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With the advent of positive psychology at the 
turn of the 21st century, greater attention 
has been paid to the different ways in 

which adults might flourish and experience greater 
well-being. Researchers in the past two decades have 
demonstrated the benefits of engaging in a variety 
of positive intra- and interpersonal activities such 
as generosity (e.g., Dunn, Aknin & Norton, 2008), 
gratitude (e.g., Emmons & McCullough, 2003), 
and mindfulness (e.g., Brown & Ryan, 2003). It 
is somewhat surprising, then, that play in adults 
has been understudied as a possibly important 
facet of a life well-lived. As Van Vleet and Feeney 
(2015) noted, although many scholars have 
investigated the varieties and functions of play in 
children and nonhuman animals, they have paid 
much less attention to adult play and its effects. 
Because playing games is a particularly good way 
to satisfy the basic human needs identified by self-

determination theory (Deci & Ryan, 2000; Ryan & 
Deci, 2017)—namely autonomy, competence and 
relatedness (Rigby & Ryan, 2011)—more research 
examining the impact of game play upon the 
positive emotional states and well-being of adults is 
called for. The primary goal of the current study was 
to establish whether a brief game play experience 
increases a particular aspect of well-being: the 
feeling of being alive and full of energy, known 
as subjective vitality (Ryan & Frederick, 1997). We 
also explored whether this experience produces a 
decrease in negative affect.

As interactive media, games can be exception-
ally diverse in their content, medium, structure and 
length. One of the features of a game session that 
has the potential to strongly affect the play experi-
ence is whether one is playing competitively against 
an opponent (as in chess and individual sports such 
as golf or tennis), together with others cooperatively 
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against the challenges of the game (as in Dungeons 
and Dragons or massively multiplayer online 
roleplaying games [MMORPGs] such as World of 
Warcraft), or by oneself (as in solitaire or many 
single-player video games). Although researchers 
have compared cooperative versus competitive play, 
no consistent pattern of results has emerged. The 
literature on this topic is also currently limited to 
video games, where people frequently play together 
remotely, rather than in the same space. Given the 
growing popularity of modern board and card 
games (e.g., Wingfield, 2014) and other forms of 
nondigital play (e.g., tabletop roleplaying games, 
escape rooms), there is a need to extend existing 
research to incorporate these types of colocated 
play experiences. Therefore, the second goal of the 
current study was to explore possible differences in 
subjective vitality and negative affect across the two 
modes of social play (competitive and cooperative).

Adult Play and Well-Being
The vast majority of scholarly attention on the 
role of play in development and functioning 
has focused on animals (e.g., Burghardt, 2005) 
and children (e.g., Smith & Roopnarine, 2019). 
However, there is evidence that play is important for 
well-being in adults. For example, Csikszentmihalyi 
(2000) described an early study where he asked 
individuals to refrain from “doing anything that 
is ‘play’ or non-instrumental” (p. 162). After 48 
hours, 80% of participants reported an increase 
in physical symptoms such as tiredness, irritability, 
and headaches, as well as decreases in creativity 
and reasonableness. Van Vleet and Feeney (2015) 
reviewed evidence that play among partners in 
romantic relationships is associated with feelings 
of trust and intimacy toward one’s partner as well 
as reductions in conflict. In addition, Russoniello, 
O’Brien, and Parks (2009) showed that playing 
casual video games can improve mood, increase 
relaxation, and reduce anxiety.

Self-determination theory (Deci & Ryan, 2000; 
Ryan & Deci, 2017) provides a model for under-
standing why play may be vital to adult well-being. 
According to self-determination theory, all humans 
have three basic needs: autonomy (the need to 
freely choose one’s own actions), competence (the 
need for challenge and to demonstrate the skills 
to meet those challenges), and relatedness (the 
need to meaningfully and securely connect with 
others). People tend to be intrinsically motivated 
to engage in activities that satisfy these needs, 
and doing so fosters well-being. Game play is very 

often associated with freedom of choice, mastery,  
and/or social connection. For example, a chess 
player not only decides to play, but makes many 
strategic decisions during each game, can see 
improvement with practice, and may connect 
with opponents and members of the broader play 
community. Ryan and colleagues (Rigby & Ryan, 
2011; Ryan, Rigby, & Przybylski, 2006), through 
their Player Experience of Need Satisfaction model, 
demonstrated how self-determination theory 
applies specifically to video game play. Specifically, 
satisfaction of autonomy, competence, and relat-
edness needs through play resulted in increased 
enjoyment and motivation to play again in the 
future. Moreover, satisfaction of competence needs 
in particular was associated with positive changes 
in mood and state self-esteem. 

Subjective vitality. Constructs such as positive 
emotion, life satisfaction, and self-esteem have 
been heavily researched as indicators of well-being. 
Subjective vitality, defined as “one’s conscious 
experience of possessing energy and aliveness” 
(Ryan & Frederick, p. 530), has received relatively 
less attention. Ryan and Frederick argued that 
subjective vitality has both somatic and psychologi-
cal origins. For example, although the experience 
of pain or illness will tend to reduce one’s feeling 
of vitality, two individuals with the same physical 
condition may experience that condition differ-
ently (e.g., as a temporary challenge or a constant 
burden), resulting in differing perceived energy 
levels. More broadly, they argued that a feeling of 
energy and vitality can spring from any activity that 
satisfies autonomy, competence, and relatedness 
needs. For example, Nix, Ryan, Manly, and Deci 
(1999) experimentally varied whether participants 
engaged in a card-sorting activity in an autonomous 
or controlled fashion, and found that those in 
the former condition reported greater feelings of 
vitality.

