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In this experimental investigation, male college students (N = 56;Mage = 19.95 years) who did not yet know how to juggle were
randomly assigned to a 30-min instructional juggling session with either a caring, task-involving climate or an ego-involving
climate. An inflammatory response to psychosocial stress was assessed via salivary interleukin-6 prior to (t = 0) and following
(t = +30, +45, +60 min) the session. Surveys were utilized to examine positive and negative affect prior to the session and affect,
psychological needs, challenge and threat appraisals, and perceived ability to juggle following the session. This is the first
investigation to show that ego-involving climates can trigger inflammation, along with maladaptive psychological responses.
Participants in the caring, task-involving climate responded with greater psychological need satisfaction, resource evaluations,
positive affect, and perceived juggling ability. This research suggests there may be important physiological consequences to ego-
involving climates, in addition to concerning cognitive, affective, and behavioral responses.
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There is overwhelming support for the creation of positive,
mastery-focused environments in achievement-based settings
when the goals are to help maximize performance potential and
the experience of all participants (for reviews, see Fry & Hogue,
2018; Fry & Moore, 2019; Harwood et al., 2015; Roberts et al.,
2018). Fry and Moore (2019) have illustrated how the motivational
climate fostered by leaders can play a key role in determining how
participants will respond and what benefits they will gain as a result
of their participation in physical activities. They identified three
theories that have guided the exploration of how to create satisfying
and empowering environments including achievement goal theory
(Ames, 1992; Dweck, 1986; Nicholls, 1984, 1989), caring theory
(Newton et al., 2007; Noddings, 2003c, 2015), and self-determi-
nation theory (Deci & Ryan, 1985; Ryan & Deci, 2000, 2017).
Each respective theory has provided insight into which controlla-
ble factors help leaders set participants up to optimize their
potential, learning, and enjoyment. Likewise, social self-preser-
vation theory (Dickerson, Gruenewald, et al., 2004; Gruenewald
et al., 2007; Kemeny et al., 2004) has helped identify which
psychosocial features of group-based achievement settings elicit
concerning psychophysiological stress responses known to
adversely impact participant performance, health, and well-being
(Cohen et al., 2012; Miller et al., 2002; O’Connor et al., 2021),
while the stress buffering hypothesis (Cohen & McKay, 1984;
Cohen & Pressman, 2004; Cohen & Wills, 1985) has helped
identify psychosocial factors that elicit more adaptive responses to
stress. Stress has been defined in the current investigation as the
anticipation or experience of encountering demands in one’s goal-
related contexts, in line with Crum et al.’s (2020) conceptualiza-
tion. Collectively, this literature can help practitioners better
understand the impact of the leader-driven motivational climate
in performance contexts and provide guidance regarding how they

might create more rewarding environments for participants and
avoid harmful practices.

