjerrud programmed an indepen-

dent website with high quality for Experiment 1, which contained

both complex experimental design and elegant survey materials.

Indeed, Torkel Velure cooperated with the first author on all three

experiments. We greatly appreciate their effort and time given to this

research.

CONFLICT OF INTERESTS

The authors declare no conflicts of interest.

DATA AVAILABILITY STATEMENT

The data that support the findings of this study are available from the

corresponding author, D. Jin, upon reasonable request.

ORCID

Daoyan Jin https://orcid.org/0000-0002-9675-3992

REFERENCES

Adie, J. W., Duda, J. L., & Ntoumanis, N. (2012). Perceived coach-autonomy

support, basic need satisfaction and the well- and ill-being of elite youth

soccer players: A longitudinal investigation. Psychology of Sport and

Exercise, 13(1), 51–59. https://doi.org/10.1016/j.psychsport.2011.

07.008

Ajana, B. (2018). Introduction: Metric culture and the over-examined life.

In B. Ajana (Ed.), Metric culture: Ontologies of self-tracking practices

(pp. 1–9). Bingley, England: Emerald Publishing Limited.

Baard, P. P., Deci, E. L., & Ryan, R. M. (2004). Intrinsic need satisfaction: A

motivational basis of performance and well-being in two work set-

tings. Journal of Applied Social Psychology, 34(10), 2045–2068. https://
doi.org/10.1111/j.1559-1816.2004.tb02690.x

Bandura, A. (1982). Self-efficacy mechanism in human agency. American

Psychologist, 37(2), 122–147. https://doi.org/10.1037/0003-066X.37.
2.122

Boyer, E., Miltenberger, R. G., Batsche, C., & Fogel, V. (2009). Video model-

ing by experts with video feedback to enhance gymnastics skills. Jour-

nal of Applied Behavior Analysis, 42(4), 855–860. https://doi.org/10.
1901/jaba.2009.42-855

Buhrmester, M., Kwang, T., & Gosling, S. D. (2016). Amazon's Mechanical

Turk: A new source of inexpensive, yet high-quality data? In A. E.

Kazdin (Ed.), Methodological issues and strategies in clinical research

(pp. 133–139). Washington, DC: American Psychological Association.

https://doi.org/10.1037/14805-009

Buser, T., Geijtenbeek, L., & Plug, E. (2018). Sexual orientation, competi-

tiveness and income. Journal of Economic Behavior and Organization,

151, 191–198. https://doi.org/10.1016/j.jebo.2018.03.017
Cadmus-Bertram, L. A., Marcus, B. H., Patterson, R. E., Parker, B. A., &

Morey, B. L. (2015). Randomized trial of a Fitbit-based physical activity

intervention for women. American Journal of Preventive Medicine, 49(3),

414–418. https://doi.org/10.1016/j.amepre.2015.01.020

Chen, F., & Sengupta, J. (2014). Forced to be bad: The positive impact of

low-autonomy vice consumption on consumer vitality. Journal of Con-

sumer Research, 41(4), 1089–1107. https://doi.org/10.1086/678321
Corpus, J. H., & Lepper, M. R. (2007). The effects of person versus perfor-

mance praise on children's motivation: Gender and age as moderating

factors. Educational Psychology, 27(4), 487–508. https://doi.org/10.

1080/01443410601159852

Critchley, H. D., Corfield, D. R., Chandler, M. P., Mathias, C. J., &

Dolan, R. J. (2000). Cerebral correlates of autonomic cardiovascular

arousal: A functional neuroimaging investigation in humans. The Jour-

nal of Physiology, 523(1), 259–270. https://doi.org/10.1111/j.1469-

7793.2000.t01-1-00259.x

Dasgupta, U., Mani, S., Sharma, S., & Singhal, S. (2019). Can gender differ-

ences in distributional preferences explain gender gaps in competi-

tion? Journal of Economic Psychology, 70, 1–11. https://doi.org/10.