Ryan and Frederick (1997) argued that the 
experience of subjective vitality has the potential to 
spur personal agency and growth, foster resilience, 
and lead to behavioral choices that support physi-
cal health. Little research thus far has examined 
the role of vitality as a precursor to behavior, well-
being, or physical health, however. Instead, most 
studies have focused upon subjective vitality as an 
outcome of positive and negative physical experi-
ences and activities (e.g., Niemiec, Ryan, Patrick, 
Deci, & Williams, 2010). Ryan and Frederick 
(1997) found that individuals experiencing more 
severe physical symptoms and more disabling pain 
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reported lower vitality, whereas physical self-esteem 
and adherence to an exercise regimen were both 
associated with greater subjective vitality. Others 
have shown that, for physical activities such as play-
ing soccer (Ommundsen, Lemyre, Abrahamsen 
& Roberts, 2010) and taking walks during work 
breaks (Kinnaflick, Thøgersen-Ntoumani, Duda, 
& Taylor, 2014), perceived autonomy within the 
activity is associated with greater subjective vitality.

Play and vitality. We chose to focus on the 
effects of play upon subjective vitality for several 
reasons. The experience of subjective vitality is an 
indicator of flourishing (Ryan & Deci, 2001) and is 
positively associated with other aspects of well-being 
such as self-actualization and self-esteem (Ryan & 
Frederick, 1997) and life satisfaction (Uysal, Satici, 
Satici, & Akin, 2014). As noted above, games in 
particular can satisfy the human needs of autonomy, 
competence, and relatedness. In turn, satisfaction 
of these needs is expected to promote vitality (Deci 
& Ryan, 2000). Therefore, if play can be shown to 
foster a sense of aliveness in adults, it suggests that 
play might serve as a pleasurable form of “wellness 
exercise.”

Another reason to expect game play to pro-
mote subjective vitality is that games provide the 
opportunity to experience fiero, an Italian word 
for pride in success, which game designers have 
adopted to refer to the emotional thrill of triumph-
ing over adversity (McGonigal, 2011). The rush 
of fiero from victory or a particularly well-played 
moment within a game (even if one ultimately 
loses the game) is likely to increase one’s sense of 
being alive and full of energy—that is, it is likely to 
increase subjective vitality.

Research on the effect of play upon feelings of 
energy and vitality is mostly limited to sports and 
exercise games with a clear emphasis on physical 
activity (e.g., Mackintosh, Standage, Staiano, Lester, 
& McNarry, 2016; Ommundsen et al., 2010). In the 
only two published experimental studies on video 
game play and vitality, Ryan et al. (2006) found 
that vitality actually dropped after playing a 3D 
adventure video game for 40 minutes, although 
the change in vitality was more positive for par-
ticipants whose competence need was satisfied 
through play. Researchers have yet to examine the 
effects of playing a game that is neither physically 
demanding nor digital in nature upon subjective 
vitality. Because participants in our study played 
for a shorter period of time than in Ryan et al.’s 
research (15–20 minutes), and had the opportunity 
to improve their performance through multiple 
plays (thereby fostering competence), we expected 

that the brief play session would energize rather 
than drain participants. Therefore, Hypothesis 1 
was that, regardless of the mode of play, participants 
would experience an increase in subjective vitality 
from pregame to postgame.

Negative affect. Whereas our focus in the cur-
rent investigation was on the impact of play upon 
vitality as a marker of a state of well-being, play also 
has the potential to reduce negative emotions and 
stress. For example, Wang, Rouse, and Mancuso 
(2017) found that participants who played the video 
game The Sims 2 for 25 minutes experienced no 
change in positive affect, but a significant decrease 
in negative affect. Therefore, we also examined 
changes in negative affect as a function of competi-
tive, cooperative, and solo play. 

Competitive Versus Cooperative Play
Until the rise of video games in the latter part of 
the 20th century, most games were both social 
(rather than solitary) and competitive in nature 
(either one vs. one, one vs. many, or team vs. 
team). An increase in the availability of cooperative 
game experiences began with tabletop roleplaying 
games such as Dungeons and Dragons, followed by 
many modern video games, and more recently 
cooperative tabletop games (e.g., Pandemic) and 
escape rooms (Nicholson, 2015). Whether one is 
playing competitively or cooperatively may provide 
different experiences in terms of need satisfaction 
and effects on feelings of energy and aliveness.