Nicholls defined the motivational climate as either task- or ego-
involving, which is determined by the manner in which leaders
structure activities (e.g., cooperative vs. hypercompetitive) and the
type of encouragement and feedback given (e.g., treat mistakes as part
of learning vs. punish mistakes). Achievement goal theory researchers
later extended Nicholls’s (1984, 1989) work by adding a relationship-
based component, built on caring theory (Noddings, 2003b, 2003c,
2015), referred to as a caring climate. Caring climates have been
shown to help engender advantageous responses in physical activity-
based achievement settings (Back et al., 2022; Fry et al., 2012; Fry &
Gano-Overway, 2010; Gano-Overway & Peterson, 2023)—benefits
which are believed to be maximized when created in concert with a
highly task-involving climate (Fry et al., 2021, 2023; Gano-Overway
& Carson Sackett, 2021; Hogue et al., 2019; Iwasaki & Fry, 2016).
Although conceptually distinguishable, there is a growing consensus
that both caring and task-involving features should be emphasized in
achievement-based settings, including physical activity and/or motor
learning-based settings (e.g., physical education class; Chamberlin
et al., 2017; Fry & Moore, 2019; Gould et al., 2012; Harvey et al.,
2023; Martin et al., 2016; Spruit et al., 2019). In task-involving
climates (TICs), leaders treat mistakes as part of the learning process,
encourage cooperative learning where everyone has an important role
to play, and emphasize the importance ofworking hard and improving.
Caring climates include environments where participants experience a
sense of belonging and are made to feel safe, welcome, and respected.
There is considerable empirical support for the creation of caring TICs
in performance contexts (CTICs), as they are consistently linked to
adaptive outcomes in achievement-based settings including a range of
psychological and behavioral responses such as increased self-confi-
dence, high levels of effort and enjoyment, positive relationships with
coaches and teammates, engagement in caring behaviors, and empa-
thetic self-efficacy (for reviews, see Fry et al., 2020; Fry & Hogue,
2018; Fry & Moore, 2019).
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Performance settings with ego-involving climate (EICs) have
been shown to yield markedly different responses. EICs are defined
as achievement contexts where leaders (e.g., instructor, coach)
punish participants for making mistakes, pit participants against
one another, place great emphasis on outperforming others and
winning, favor the most talented or those with the “most potential,”
and give the majority of praise and positive recognition to the best
performers (e.g., the star athletes). Cross-sectional and longitudinal
research has shown that EICs typically yield less adaptive re-
sponses including poor motivational responses (e.g., a diminished
interest in engagement), increased negative affect, heightened
cognitive and somatic anxiety, and a fear of making mistakes (for
reviews, see Fry & Hogue, 2018; Fry & Moore, 2019; Harwood
et al., 2015; Roberts et al., 2018). What is less understood are
physiological stress responses to the perceived motivational cli-
mate in performance contexts.

Hogue and colleagues (Hogue et al., 2013, 2017, 2021) have
completed a series of experimental investigations examining the
impact of the motivational climate on participants’ psychological
and physiological responses to performance stress while learning a
newmotor skill (i.e., juggling) in a group setting with either a CTIC
or EIC. These investigations have revealed that the participants in
the CTIC groups, which involved college students (Hogue et al.,
2013, 2021) and middle school students (Hogue et al., 2017),
responded with favorable cognitive, affective, and physiological
responses including insignificant (no) cortisol responsivity (Hogue
et al., 2017) or a decrease in cortisol (i.e., a stress-responsive
hormone) following the juggling sessions (Hogue et al., 2013,
2021)—which are considered adaptive physiological responses to
performance stress. Participants in the CTICs also reported more
enriching emotional and motivational experiences including
greater self-confidence (Hogue et al., 2013, 2017); effort
(Hogue et al., 2013, 2017), enjoyment (Hogue et al., 2013,
2017), intent, excitement, and/or interest in continuing to practice
the skills they learned (Hogue et al., 2013, 2017, 2021), social and
performance self-esteem (Hogue et al., 2021), pride in their
accomplishments (Hogue et al., 2021), and positive affect
(Hogue et al., 2017, 2021) compared with those who were taught
to juggle in an EIC, to name a few of the more advantageous
responses recorded. Finally, the CTIC participants reported negli-
gible feelings of self-conscious states and notably low levels of
threatening psychosocial stressors such as feelings of uncontrolla-
bility and negative social evaluation (Hogue et al., 2013, 2017,
2021).

In contrast, participants who were taught to juggle in an EIC
had more adverse responses to learning to juggle in a group setting
among their peers. Responses to an EIC in this series of experi-
mental investigations included reliable elevations in cortisol
(Hogue et al., 2013, 2017, 2021), the presence of threatening
psychosocial stressors including critical social evaluation
(Hogue et al., 2017, 2021) and feeling that they do not have
control over their own success (Hogue et al., 2021). Participants
also reported psychosocial stress responses including shame
(Hogue et al., 2017), humiliation (Hogue et al., 2017, 2021),
embarrassment (Hogue et al., 2021), and feeling self-conscious
(Hogue et al., 2013, 2021). Finally, middle school students in an
EIC group also reported much lower ratings of subjective social
status (4.5/10) than those in a CTIC group, who reported much
higher ratings (8/10) of subjective social status (Hogue et al.,
2017). Also important to note, in similar investigations that did
not include CTICs, Breske et al. (2017), Hogue (2019), and Hogue
(2020) also found a rise in salivary cortisol in participants (college

students and youth athletes) who were taught to juggle in an EIC.
What has not yet been experimentally investigated is whether an
EIC triggers an inflammatory response, as measured by salivary
interleukin-6 (IL-6).