1016/j.joep.2018.10.013

Deci, E. L., Koestner, R., & Ryan, R. M. (1999). A meta-analytic review of

experiments examining the effects of extrinsic rewards on intrinsic

motivation. Psychological Bulletin, 125(6), 627–668. https://doi.org/10.
1037/0033-2909.125.6.627

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
Dehaene, S., Kerszberg, M., & Changeux, J.-P. (1998). A neuronal model of

a global workspace in effortful cognitive tasks. Proceedings of the

National Academy of Sciences, 95(24), 14529–14534. https://doi.org/
10.1073/pnas.95.24.14529

Dragone, D. (2009). I am getting tired: Effort and fatigue in intertemporal

decision-making. Journal of Economic Psychology, 30(4), 552–562.
https://doi.org/10.1016/j.joep.2009.03.008

Dweck, C. S., Davidson, W., Nelson, S., & Enna, B. (1978). Sex differences

in learned helplessness: II. The contingencies of evaluative feedback in

the classroom and III. An experimental analysis. Developmental Psychol-

ogy, 14(3), 268–276. https://doi.org/10.1037/0012-1649.14.3.268
Earley, P. C., Northcraft, G. B., Lee, C., & Lituchy, T. R. (1990). Impact of

process and outcome feedback on the relation of goal setting to task

performance. Academy of Management Journal, 33(1), 87–105. https://
doi.org/10.5465/256353

Etkin, J. (2016). The hidden cost of personal quantification. Journal of Con-

sumer Research, 42(6), 967–984. https://doi.org/10.1093/jcr/ucv095
Hayes, A. F. (2013). Model templates for PROCESS for SPSS and SAS.

Retrieved from http://www.afhayes.com/

Herbert, J., & Stipek, D. (2005). The emergence of gender differences in

children's perceptions of their academic competence. Journal of

Applied Developmental Psychology, 26(3), 276–295. https://doi.org/10.
1016/j.appdev.2005.02.007

Heslin, P. A., & Latham, G. P. (2004). The effect of upward feedback on

managerial behavior. Applied Psychology. An International Review, 53(1),

23–37. https://doi.org/10.1111/j.1464-0597.2004.00159.x
Hsee, C. K., Yu, F., Zhang, J., & Zhang, Y. (2003). Medium maximization.

Journal of Consumer Research, 30(1), 1–14. https://doi.org/10.1086/
374702

Jagacinski, C. M., & Nicholls, J. G. (1987). Competence and affect in task

involvement and ego involvement: The impact of social comparison

information. Journal of Educational Psychology, 79(2), 107–114.
https://doi.org/10.1037/0022-0663.79.2.107

JIN ET AL. 11

https://orcid.org/0000-0002-9675-3992
https://orcid.org/0000-0002-9675-3992
https://doi.org/10.1016/j.psychsport.2011.07.008
https://doi.org/10.1016/j.psychsport.2011.07.008
https://doi.org/10.1111/j.1559-1816.2004.tb02690.x
https://doi.org/10.1111/j.1559-1816.2004.tb02690.x
https://doi.org/10.1037/0003-066X.37.2.122
https://doi.org/10.1037/0003-066X.37.2.122
https://doi.org/10.1901/jaba.2009.42-855
https://doi.org/10.1901/jaba.2009.42-855
https://doi.org/10.1037/14805-009
https://doi.org/10.1016/j.jebo.2018.03.017
https://doi.org/10.1016/j.amepre.2015.01.020
https://doi.org/10.1086/678321
https://doi.org/10.1080/01443410601159852
https://doi.org/10.1080/01443410601159852
https://doi.org/10.1111/j.1469-7793.2000.t01-1-00259.x
https://doi.org/10.1111/j.1469-7793.2000.t01-1-00259.x
https://doi.org/10.1016/j.joep.2018.10.013
https://doi.org/10.1016/j.joep.2018.10.013
https://doi.org/10.1037/0033-2909.125.6.627
https://doi.org/10.1037/0033-2909.125.6.627
https://doi.org/10.1207/S15327965PLI1104_01
https://doi.org/10.1073/pnas.95.24.14529
https://doi.org/10.1073/pnas.95.24.14529
https://doi.org/10.1016/j.joep.2009.03.008
https://doi.org/10.1037/0012-1649.14.3.268
https://doi.org/10.5465/256353
https://doi.org/10.5465/256353
https://doi.org/10.1093/jcr/ucv095
http://www.afhayes.com/
https://doi.org/10.1016/j.appdev.2005.02.007
https://doi.org/10.1016/j.appdev.2005.02.007
https://doi.org/10.1111/j.1464-0597.2004.00159.x
https://doi.org/10.1086/374702
https://doi.org/10.1086/374702
https://doi.org/10.1037/0022-0663.79.2.107