Competitive and cooperative play are both 
social in nature, but they do differ in several 
respects. The former (usually) has a goal structure 
where progress toward victory for one player tends 
to impede progress toward victory for other players, 
whereas in the latter, players’ goals are aligned, 
and they succeed or fail together (Bonta, 1997). 
Working together toward a game goal could either 
promote or inhibit a state of well-being. On the one 
hand, cooperation can lead to increased feelings of 
relatedness as the two (or more) players coordinate 
their actions to achieve a game goal together and 
hopefully enjoy a shared victory. Standage, Duda, 
and Pensgaard (2005) found that participants 
playing a dancing video game experienced greater 
need satisfaction, positive affect, and subjective 
vitality when playing together against another 
team, as opposed to playing against each other  
(1 vs. 1). Iizuka (1994) found that participants play-
ing a video bowling game cooperatively spent more 
time looking at and talking to play partners than 
others who played the same game competitively. 
Finally, cooperative play can also create moments 
of camaraderie and mutual storytelling even in the 
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face of failure (Maynard & Herron, 2016). 
On the other hand, the direct competition 

against another human opponent might promote 
physiological arousal and greater opportunities for 
fiero, both of which could lead to feelings of vitality. 
Kivikangas, Kätsyri, Järvelä, & Ravaja (2014) found 
that men (and, in one of two experiments, women) 
experienced greater positive emotion and arousal 
in response to competitive over cooperative video 
game play. Schmierbach, Xu, Oeldorf-Hirsch, and 
Dardis (2012) found that participants enjoyed play-
ing a video game of football more against another 
player than cooperatively or against a computer 
opponent, and suggested that the interdependence 
inherent in cooperative play may create frustration 
and detract from the enjoyment of the activity. 

In sum, there is not a consistent pattern 
of results on the effects of cooperative versus 
competitive play on outcomes such as enjoyment 
or emotional state. Therefore, we did not make 
specific predictions regarding the relative effect of 
competitive versus cooperative play upon subjec-
tive vitality. However, we examined this possible 
effect in order to contribute to the literature on 
potential differences in the experience of playing 
cooperatively versus competitively.

Finally, individuals differ in the kinds of play 
they prefer, and some enjoy competitive situa-
tions more than others. For example, Yee (2006) 
surveyed 3,000 MMORPG players and identified 
10 separate player motivations, two of which 
were competition and teamwork. A strong match 
between one’s play preferences and the play experi-
ence may promote particularly positive outcomes. 
Therefore, in the present study, we included a mea-
sure of trait competitiveness to test the hypothesis 
that a player’s inclination (or disinclination) for 
competition would interact with the game mode. 
With Hypothesis 2, we expected that trait competi-
tiveness would moderate the relationship between 
game mode and subjective vitality, such that the 
increase in vitality from pregame to postgame 
would be stronger for competitive participants in 
the competitive condition.

Solo Play
Video games on computers and consoles in the 
1980s and beyond greatly increased the opportunity 
to play games alone, and in the past decade there 
has been a notable increase in board games that 
provide modes for solo play (Leorke, 2018). The 
key feature of solitary play is the lack of human play 
partners. In terms of need satisfaction, although 
solo play can satisfy autonomy and competence 

needs as one makes in-game choices and develops 
their skills, it provides no inherent opportunity to 
relate to others or experience a sense of belong-
ingness during the game. In contrast, multiplayer 
games can provide opportunities to meet new 
people and establish or strengthen friendships 
while playing the game (e.g., Williams et al., 
2006). Further, sharing an activity can enhance 
the experience relative to when it is undertaken 
alone (Boothby, Clark, & Bargh, 2014). Kaye and 
Bryce (2014) found that, in recalling solitary and 
social video game sessions, participants reported 
greater positive emotion as a result of social play. 
We followed up our investigation of social play 
in Study 1 with a second study utilizing the same 
research protocol but examining a solo play mode. 
We hypothesized that, although the benefits of 
solo play may be somewhat smaller as compared 
to competitive or cooperative play, it would still 
result in increased subjective vitality (Hypothesis 
1) because it could still satisfy a player’s need for 
autonomy and competence. 

Study 1
Method
Participants. Participants were 108 college students 
who received psychology subject pool credit in 
exchange for their participation. We recruited 
participants by posting information about our study 
on the department’s online subject pool system 
account (Sona Systems, www.sona-systems.com), 
where participants can view available studies and 
reserve a time slot to participate. Two participants 
were excluded from analyses for skipping whole 
pages of the pre- or postgame questionnaire, result-
ing in a final sample of 106 participants (53 play 
pairs). Participants had a mean age of 20.64 years  
(SD = 1.69 years). There were 81 female participants 
(76.4%), 24 male participants (22.6%), and one 
participant who marked “other” as their gender.

Because of difficulties associated with schedul-
ing two participants to play together (namely, when 
only one participant signed up or two signed up but 
one did not show), we adjusted the recruitment 
procedure so that the participant who signed up 
was asked to bring someone to play the game with 
them (such as a friend, classmate, or roommate). As 
a result, of the 106 participants, 34 participants were 
assigned to their partners (17 play pairs) and 72 
played with a partner they had brought with them 
to the study (36 play pairs). Because participating 
with an assigned versus chosen partner may affect 
the play experience, we included this variable in all 
analyses, as described below.
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Design. Rhino Hero (Frisco & Strumpf, 2011), 
a dexterity card-stacking game, was chosen for this 
study because it is simple (making it easy to learn 
quickly), quick (playtime is roughly 5 minutes), 
and relatively unknown in the United States (as it 
is produced in Germany). The original Rhino Hero 
game is competitive, where players take turns plac-
ing cards to form levels of an apartment building. 
Some cards have particular abilities, such as forcing 
one’s opponent to move a wooden rhino figure up 
the building. A player wins by being the first to get 
rid of their hand of seven cards without knocking 
the tower over. We created a cooperative version 
of the game by giving each player a smaller hand 
of five cards. Their goal in this mode was to build 
the tower together, attempting to win by getting rid 
of both of their hands without knocking the tower 
over. Prior to their arrival, pairs of participants were 
randomly assigned to play either the competitive 
(30 pairs, n = 60) or cooperative (23 pairs, n = 46) 
version of the game based upon the results of a 
die roll.