Inflammation has been described as “the immune response to
infection, tissue damage, or stress, coordinated by pro-inflammatory
cytokines including IL-6, IL-1β, and tumor necrosis factor alpha”
(Bower & Kuhlman, 2023, p. 332). Cytokines are messenger
proteins that facilitate communication between cells which activate
and help regulate the inflammatory response. Pro-inflammatory
cytokines typically enhance inflammation, whereas anti-
inflammatory cytokines tend to downregulate, or decrease,
inflammation. Some cytokines, however, appear to have both
pro- and anti-inflammatory functions (e.g., tumor necrosis factor
alpha). IL-6 and IL-1β are pro-inflammatory cytokines that have
been used as markers of psychosocial stress in previous research,
as has salivary cortisol (i.e., a catabolic hormone; Man et al.,
2023; Marsland et al., 2017; Sjögren et al., 2006). It is important
to note that high-intensity exercise can elicit a rise in inflamma-
tion and cortisol, serving adaptive functions in response to
physical stressors, which do not necessarily hinder performance
(Tibana et al., 2016). However, understanding whether the
motivational climate elicits an inflammatory response to psy-
chosocial stress is important as inflammation linked to psycho-
logical stress has been shown to play a role in poor mental and
physical health outcomes (e.g., depression), as well as isolating
and submissive behavioral responses and social disconnection
(Eisenberger & Moieni, 2020; Elenkov et al., 2005; Lovallo,
2016)—none of which typically serve adaptive functions in
performance contexts.

Researchers have also not yet experimentally investigated
whether the motivational climate impacts psychological need
satisfaction and frustration. The achievement goal theory and
self-determination theory literature often overlap (e.g., Duda &
Appleton, 2016), as these two leading theories of motivation have
considerably advanced our understanding of what factors help
participants develop as individuals, optimize their learning and
motivation, and have a satisfying experience as a result of their
participation in goal-oriented endeavors (Ntoumanis et al., 2021;
Roberts & Nerstad, 2020; Ryan et al., 2022; Vasconcellos et al.,
2020). According to basic psychological needs theory, a subtheory
of self-determination theory (Deci & Ryan, 1985; Ryan & Deci,
2000, 2017), the satisfaction of three basic psychological needs
(i.e., competence, relatedness, and autonomy) are central to culti-
vating self-determined behavior and promoting psychological
health and well-being (Deci & Ryan, 2012; Ryan & Deci,
2000). In performance contexts, basic psychological needs can
be explained as the feeling that one is proficient and able to improve
their skills (competence), feeling that they are connecting with
others in a meaningful and positive way (relatedness), and feeling
that they have control over what happens to them, their develop-
ment, and how decisions are made (autonomy). A body of literature
supports Deci and Ryan’s contentions and has illustrated how need
fulfillment consistently fosters more adaptive motivational re-
sponses and promotes greater well-being, while need frustration
leads to more adverse outcomes including feelings of exhaustion
and negative affect (Bhavsar et al., 2020; Ryan & Deci, 2007,
2017).

Cross-sectional investigations have been able to link TICs to
basic psychological need satisfaction in physical activity-based
settings (e.g., Bhavsar et al., 2020; García-González et al., 2019),
but there is a scarcity of research examining these relationships in
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experimental, highly controlled contexts. Given the cooperative
approach toward achievement striving in TICs and the focus on
fostering a sense of belongingness and developing positive inter-
personal relationships in caring climates, it seems reasonable that a
CTIC would lead to greater relatedness satisfaction compared with
an EIC. Likewise, by focusing on controllable achievement ele-
ments including effort and improvement in a CTIC, the need for
competence and autonomy may also be satisfied. It would be
challenging, however, to examine the need for autonomy in a
highly controlled experimental investigation.