Jakicic, J. M., Davis, K. K., Rogers, R. J., King, W. C., Marcus, M. D.,

Helsel, D., … Belle, S. H. (2016). Effect of wearable technology com-

bined with a lifestyle intervention on long-term weight loss: The IDEA

randomized clinical trial. Journal of the American Medical Association,

316(11), 1161–1171. https://doi.org/10.1001/jama.2016.12858

Johnson, D. S., Perlow, R., & Pieper, K. F. (1993). Differences in task perfor-

mance as a function of type of feedback: Learning-oriented versus

performance-oriented feedback. Journal of Applied Social Psychology, 23

(4), 303–320. https://doi.org/10.1111/j.1559-1816.1993.tb01089.x
Johnson, E. J. (2008). Man, my brain is tired: Linking depletion and cogni-

tive effort in choice. Journal of Consumer Psychology, 18(1), 14–16.
https://doi.org/10.1016/j.jcps.2007.10.003

Jung, J. H., Schneider, C., & Valacich, J. (2010). Enhancing the motivational

affordance of information systems: The effects of real-time perfor-

mance feedback and goal setting in group collaboration environments.

Management Science, 56(4), 724–742. https://doi.org/10.1287/mnsc.

1090.1129

Jussim, L., Coleman, L., & Nassau, S. (1987). The influence of self-esteem

on perceptions of performance and feedback. Social Psychology Quar-

terly, 50(1), 95–99. https://doi.org/10.2307/2786894
Jussim, L., Soffin, S., Brown, R., Ley, J., & Kohlhepp, K. (1992). Understand-

ing reactions to feedback by integrating ideas from symbolic inter-

actionism and cognitive evaluation theory. Journal of Personality and

Social Psychology, 62(3), 402–421. https://doi.org/10.1037/0022-

3514.62.3.402

Karapanos, E., Gouveia, R., Hassenzahl, M., & Forlizzi, J. (2016). Wellbeing

in the making: Peoples' experiences with wearable activity trackers.

Psychology of Well-Being, 6(1), 4. https://doi.org/10.1186/s13612-

016-0042-6

Kees, J., Berry, C., Burton, S., & Sheehan, K. (2017). An analysis of data

quality: Professional panels, student subject pools, and Amazon's

Mechanical Turk. Journal of Advertising, 46(1), 141–155. https://doi.
org/10.1080/00913367.2016.1269304

Kim, J., Fiore, A. M., & Lee, H.-H. (2007). Influences of online store percep-

tion, shopping enjoyment, and shopping involvement on consumer

patronage behavior towards an online retailer. Journal of Retailing and

Consumer Services, 14(2), 95–107. https://doi.org/10.1016/j.

jretconser.2006.05.001

Kwan, B. M., & Bryan, A. D. (2010). Affective response to exercise as a

component of exercise motivation: Attitudes, norms, self-efficacy, and

temporal stability of intentions. Psychology of Sport and Exercise, 11(1),

71–79. https://doi.org/10.1016/j.psychsport.2009.05.010
Lirgg, C. D., Chase, M. A., George, T. R., & Ferguson, R. H. (1996). Impact

of conception of ability and sex-type of task on male and female self-

efficacy. Journal of Sport and Exercise Psychology, 18(4), 426–434.
https://doi.org/10.1123/jsep.18.4.426

Mouratidis, A., Vansteenkiste, M., Lens, W., & Sideridis, G. (2008). The

motivating role of positive feedback in sport and physical education:

Evidence for a motivational model. Journal of Sport and Exercise Psy-

chology, 30(2), 240–268. https://doi.org/10.1123/jsep.30.2.240
Niemiec, C. P., Soenens, B., & Vansteenkiste, M. (2014). Is relatedness

enough? On the importance of need support in different types of social

experiences. In N. Weinstein (Ed.), Human motivation and interpersonal

relationships: Theory, research and applications (pp. 77–96). Dordrecht, the

Netherlands: Springer. https://doi.org/10.1007/978-94-017-8542-6_4

Niemiec, C. P., & Spence, G. B. (2017). Optimal motivation at work. In L. G.