Measures.
Subjective vitality. We measured participants’ 

current feeling of being full of energy and life with 
the Ryan and Frederick (1997) subjective vitality 
measure both before and after play. Based upon 
the results of validation work by Bostic, Rubio, and 
Hood (2000), we used the six-item version of the 
scale that omitted the single reverse-scored item 
from the original scale. A sample item is, “I feel 
energized right now.” For each item, respondents 
chose a response from 1 (not at all true) to 7 (very 
true). Bostic et al. reported coefficient alpha values 
above .80 across two samples for this scale. In Study 
1, coefficient alpha values were very good (.89 and 
.93 for before and after play, respectively).

Negative affect. The Negative Affect subscale 
of the Positive and Negative Affect Scale (PANAS; 
Watson, Clark, & Tellegen, 1988) was included in 
both the pregame and postgame questionnaire. It 
contains 10 single-word items (e.g., “distressed,” 
“irritable”). Items represent emotional states, and 
respondents indicated the extent to which they felt 
each of those states at the present moment on a 
Likert-type scale from 1 (very slightly or not at all) to 
5 (extremely). Watson et al. (1988) reported a coeffi-
cient alpha of .85 when using the “present moment” 
version of the scale instructions. Coefficient alpha 
values for Study 1 before play (a = .81) and after 
play (a = .73) were fair to good.

Competitiveness. Trait competitiveness was 
measured in the postgame questionnaire with the 

Enjoyment of Competition subscale of the Revised 
Competitiveness Index (Houston, Harris, McIntire, 
& Francis, 2002), which contains 9 items (e.g., “I 
get satisfaction from competing with others.”). 
Respondents indicated agreement with each item 
on a 5-point scale from 1 (strongly disagree) to 5 
(strongly agree). Houston et al. reported a coefficient 
alpha of .90 for this subscale, and in Study 1, inter-
nal reliability was very good (a = .92).

Win percentage. In the postgame questionnaire, 
we asked participants to record the number of 
games that they played and how many of those they 
won (either against their opponent or together 
with their teammate, depending on the condition). 
We then calculated a win percentage by dividing 
the number of wins by the total number of games 
played.

Open-ended responses. In addition to the quanti-
tative measures above, we asked participants three 
open-ended questions in the postgame question-
naire: “What was your favorite part about playing 
the game?”, “What was your least favorite part about 
playing the game?”, and “Is there anything else 
you would like to comment about in terms of your 
experience playing the game today?” Responses to 
these questions were not the primary focus of this 
study, but we will note some themes as they pertain 
to the quantitative findings in the Discussion.

Procedure. Prior to beginning data collection, 
we received approval to conduct this study from 
the State University of New York at New Paltz 
Human Research Ethics Board. After completing 
an informed consent form, participants completed 
a pregame questionnaire including state measures 
of subjective vitality and negative affect. They were 
introduced to the game by a research assistant, who 
explained the rules of Rhino Hero for the mode they 
had been randomly assigned to and noted that 
they would have roughly 20 minutes to play while 
the assistant sat outside the room within earshot in 
case of any questions. The research assistant also 
mentioned that, because Rhino Hero is a short game, 
there would be time for at least two full plays of the 
game, and that participants should keep track of 
how many times they played on a card provided to 
them. A single page “cheat sheet” was also provided 
to participants as a reminder of the rules of the 
game. The assistant then left the participants in 
the room to play. After 15 minutes had elapsed, the 
assistant knocked on the door and indicated that 
the participants should complete the in-progress 
game. Finally, participants were given a postgame 
questionnaire to complete that included measures 
of subjective vitality, negative affect, and trait 
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competitiveness, as well as game results (how many 
won and lost), the three open-ended questions, 
and demographic questions (i.e., gender and age).

Results
All participants reported that they had never played 
Rhino Hero prior to their participation in the study. 
They played between one and five games in the 
time allotted, with nearly all pairs playing three 
(50.9%), two (21.7%), or four (21.7%) games. The 
percent of games participants won ranged from 0 
to 100%; 79.7% of participants won at least once. 
Descriptive statistics, correlations, and coefficient 
alpha values are displayed in Table 1. Subjective 
vitality and negative affect were negatively related 
at pregame (r = -.40, p < .001), but not at postgame 
(r = -.18, p = .059). Interestingly, win percentage was 
not related to postgame vitality or negative affect 
(both ps above .50). Women scored lower on trait 
competitiveness (r = -.34, p < .001) than men did. 