Psychoneuroendocrine research can also help inform research
on leadership development within sport and exercise psychology.
For instance, social self-preservation theory and the supporting
literature have helped identify features of group-based performance
settings that procure deleterious psychophysiological responses
(Dickerson, Gruenewald, et al., 2004, 2009; Gruenewald et al.,
2004, 2007; Kemeny et al., 2004). According to social self-
preservation theory, settings where participants experience an actual
or perceived loss of social esteem, social status, or acceptance by
others trigger a coordinated and adverse response. Gruenewald et al.
(2007) further explained such settings include “situations in which
one’s competencies, abilities, or characteristics upon which a posi-
tive social image is based are called into question, or situations of
potential or explicit exclusion, scorn, or rejection” (p. 69). In support
of these contentions, a meta-analysis of over 200 studies found
group-based performance settings where participants experienced
negative social-evaluation or felt that they did not have control over
their own success (i.e., “uncontrollability”) both reliably induced a
rise in salivary cortisol (Dickerson & Kemeny, 2004). Cortisol
typically helps regulate inflammation, but researchers have found
that when critical social evaluation and feelings of uncontrollability
are present in achievement contexts, this can elicit a dual rise in
cortisol and inflammation, including the pro-inflammatory cytokine
IL-6 (Izawa, Sugaya, et al., 2013; Slavish & Szabo, 2019). IL-6, has
been linked to depression, exhaustion, and feelings of hopelessness
(Sjögren et al., 2006), and is believed to contribute to poor immunity
and ill-being, as well as enhanced sensitivity to pain and low vitality
(Cohen et al., 2012; Eisenberger & Moieni, 2020; Elenkov et al.,
2005)—all of which are likely to have a negative impact on health
and impair athletic performance. Likewise, social self-preservation
theory researchers also have discovered that psychosocial threats,
including negative social evaluation and uncontrollability in group-
based achievement contexts, reliably elicit shame-related emotions
and submissive behavioral responses, in addition to elevations in
cortisol and inflammation (Dickerson, Gruenewald, et al., 2004,
2009; Gruenewald et al., 2004, 2007; Kemeny et al., 2004).
Collectively, these responses render participants uniquely vulnera-
ble to poor psychological functioning and ill-being (Dickerson et al.,
2008; Dickerson, Gable, et al., 2009; Dickerson, Gruenewald, et al.,
2004; Dickerson, Kemeny, et al., 2004; Gruenewald et al., 2007;
Kemeny et al., 2004; Rohleder et al., 2008).

Social support, in contrast, has been shown to elicit more
advantageous psychological and physiological responses to stress,
including protective responses (Uchino, 2006). Crum et al. (2020)
define stress as “the anticipation or experience of encountering
demands (e.g., danger/conflict, uncertainty, or pressure) in one’s
goal-related contexts” (p. 122). Group-based achievement settings
where participants are striving to develop new skills such as
juggling could therefore be considered a stressful experience, as
would taking part in a sport, physical education class, or group-
based exercise classes for goal-oriented participants. Minimizing
negative social evaluation and setting participants up to feel