Oades, M. F. Steger, A. Delle Fave, & J. Passmore (Eds.), The Wiley Black-

well handbook of the psychology of positivity and strengths-based approaches

at work (pp. 82–98). Chichester, England: JohnWiley & Sons, Ltd.

Pajares, F. (2002). Gender and perceived self-efficacy in self-regulated

learning. Theory Into Practice, 41(2), 116–125. https://doi.org/10.

1207/s15430421tip4102_8

Pettinico, G., & Milne, G. R. (2017). Living by the numbers: Understanding

the “quantification effect”. Journal of Consumer Marketing, 34(4),

281–291. https://doi.org/10.1108/JCM-06-2016-1839

Promberger, M., & Marteau, T. M. (2013). When do financial incentives

reduce intrinsic motivation? Comparing behaviors studied in psycho-

logical and economic literatures. Health Psychology, 32(9), 950–957.
https://doi.org/10.1037/a0032727

Puca, R. M., & Schmalt, H.-D. (1999). Task enjoyment: A mediator between

achievement motives and performance. Motivation and Emotion, 23(1),

15–29. https://doi.org/10.1023/A:1021327300925
Roberts, T.-A. (1991). Gender and the influence of evaluations on self-

assessments in achievement settings. Psychological Bulletin, 109(2),

297–308. https://doi.org/10.1037/0033-2909.109.2.297
Roberts, T.-A., & Nolen-Hoeksema, S. (1989). Sex differences in reactions

to evaluative feedback. Sex Roles, 21(11–12), 725–747. https://doi.
org/10.1007/BF00289805

Ryan, R. M. (1982). Control and information in the intrapersonal sphere:

An extension of cognitive evaluation theory. Journal of Personality and

Social Psychology, 43(3), 450–461. https://doi.org/10.1037/0022-

3514.43.3.450

Ryan, R. M., & Deci, E. L. (2000a). Intrinsic and extrinsic motivations: Clas-

sic definitions and new directions. Contemporary Educational Psychol-

ogy, 25(1), 54–67. https://doi.org/10.1006/ceps.1999.1020
Ryan, R. M., & Deci, E. L. (2000b). Self-determination theory and the facili-

tation of intrinsic motivation, social development, and well-being.

American Psychologist, 55(1), 68–78. https://doi.org/10.1037/0003-

066X.55.1.68

Ryan, R. M., & Deci, E. L. (2008). From ego depletion to vitality: Theory

and findings concerning the facilitation of energy available to the self.

Social and Personality Psychology Compass, 2(2), 702–717. https://doi.
org/10.1111/j.1751-9004.2008.00098.x

Ryan, R. M., & Deci, E. L. (2017). Self-determination theory: Basic psychologi-

cal needs in motivation, development, and wellness. New York, NY: The

Guilford Press.

Ryan, R. M., & Frederick, C. (1997). On energy, personality, and health:

Subjective vitality as a dynamic reflection of well-being. Journal of Per-

sonality, 65(3), 529–565. https://doi.org/10.1111/j.1467-6494.1997.
tb00326.x

Ryan, R. M., Mims, V., & Koestner, R. (1983). Relation of reward contingency

and interpersonal context to intrinsic motivation: A review and test using

cognitive evaluation theory. Journal of Personality and Social Psychology,

45(4), 736–750. https://doi.org/10.1037/0022-3514.45.4.736
Sanz-Vergel, A. I., & Rodríguez-Muñoz, A. (2013). The spillover and cross-

over of daily work enjoyment and well-being: A diary study among

working couples. Journal of Work and Organizational Psychology, 29(3),

179–185. https://doi.org/10.5093/tr2013a24
Shen, L., & Hsee, C. K. (2017). Numerical nudging: Using an accelerating

score to enhance performance. Psychological Science, 28(8),

1077–1086. https://doi.org/10.1177/0956797617700497
Singh, N. A., Stavrinos, T. M., Scarbek, Y., Galambos, G., Liber, C., &

Singh, M. A. F. (2005). A randomized controlled trial of high versus low

intensity weight training versus general practitioner care for clinical

depression in older adults. The Journals of Gerontology: Series A, Biologi-

cal Sciences and Medical Sciences, 60(6), 768–776. https://doi.org/10.
1093/gerona/60.6.768

Solberg, P. A., Hopkins, W. G., Ommundsen, Y., & Halvari, H. (2012).