Because participants played the game in 
pairs, their scores on dependent variables may 
be influenced by their play partner. We tested for 
this potential nonindependence by calculating 
a partial intraclass correlation on the data from 
the complete pairs across these two conditions, 
controlling for condition, and with a liberal alpha 
level of .20, as recommended by Kenny, Kashy, and 
Cook (2006). The partial intraclass correlation 
was significant at this alpha level, r = .23, F(33,35) 
= 1.59, p = .091. This result suggests that subjective 
vitality scores from play partners are indeed more 
similar than scores from two participants who did 
not play together, beyond the effect of the condi-
tion they were assigned to. Therefore, in testing 
our hypotheses, we utilized linear mixed effects 
(sometimes called mixed modeling; e.g., Baayen, 
Davidson, & Bates, 2008) using the lme4 function 
(Bates, Maechler, & Bolker, 2012) in the R statistical 
package (R Core Team, 2012). This approach is 
similar to standard multiple regression but allowed 
us to account for nonindependence by modeling 
random effects such as the idiosyncratic differences 
in pregame and postgame measures from play pair 
to play pair.

Pregame vs. postgame subjective vitality. In 
Hypothesis 1, we predicted that participants would 
experience an increase in subjective vitality after 
playing the game, regardless of whether they played 
competitively or cooperatively. We also wished 
to examine whether the play mode (cooperative 
or competitive) affected the degree of change in 
vitality scores from pregame to postgame. Means 
and standard deviations for pregame and postgame 

subjective vitality scores are presented in Table 
2, along with effect sizes (Cohen’s d). As shown, 
participants in both conditions reported higher 
average levels of subjective vitality postgame as 
compared to pregame.

We began by testing a random intercept model 
that predicted subjective vitality scores as a function 
of time (before versus after play), play mode, trait 
competitiveness, and recruitment method, while 
accounting for variance between participants (i.e., 
individual differences) and play pairs. As shown 
in Table 3, the increase in subjective vitality from 
pregame to postgame across both conditions was 
0.64 on a 7-point scale, which was significant, 
t(106) = 6.92, p < .001, d = 0.66. There was also 
a significant effect of play mode upon subjective 
vitality, t(54.61) = -2.75, p = .008, with participants 
in the cooperative condition experiencing lower 

TABLE 1

Means, Standard Deviations, and 
 Correlations Among Study 1 Variables

Variable M SD 1 2 3 4 5 6 7

Pregame Measures

1. Subjective Vitatlity 4.20 1.24 –

2. Negative Affect 1.51 0.55 -.40** –

Postgame Measures

3. Win Percentage 0.43 0.33 -.03 -.11 –

4. Subjective Vitality 4.84 1.28 .71** -.31** -.06 –

5. Negative Affect 1.33 0.38 -.14 .57 .04 -.18 –

6. Competitiveness 3.49 0.82 .19 -.08 .12 .22* .01 –

7. Age 20.64 1.69 .16 -.09 .09 .13 -.16 .11 –

8. Gender (men = 0; 
women = 1)

– – -.18 .05 -.12 -.12 .05 -.34** -.31**

Note. N = 106.
**p < .05. ** p < .01.

TABLE 2

Means, Standard Deviations, and Effect Sizes  
for Pregame-Postgame Measures

Subjective Vitality Negative Affect

Pregame Postgame Pregame Postgame

Condition n M (SD) M (SD) Cohen's d M (SD) M (SD) Cohen's d

Study 1

Competitive 60 4.45(1.27) 5.18(1.19) 0.73 1.48(0.47) 1.28(0.32) 0.59

Cooperative 46 3.87(1.11) 4.38(1.26) 0.59 1.54(0.64) 1.39(0.44) 0.26

Total 106 4.20(1.24) 4.83(1.28) 0.66 1.51(0.55) 1.33(0.38) 0.39

Study 2

Solo 54 4.40(1.40) 4.79(1.39) 0.47 1.43(0.48) 1.31(0.38) 0.34
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subjective vitality than those in the competitive 
condition independent of time. 

To test for a possible effect of play mode 
upon the amount of change in subjective vital-
ity, we ran a second model that was identical to 
the first model, except for the inclusion of an 
interaction term between time and play mode. 
Based on a comparison between this model and 
the base model, the estimate for the interaction 
was not significant and did not improve model fit,  
χ(1) = 1.47, p = .225. Figure 1 shows that, despite 
random assignment, participants in the coop-
erative condition had lower pregame subjective 
vitality scores than participants in the competitive 
condition. However, the nonsignificant interac-
tion suggests that participants in both conditions 
experienced a similar increase in vitality after 
playing the game. 

The role of competitiveness. The results of 
the first model indicate that trait competitiveness 
predicted vitality after accounting for time, play 
mode, and recruitment method, t(101.91) = 2.23, 
p = .028; that is, overall, participants with higher 
competitiveness scores reported higher levels of 
vitality, independent of which condition they were 

assigned to. In Hypothesis 2, we predicted that 
trait competitiveness would moderate the effect of 
play mode, such that increases in subjective vitality 
would be strongest for competitive participants in 
the competitive play mode condition. To test this 
hypothesis, we compared two models, which both 
used change scores in subjective vitality as the out-
come variable. The first included the fixed effects 
of play mode, competitiveness (which was mean 
centered prior to this analysis), and recruitment 
method, while accounting for the random effect of 
play pair. The second model was identical except 
that it also included a term for the interaction 
between play mode and trait competitiveness. None 
of the variables in the model significantly predicted 
change in subjective vitality, and the inclusion of 
the interaction term did not improve model fit,  
χ(1) = 0.03, p = .867. Therefore, Hypothesis 2 was 
not supported.