competent and that they have control over their own success, then,
may protect against some of the more menacing characteristics of
performance settings (e.g., critical judgment and uncontrollability).
It should be noted, however, that psychosocial stress is still a
characteristic of any group-based setting where achievement and/or
development are the focus, even when leaders structure activities so
that they are cooperative and supportive and where controllable
factors such as effort and improvement are rewarded (e.g., in a
CTIC). For instance, performance is judged publicly in games and
competitive sport. Also, leaders do not always have control over
how peers interact with one another, participants’ cognitive re-
sponses, or parental and other significant influences. Social support
in these contexts may help elicit protective responses. It is worth
examining, then, whether actively working to enhance social
support (e.g., by creating a caring climate) might help protect
against, or buffer, the more harmful responses to psychosocial
stress. The stress buffering hypothesis and related research has
shown that feeling valued and cared for, experiencing a sense of
belonging, receiving emotional support, and engaging in open
communication can elicit health promoting, protective responses
even while one is managing high levels of stress, including those
that would typically elicit more concerning responses such as
elevations in cortisol and inflammation (Cassel, 1976; Cobb,
1976; Cohen & McKay, 1984; Heinrichs et al., 2003; Uchino,
2006).

Another factor shown to help predict how participants respond
to stress is the balance between demand and resource evaluations.
Challenge appraisals (also referred to as challenge states) reflect
motivated performance settings where evaluations of resources
outweigh demands (Crum et al., 2017). The research suggests
challenge appraisals can foster more adaptive responses in perfor-
mance contexts including healthier cardiovascular reactivity and
better cognitive functioning (Akinola et al., 2016; Hase et al.,
2019). In contrast, when situational demands outweigh personal
resources during motivated performance tasks, this reflects a threat
appraisal (also referred to as a threat state), which has been linked to
more maladaptive responses including elevated cortisol, negative
affect, and poor cardiovascular reactivity (e.g., greater diastolic
blood pressure; Maier et al., 2003). Although findings do not
always align with the prediction that a challenge appraisal will
be associated with an adaptive response, a recent systematic review
did reveal that over 70% of relevant studies found challenge
appraisals during motivated performance tasks were linked to
better performance compared with the performance of those with
threat appraisals (Hase et al., 2019). Given the supportive and
mastery-focused approach toward achievement striving in settings
with high CTICs and lower perceived threats and other stressors
(Hogue et al., 2013, 2021), it seems reasonable to predict that
participants in CTICs would report greater resource evaluations,
compared with demand evaluations. It also seems reasonable to
expect that participants in EICs would report greater demand
evaluations compared with resource evaluations, given the focus
on uncontrollable elements of performance (e.g., winning). These
respective evaluations of demands and resources, in turn, may then
correspond to a challenge appraisal for participants in a CTIC and a
threat appraisal for those in an EIC.

The primary purpose of this experimental investigation was to
examine participants’ inflammatory responses, as measured by
salivary IL-6, to the perceived motivational climate (i.e., caring,
task- vs. ego-involving) while immersed in a group-based achieve-
ment setting where participants were taught a new motor skill
(i.e., juggling). As a secondary purpose, psychological responses

EGO-INVOLVING CLIMATES TRIGGER INFLAMMATION 3

(Ahead of Print)
Brought to you by AUSTRALIAN CATHOLIC UNIVERSITY | Unauthenticated | Downloaded 01/23/24 06:28 PM UTC



including satisfaction and frustration of the basic psychological
needs of competence and relatedness were examined, along with
affect, psychosocial stress, demand and resource evaluations (to
determine challenge/threat appraisals), and psychological appraisals
of ability to juggle and the confidence to juggle. It was hypothesized
that participants placed in the EIC would respond with more
maladaptive physiological stress and psychological responses, post-
climate exposure, including greater IL-6 levels, basic need frustra-
tion, threat appraisals (i.e., situational demands exceed personal
coping resources), negative affect, and psychosocial stress compared
to participants immersed in a CTIC. In contrast, it was hypothesized
that participants placed in the CTIC would report greater need
satisfaction, challenge appraisals (i.e., personal coping resources
exceed situational demands), positive affect, and psychological
appraisals of ability to juggle and confidence to juggle.