Effects of three training types on vitality among older adults: A self-

determination theory perspective. Psychology of Sport and Exercise, 13

(4), 407–417. https://doi.org/10.1016/j.psychsport.2012.01.006
Sørebø, Ø., Halvari, H., Gulli, V. F., & Kristiansen, R. (2009). The role of

self-determination theory in explaining teachers' motivation to con-

tinue to use e-learning technology. Computers & Education, 53(4),

1177–1187. https://doi.org/10.1016/j.compedu.2009.06.001

Taylor, I. M., & Lonsdale, C. (2010). Cultural differences in the relationships

among autonomy support, psychological need satisfaction, subjective

vitality, and effort in British and Chinese physical education. Journal of

Sport and Exercise Psychology, 32(5), 655–673. https://doi.org/10.

1123/jsep.32.5.655

12 JIN ET AL.

https://doi.org/10.1001/jama.2016.12858
https://doi.org/10.1111/j.1559-1816.1993.tb01089.x
https://doi.org/10.1016/j.jcps.2007.10.003
https://doi.org/10.1287/mnsc.1090.1129
https://doi.org/10.1287/mnsc.1090.1129
https://doi.org/10.2307/2786894
https://doi.org/10.1037/0022-3514.62.3.402
https://doi.org/10.1037/0022-3514.62.3.402
https://doi.org/10.1186/s13612-016-0042-6
https://doi.org/10.1186/s13612-016-0042-6
https://doi.org/10.1080/00913367.2016.1269304
https://doi.org/10.1080/00913367.2016.1269304
https://doi.org/10.1016/j.jretconser.2006.05.001
https://doi.org/10.1016/j.jretconser.2006.05.001
https://doi.org/10.1016/j.psychsport.2009.05.010
https://doi.org/10.1123/jsep.18.4.426
https://doi.org/10.1123/jsep.30.2.240
https://doi.org/10.1007/978-94-017-8542-6_4
https://doi.org/10.1207/s15430421tip4102_8
https://doi.org/10.1207/s15430421tip4102_8
https://doi.org/10.1108/JCM-06-2016-1839
https://doi.org/10.1037/a0032727
https://doi.org/10.1023/A:1021327300925
https://doi.org/10.1037/0033-2909.109.2.297
https://doi.org/10.1007/BF00289805
https://doi.org/10.1007/BF00289805
https://doi.org/10.1037/0022-3514.43.3.450
https://doi.org/10.1037/0022-3514.43.3.450
https://doi.org/10.1006/ceps.1999.1020
https://doi.org/10.1037/0003-066X.55.1.68
https://doi.org/10.1037/0003-066X.55.1.68
https://doi.org/10.1111/j.1751-9004.2008.00098.x
https://doi.org/10.1111/j.1751-9004.2008.00098.x
https://doi.org/10.1111/j.1467-6494.1997.tb00326.x
https://doi.org/10.1111/j.1467-6494.1997.tb00326.x
https://doi.org/10.1037/0022-3514.45.4.736
https://doi.org/10.5093/tr2013a24
https://doi.org/10.1177/0956797617700497
https://doi.org/10.1093/gerona/60.6.768
https://doi.org/10.1093/gerona/60.6.768
https://doi.org/10.1016/j.psychsport.2012.01.006
https://doi.org/10.1016/j.compedu.2009.06.001
https://doi.org/10.1123/jsep.32.5.655
https://doi.org/10.1123/jsep.32.5.655


Vancouver, J. B., & Ilgen, D. R. (1989). Effects of interpersonal orientation

and the sex-type of the task on choosing to work alone or in groups.

Journal of Applied Psychology, 74(6), 927–934. https://doi.org/10.

1037/0021-9010.74.6.927

Weathers, D., Siemens, J. C., & Kopp, S. W. (2017). Tracking food intake as

bites: Effects on cognitive resources, eating enjoyment, and self-control.

Appetite, 111, 23–31. https://doi.org/10.1016/j.appet.2016.12.018
Whitson, J. R. (2013). Gaming the quantified self. Surveillance & Society, 11

(1/2), 163–176. https://doi.org/10.24908/ss.v11i1/2.4454
Williams, G. C., Patrick, H., Niemiec, C. P., Ryan, R. M., Deci, E. L., &

Lavigne, H. M. (2011). The Smoker's Health Project: A self-determination the-

ory intervention to facilitate maintenance of tobacco abstinence. Contempo-

rary Clinical Trials, 32(4), 535–543. https://doi.org/10.1016/j.cct.2011.03.002
Zhou, J. (1998). Feedback valence, feedback style, task autonomy, and

achievement orientation: Interactive effects on creative performance.