Changes in negative affect. Table 2 shows 
that, in both conditions, participants reported a 
mean decrease in negative affect from pregame to 
postgame. To examine changes in negative affect, 
we ran a linear mixed-effects model with negative 
affect as the outcome variable, participant and 
play pair as random effects to be accounted for, 
and time, play mode, trait competitiveness, and 
recruitment method as the predictors (see Table 
4). Time was the only significant predictor, with a 
mean decrease of -0.20 points (on a 5-point scale) 
from pregame to postgame, t(106) = -3.32, p = .001. 
An interaction term between time and play mode 
added to a second model was not significant (esti-
mate = 0.05, t(106) = 0.50, p = .615), suggesting that 
the decrease in negative affect did not depend on 
whether participants were playing the cooperative 
or competitive version of the game.

Study 1 summary. Across the board, partici-
pants reported an increase in subjective vitality and 
a decrease in negative affect after playing Rhino 
Hero. The amount of change in either emotional 
state did not depend upon which mode of the game 
they were playing (cooperative versus competitive). 
In addition, contrary to expectations, participants 
higher in trait competitiveness did not experience 
a greater increase in subjective vitality when playing 
the competitive mode. 

One thing that participants had in common 
regardless of play mode was that they played the 
game together with a partner. We do not know 
whether players would experience similar changes 
in emotional state if they played the game by them-
selves. Therefore, in Study 2, we examined pre- and 
postgame subjective vitality and negative affect in a 
solo play mode of the same game.

FIGURE 1

Figure 1. Mean pre- and postgame subjective vitality scores for participants in the competitive 
and cooperative conditions in Study 1.
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TABLE 3

Linear Mixed Effects Model for  
Subjective Vitality (Study 1)

Fixed Effect Estimate SE df t p

Intercept 4.71 0.22 58.87 21.21 <.001

Time 0.64 0.09 106.00 6.92 <.001

Play Mode -0.63 0.23 54.61 -2.75 .008

Trait Competitiveness 0.28 0.12 101.91 2.23 .028

Recruitment Method -0.35 0.25 54.22 -1.42 .162

Note. N = 106 (53 pairs). Random effects (participant and play pair) are not displayed for 
simpilicity.
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Study 2
Method
Participants. Participants were 56 college students 
who received psychology subject pool credit 
in exchange for their participation, recruited 
through the department’s online subject pool 
system account as in Study 1. Individuals who par-
ticipated in Study 1 did not have the opportunity 
to participate in Study 2. Two participants were 
excluded from analyses for a lack of understanding 
of study instructions, resulting in a final sample of 
54 participants. Participants had an average age of 
22.31 years (SD = 4.81 years); there were 40 women 
(74.1%), 12 men (22.2%), and two reporting either 
nonbinary or “other” gender (3.8%).

Design, measures, and procedures. Participants 
in this study played a solo version of Rhino Hero cre-
ated for the purposes of the study. The solo version 
of the game was identical to the cooperative version 
described in Study 1, except that the participant 
was given all 10 cards and played alone; if they were 
able to use all 10 cards without knocking the tower 
over, they won. We calculated win percentage as the 
percentage of games they played in which they were 
able to use all 10 of their cards without knocking 
over the tower. All other measures in Study 2 were 
identical to those in Study 1. Coefficient alpha 
values for Study 2 were similar to those in Study 1  
(a = .91 and .92 for subjective vitality before and 
after play, respectively, a = .83 and .69 for nega-
tive affect before and after play, respectively, and  
a = .91 for trait competitiveness) and were good 
to very good with the exception of negative affect 
measured after play, which was fair. We obtained 
State University of New York at New Paltz Human 
Ethics Review Board approval prior to data collec-
tion, and the procedure was otherwise identical to 
that in Study 1. 

Results
Participants played between one and five games in 
the time allotted, with most playing three (38.9%) 
or four (29.6%) games. The percent of games par-
ticipants won ranged from 0 to 100%, and 79.2% 
of participants in each condition won at least once. 
Descriptive statistics, correlations, and coefficient 
alpha values are displayed in Table 5. Win percent-
age was not related to postgame vitality (r = .02,  
p = .889), but a higher percentage of games won 
was associated with lower levels of postgame nega-
tive affect (r = -.40, p = .003).

We expected that participants playing the 
game alone would experience an increase in 

subjective vitality from pre- to postgame. Consistent 
with this hypothesis, a paired-samples t test 
revealed a significant increase in subjective vitality,  
t(53) = 3.45, p = .001, d = 0.47, 95% CI [0.16, 0.62]. 
We also examined whether there were changes in 
negative affect. Participants playing alone expe-
rienced a significant decrease in negative affect 
from pregame to postgame, t(53) = -2.48, p = .016, 
d = 0.34, 95% CI [-.02, -.22]. Means and standard 
deviations for these measures are shown in the 
bottom row of Table 2.