Methods

Participants

Participants were male college students (n = 56, age range: 18–
27 years, Mage = 19.95, SD = 1.90) who did not yet know how to
juggle. They were prescreened for potential confounds and agreed
to adhere to the prestudy instructions (see “IL-6” section below).
Potential confounds that were screened for included poor oral
health, smoking, heavy alcohol consumption, medication use, age
(must be < 30 years old), psychological disorders, autoimmune
diseases, current illness, and recent vaccination (within past
2 weeks). For a review of methodological considerations, when
measuring salivary markers of inflammation see Szabo and Slavish
(2021). In order to maximize statistical power, given limited
funding, females were excluded due to the impact menstrual cycle
can have on inflammation. Power analyses based on research with
male participants experiencing psychosocial stress suggest 27
participants in each group would be necessary to identify differ-
ences in IL-6, at 80% power. This is also a greater number of
participants per group than similar investigations that have been
able to identify a significant rise in salivary IL-6 post exposure to
psychosocial stress (e.g., Izawa, Sugaya, et al., 2013).

Accepted participants were randomly assigned to a CTIC
(n = 29) or an EIC (n = 27) and were paid $20 for taking part in
the study. Each accepted participant was assigned a number from 1
to 60. A random number generator was used to determine climate
assignment. Specifically, participants with the first 30 numbers that
were randomly generated were assigned to the CTIC group, while
the remaining participants were assigned to the EIC group. Six
participants were removed from the IL-6 analyses (four from CTIC,
two from EIC) because they did not follow the prestudy instruc-
tions. Participants reported as White (50%), Pacific Islander/Asian
(21.4%), African American (8.9%), Other (7.1%), Multicultural
(8.9%), and Hispanic/Latina (3.6%).

Procedure

The study was approved by the Institutional Review Board at
Pennsylvania State University (STUDY00017545). Data collec-
tion took place on consecutive Tuesday afternoons between 4:30
and 7:30 p.m. to help control for diurnal variations in IL-6 (Izawa,
Miki, et al., 2013). Upon arrival (t = −20 min), participants rinsed
their mouth with water. The study was introduced, consent was
received, and the participants completed the presession question-
naires (see Figure 1 for a timeline). Participants then provided their
baseline saliva sample (t = 0 min) and were immediately led to a
gymwhere the instructional juggling sessions with either a CTIC or
an EIC took place, following the Hogue et al., (2013) protocol. On
average each group had two instructors, two confederates (i.e., fake
participants), and eight participants. To summarize, in the CTIC the
confederates and instructors made an effort to highlight the impor-
tance of trying one’s best and focused on improvement, working
together, and treating everyone with kindness and respect. In
contrast, in the EIC emphasis was placed on winning and out-
performing others and participants were punished for making
mistakes (e.g., taken out of a group activity and told to practice
on their own). Also, participants were pit against one another and
ranked according to their performance. When in the EIC, confed-
erates pretended to learn a little faster than the other participants
and received the majority of praise. They were also ranked the
highest. Immediately after the climate manipulation (t = +30 min),

Figure 1 — Timeline of salivary sample collections for the quantification of interleukin-6 (below) and study activities (above). Note. Sample 1 is the
baseline sample; Samples 2, 3, and 4 are response and return-to-baseline samples. The presession questionnaire includedmeasures and questions assessing
demographics, potential confounding behaviors by participants (e.g., time of last meal), and positive and negative affect. The postsession questionnaires
included measures and questions assessing the perceived motivational climate, positive and negative affect, competence and relatedness satisfaction and
frustration, and demand and resource evaluations; individual items assessing psychosocial stress and stress responses during the juggling session; and
perceived ability and confidence to juggle.
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participants provided their first of three saliva response samples.
Samples were also provided at t = +45 and + 60 min while parti-
cipants completed their postsession questionnaires, since there is a
delayed response in salivary IL-6 after acute psychological stress
exposure (Steptoe et al., 2007). As a result, the saliva samples
collected postmotivational climate exposure were assumed to
reflect participants’ physiological responses to any psychosocial
triggers present within each respective motivational climate. After
completing their surveys, participants waited in a neutral environ-
ment until the end of the study when they were debriefed. After
debriefing, participants in the EIC were invited to come back to
experience the CTIC, although no one chose to return.