Journal of Applied Psychology, 83(2), 261–276. https://doi.org/10.

1037/0021-9010.83.2.261

AUTHOR BIOGRAPHIES

Daoyan Jin has been a PhD Fellow in the Marketing Management

program at University of South-Eastern Norway (USN),

2015–2019. Jin worked as the student representative in the Pro-

gram Board for 2 years. Jin has been participating and presenting

his work at various international conferences, including EMAC,

ACR, and AMA. His research interests are in marketing strategy

and consumer behavior with a focus on self-quantification, moti-

vation, and consumer experience.

Professor Hallgeir Halvari has been a faculty member at the

Department of Business, Marketing, and Law, University of

South-Eastern Norway, Hønefoss, Norway, since 1994, and a fac-

ulty member at the Department of Coaching and Psychology,

Norwegian School of Sport Sciences, Oslo, Norway, since 2001.

Halvari is an international expert in research on motivation and

self-determined behavior and has published numerous research

articles on well-being, physical health, and performance-related

factors in the fields of health, work, education, and sport.

Natalia Maehle is an Associate professor at the Mohn Centre for

Innovation and Regional Development, Western Norway Univer-

sity of Applied Sciences. She is doing teaching and research on

marketing, digital business models, social media, and innovation.

She has widely published in the international journals such as

Journal of Marketing, European Journal of Marketing, Journal of

Marketing Communications, Journal of Consumer Behaviour,

International Journal of Market Research, and Journal of Prod-

uct & Brand Management. Maehle is also a regular presenter on

international and national conferences.

Christopher P. Niemiec, Ph.D., is an Associate Professor in Psy-

chology at the University of Rochester. His program of research

has extended principles from self-determination theory in social,

personality, and developmental psychology, and has applied those

principles to the domains of education, health, and organizational

behavior. His primary research interests include the nature and

function of basic psychological needs, human wellness, health

behavior change and its maintenance, life goals, and cross-cultural

issues. As well, Dr. Niemiec is an award-winning teacher at the

University of Rochester, having been named Professor of the Year

in the Social Sciences in 2012–2013, among other honors.

SUPPORTING INFORMATION

Additional supporting information may be found online in the

Supporting Information section at the end of this article.

How to cite this article: Jin D, Halvari H, Maehle N,

Niemiec CP. Self-tracking in effortful activities: Gender

differences in consumers' task experience. J Consumer Behav.

2020;1–13. https://doi.org/10.1002/cb.1865

JIN ET AL. 13

https://doi.org/10.1037/0021-9010.74.6.927
https://doi.org/10.1037/0021-9010.74.6.927
https://doi.org/10.1016/j.appet.2016.12.018
https://doi.org/10.24908/ss.v11i1/2.4454
https://doi.org/10.1016/j.cct.2011.03.002
https://doi.org/10.1037/0021-9010.83.2.261
https://doi.org/10.1037/0021-9010.83.2.261
https://doi.org/10.1002/cb.1865

	Self-tracking in effortful activities: Gender differences in consumers' task experience
	1  INTRODUCTION
	2  THEORETICAL FRAMEWORK AND HYPOTHESES
	2.1  Self-determination theory
	2.2  Self-tracking and perceived competence in effortful activities
	2.3  The moderating role of gender
	2.4  Task experience: Enjoyment
	2.5  Task experience: Subjective vitality

	3  METHODOLOGICAL APPROACH
	3.1  Experiment 1
	3.1.1  Design and method
	3.1.2  Results
	3.1.3  Discussion

	3.2  Experiment 2
	3.2.1  Design and method
	3.2.2  Results
	3.2.3  Discussion

	3.3  Experiment 3
	3.3.1  Design and method
	3.3.2  Results
	3.3.3  Discussion


	4  GENERAL DISCUSSION
	4.1  Theoretical contributions
	4.2  Practical implications
	4.3  Limitations and directions for future research

	ACKNOWLEDGMENT
	  CONFLICT OF INTERESTS
	  DATA AVAILABILITY STATEMENT

	REFERENCES