Discussion
The purpose of the present research was to investi-
gate the effect of a brief session of nondigital play 
upon feelings of energy and liveliness in adults. 
We modified a published dexterity card game in 
order to examine the effects of competitive and 
cooperative play (Study 1) and solo play (Study 2) 

TABLE 4

Linear Mixed Effects Model for  
Negative Affect (Study 1)

Fixed Effect Estimate SE df t p

Intercept 1.40 0.08 55.05 16.65 <.001

Time -0.18 0.04 106 -3.96 <.001

Play Mode 0.08 0.09 48.47 0.92 .363

Trait Competitiveness -0.03 0.05 102.19 -0.70 .488

Recruitment Method 0.10 0.09 48.08 1.08 .285

Note. N = 106 (53 pairs). Random effects (participant and play pair) are not displayed for 
simpilicity.

TABLE 5

Means, Standard Deviations, and  
Correlations Among Study 2 Variables

Variable M SD 1 2 3 4 5 6 7

Pregame Measures

1. Subjective Vitatlity 4.40 1.40 –

2. Negative Affect 1.43 0.48 -.18 –

Postgame Measures

3. Win Percentage 0.43 0.31 .06 -.20 –

4. Subjective Vitality 4.79 1.39 .82** -.15 -.02 –

5. Negative Affect 1.31 0.38 -.15 .68** -.40** -.05 –

6. Competitiveness 3.66 0.78 -.10 -.10 -.05 .05 -.07 –

7. Age 22.31 4.81 .05 -.22 .14 .08 -.24 -.15 –

8. Gender (men = 0; 
women = 1)

– – -.08 .07 .00 .08 .12 -.26 -.27

Note. N = 106.
**p < .05. ** p < .01.
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on subjective vitality and negative affect. All partici-
pants across both studies played with the identical 
game components, for roughly the same amount 
of time, and had the same ultimate goal (i.e., don’t 
knock the tower over). Consistent with Hypothesis 1, 
participants in all three play modes experienced an 
increase in vitality (as well as a decrease in negative 
affect) from pregame to postgame. There was no 
significant difference in the amount of change from 
pregame to postgame for the competitive versus the 
cooperative condition. 

A number of open-ended responses provided 
by participants in the two studies corroborated the 
observed changes in the quantitative measures. For 
example, 16 participants (10% of all participants) 
volunteered that the related emotions of excite-
ment, suspense, anticipation, and uncertainty 
comprised their favorite part of playing the game 
(e.g., “It was exciting and any little move could 
make it fall;” “[My favorite part was] Seeing how 
high we could build up the cards and the suspense 
of trying not to have it fall.”). More broadly, 17 
(11%) participants mentioned a positive change 
in their mental or physical state after having had 
the play experience, and not a single participant 
mentioned a negative change due to play. The 
most common changes cited were an improve-
ment in mood (e.g., “I was a bit cranky before the 
game & it lifted my spirits.”), stress reduction or 
increased relaxation (e.g., “[I] left more relaxed 
than when I came in.”), and increased alertness 
and energy (e.g., “I felt awake and energized and 
forgot my concerns.”). Relatedly, 15 participants 
(9%) described being able to forget daily concerns 
such as school or work (e.g., “It was a fairly simple 
game but it kept my attention and allowed me to 
escape the world for a little while.”). The increases 
in vitality and decreases in negative affect, both of 
which appeared in some participants’ postgame 
comments, suggest that a brief session of play 
can simultaneously boost feelings of energy while 
reducing negative emotions. Future researchers 
should therefore explore the possibilities for brief 
play interventions for well-being, perhaps within 
the context of workplaces, schools, or care facilities.

The increase in vitality across all conditions 
in this experiment is consistent with the notion 
that games are intrinsically motivating and can 
foster individual well-being. However, the results 
contradicted those of Ryan et al. (2006), who found 
an overall decrease in vitality in two experiments of 
video game play. There are at least two explanations 
for this discrepancy that merit further investigation. 

First, in our experiment, participants played for 
15–20 minutes as compared to the 40 minutes in 
Ryan et al.’s studies. It is possible that the impact of 
play upon vitality is nonlinear, initially energizing 
players but eventually draining them if the play 
continues for too long. Second, playing a video 
game may be more taxing physiologically than a 
card game in terms of visual fatigue and repetitive 
motor actions.