Instructor Training

Undergraduate students familiar with the motivational climate
literature were recruited to be instructors. Each took part in a total
of 9 hr or more of training. Instructors were encouraged to use their
theoretical understanding of achievement goal theory during the
juggling session and to follow the protocol developed by Hogue
et al. (2013) and validated by others (Breske et al., 2017; Hogue,
2019, 2020; Hogue et al., 2017, 2021) during the instructional
juggling session.

Inflammatory Response

Prior to study arrival, participants were asked to adhere to prestudy
instructions in order to avoid potential confounds (e.g., avoid
consuming calories for 1 hr prior to arriving). During the investiga-
tion, participants provided a total of four saliva samples via passive
drool, including one baseline (t = 0 min) and three responses
measures (+30, +45, +60 min, relative to the start of the juggling
session) in order to assess fluctuations in IL-6 (see Figure 1 for the
sampling timeline). Passive drool is a reliable means of assessing
this marker of inflammation. In order to provide a saliva sample via
passive drool, participants were asked to guide their saliva down a
small straw (i.e., a collection aid; Salimetrics) into a cryovial
(Salimetrics®, University Park) for storage and analysis. A cryovial
is a small plastic vial with a screw cap on top of the vial that comes
off when participants are ready to provide their samples. Participants
were told to fit the small straw into the top of the vial and to wait and
pool their saliva. They were told to guide their saliva down the straw
into the tube once they pooled their saliva. Participants were asked to
repeat this until their saliva reached a specific line on the vial
(i.e., 1.8 ml). This helped ensure enough saliva was collected to
allow for analysis. Each vial was labeled by participant number and
sample number. These labels were color coded (e.g., for Sample 1,
the participant number and sample number were written in blue).
Once samples were completed, they were collected and then
immediately frozen at −20 °C until analyzed. Samples were ana-
lyzed in duplicate in house using Salimetrics EIA kits (Salimetrics).
Mean intra- and interassay coefficients of variability (%) for salivary
IL-6 were 6.68% and 8.84%, respectively, which are acceptable
levels for assay variability within and between assays (Thomsson
et al., 2014), respectively.

Psychological Questionnaire

Motivational Climate Perceptions. As a manipulation check,
the Perceived Motivational Climate in Sport Questionnaire
(PMCSQ; Seifriz et al., 1992) and Caring Climate Scale (CCS;
Newton et al., 2007) were used to assess the perceived motivational
climate during the instructional juggling session. A 5-point Likert-
style scale ranging from 1 (strongly disagree) to 5 (strongly agree)

was used. Scores were averaged for EIC, TIC, and caring climate
perceptions, with lower scores (closer to 1) indicating weaker
perceptions of the respective climate and greater scores (closer
to 5) indicating stronger perceptions of the climate. The stem for
each item read, “During the juggling session : : : .”

Caring Climate. The CCS (Newton et al., 2007) is a 13-item
scale that measures the extent to which individuals feel cared for,
valued, and respected. The CCS was used to quantify caring
perceptions during the juggling session. A sample item was
“Participants were treated with respect.” The CCS has demon-
strated strong psychometric properties in similar studies with
college age students (Breske et al., 2017).

Task- andEgo-InvolvingClimates.The 21-item PMCSQwas
used to measure the extent to which participants perceived the
climate as task- and ego-involving. An example task-involving
item is “Each participant’s improvement was important,” while an
example ego-involving item is “Participants were encouraged to
outplay each other.” The PMCSQ has demonstrated strong psy-
chometric properties in similar studies with college age students
(Breske et al., 2017).