Because our investigation of solo play was in 
a separate study from the other two conditions, 
we could not directly compare the emotional 
effects of play between social play versus solitary 
play. However, two tentative clues from the cur-
rent research suggest that people may experience 
greater subjective vitality as a result of social as 
compared to nonsocial play, at least with regards 
to a nondigital game such as the one we used 
in our research. First, the size of the increase in 
subjective vitality from pregame to postgame was 
somewhat stronger in Study 1 (d = 0.66 across 
the two conditions) than in Study 2 (d = 0.47). 
Second, in the open-ended postgame responses 
from Study 1, nearly half of participants in the 
competitive (45%) and cooperative (48%) condi-
tions mentioned their partner or interactions 
with them as their favorite part of playing the 
game. This was even true of participants who were 
assigned a play partner; over a third (n = 9; 36%) 
mentioned enjoying the opportunity to meet 
or make a connection with someone new (e.g.,  
“I feel I built a relationship with the other par-
ticipant by talking and strategizing.”) or had 
positive things to say about their partner (e.g.,  
“[My partner] was very engaged and talkative, which 
made our interactions meaningful and genuine.”). 
Another intriguing finding is that win percentage 
was related to post-game negative affect for solo 
play (r = -.40, p = .003) but not for social play  
(r = .04, p = .713); it is possible that without the 
social component of the game, the player’s perfor-
mance has a greater impact upon their emotional 
state after play. Taken together, these clues indicate 
that future research directly comparing the emo-
tional effects of social to solitary play may be fruitful.

Contrary to Hypothesis 2, participants did 
not experience a greater boost in vitality when 
their preference (or lack thereof) for competitive 
situations matched the mode of game they played. 
One possibility for this lack of finding is that the 
participants in the cooperative condition were still 
competing, just against the game itself rather than 
against each other. There was also evidence from 
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the open-ended responses that at least a couple of 
participants in the cooperative condition added a 
competitive layer (e.g., “[My favorite part was] the 
fact that it wasn’t competitive but we still sort of 
made it that way.”), whereas some in the competitive 
condition described having a collaborative side-goal 
(e.g., “My partner and I were really focused on try-
ing to move Rhino hero up the tower. We wanted to 
get him as high as possible.”). These comments are 
a helpful reminder that players do not always limit 
the way they play to the stated rules and objectives. 
They often come to a play experience with their 
own social, cognitive, and emotional goals, which 
can affect their experience of the game (Yee, 2006).

Study Limitations and Future Directions
There were several limitations to the current 
research that should be considered. First, because 
all participants completed the subjective vitality and 
negative affect measures before and after their play 
session, it is possible that some participants formed 
demand characteristics about the purpose of the 
research. Although the open-ended feedback cor-
roborates the quantitative findings regarding the 
benefits of play on one’s emotional state, follow-up 
research with distractor measures to obscure the 
goals and hypotheses of the study would be helpful.

Second, there are several important limits to 
the generalizability of the results. All participants 
were college students, and they all played different 
modes of a simple card-stacking dexterity game. 
The tactile (holding and moving the cards and the 
wooden rhino figure), and colocated (both players 
in the same physical location, for Study 1) nature 
of the game means that the current findings may 
not apply to games with limited physical actions 
or video games where social interaction occurs 
online. The emotions that a certain style of game 
tends to elicit may also matter. For example, a 
game with escalating tension and the possibility of 
a collapsing tower of cards like Rhino Hero might 
be expected to produce greater feelings of energy 
than more pensive, cerebral games (e.g., chess). 
Future research with different gaming experiences 
is crucial to test the boundary conditions of the 
current findings, given the great diversity of games 
and ways of playing them.

Another area for future research relates to 
the duration and potential benefits of a boost in 
subjective vitality. Because the postgame measures 
were administered soon after the play session, it is 
unclear how long the immediate emotional ben-
efits might endure. For example, does time spent 

playing actually shape how people feel and act for 
the remainder of the day, or do these states quickly 
recede as people move on to the next activity on 
their schedule? More broadly, does meeting one’s 
need for play support long-term well-being? There 
are hypothesized but as-yet untested positive out-
comes of feeling a sense of energy and vitality, such 
as engaging in behavior that promotes personal 
growth and health (Ryan & Frederick, 1997). If 
these relationships can be established, subjective 
vitality may emerge as an important mediator that 
helps explain how play in adults leads to positive 
outcomes. 

Third, most definitions of play note that 
it is, at its heart, a voluntary activity (Huizinga, 
1938/2016; Suits, 1978). In this experiment (as in 
most game-based research), although participants 
did volunteer to be in a study where they would play 
a game, they did not get to choose the game, the 
game mode, or the length of play (indeed, some 
noted that they wished they could have played 
longer). It could be argued that having the freedom 
to choose how and when to play would increase 
satisfaction of one’s need for autonomy, and thus 
enhance the benefits of play (such as boosting feel-
ings of vitality) to an even greater degree. 

Finally, it should be noted that the competitive 
mode was the original mode of the game design, 
whereas the cooperative and solo modes were 
modifications we made for the purposes of the 
study in order to standardize the play experience in 
other ways (e.g., game theme, components, goals). 
As a result, there might be inherent differences in 
excitement level across the conditions.

Conclusion
These two studies represent a first attempt to 
examine changes in subjective vitality as a result 
of a brief play experience with the same game but 
under three different styles of play (competitive, 
cooperative, and solo). All three ways of playing 
resulted in an increased sense of vitality or aliveness, 
and a decrease in negative emotion. This suggests 
that even a brief play session with an assigned, 
unfamiliar game can boost experienced wellness, 
at least temporarily. Future research is needed to 
determine whether the encouraging results found 
in the current study persist for a longer period of 
time (e.g., for the remainder of the day), as well as 
to explore how features of the game (such as the 
actions involved in play) or situation (such as the 
number of players) impact a player’s emotional 
state.
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