Psychological Outcomes

Need Satisfaction and Frustration. The Psychological Need
States in Sport Scale (Bhavsar et al., 2020) was used to assess basic
psychological need satisfaction and frustration during the instruc-
tional juggling session. Participants were asked to indicate the
extent to which they agreed or disagreed with statements reflecting
need satisfaction and frustration for the basic psychological needs
of competence and relatedness only (19 items). Questions reflect-
ing autonomy satisfaction and frustration were omitted (10 items)
due to the highly regimented nature of the investigation. Responses
were recorded using a 7-point Likert-style scale, 1 (strongly
disagree) to 7 (strongly agree), and the average response for each
respective scale was calculated for each group with scores closer to
1 reflecting less need satisfaction or frustration, respectively, and
scores closer to 7 reflecting stronger need satisfaction or frustration,
respectively. “During the juggling session : : : ” was used as a stem
for all items. Example items for competence satisfaction and
frustration are “I felt confident that I could do well” and “I felt
incapable,” respectively. Example items for relatedness satisfaction
and frustration include “I felt connected” and “I felt excluded,”
respectively. This scale has shown acceptable psychometric prop-
erties with adult populations (Bhavsar et al., 2020; Rodrigues
et al., 2021).

Demand and Resource Evaluations. The balance between
evaluations of situational demands and personal coping resources
was used to measure challenge and threat appraisals for each group.
Participants’ evaluations of demands and resources during the
instructional juggling session were assessed using Mendes et al.
(2007) challenge and threat measure. Items were altered to reflect
the instructional juggling session. A total of six demand and five
resource questions were included using a Likert scale that ranged
from 1 (strongly disagree) to 7 (strongly agree). Examples
included “The juggling session was threatening” (demand) and
“I felt I had the abilities to perform well during the juggling
session” (resource). Each subscale was averaged. A threat or
challenge appraisal was determined by using the average
demand/average resource ratio. A demand/resource ratio of >1
reflects a threat appraisal, while ratios <1 reflect a challenge
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appraisal (Mendes et al., 2001). This measure has been shown to
have acceptable psychometric properties (Mendes et al., 2007).

Affect. The Positive and Negative Affect Schedule (PANAS;
Watson et al., 1988) was used to assess feelings and emotions
reflective of positive and negative affect during the instructional
juggling session. The PANAS includes 10 items assessing both
positive and negative affect using a 5-point Likert scale ranging
from 1 (very slightly or not at all) to 5 (extremely). A total score for
each scale is calculated, with greater scores (closer to 50) reflecting
more intense experiences of positive or negative affect, respec-
tively, and lower scores (closer to 10) reflecting less intense
experiences of positive or negative affect. The stem “During the
juggling session, I was : : : ” was used. An example positive affect
item is “enthusiastic” while an example negative affect item is
“irritable.” The PANAS has consistently displayed strong psycho-
metric properties with adults (Watson et al., 1988).

Individual Psychological Items

Psychosocial Stressors and Stress Responses. Four indi-
vidual items were included to help determine the presence of
psychosocial stressors during the instructional juggling session
including “I found the juggling session stressful,” “I felt like I was
being negatively evaluated by the instructors during the juggling
session,” “I felt like I was being judged by other participants during
the juggling session,” and “I didn’t feel like I had control over my
own success during the juggling session.” Four individual items
were also used to quantify participants’ experiences of psychoso-
cial stress during the juggling session including “I experienced
shame in the juggling session,” “I felt humiliated when I was in the
juggling session,” “I felt embarrassed in the juggling session,” and
“I felt self-conscious during the juggling session.” Responses were
assessed using a 7-point Likert style scale ranging from 1 (not at
all) to 7 (very much so). The average of each item was calculated
for each climate group (i.e., CTIC vs. EIC), with greater scores
(closer to 7) reflecting more robust stress experiences.

Psychological Appraisals of Ability to Juggle and Confi-
dence to Juggle.Additional individual items postjuggling session
included, “Indicate the greatest number of tennis balls you think
you can juggle at once, consecutively, at this moment in time” (1, 2,
or 3) and “How confident are you that you would be able to juggle
3 balls continuously in front of another person?” The latter item
used a 5-point Likert scale ranging from 1 (I am not at all confident)
to 5 (I am extremely confident). Scores for each item were averaged
for the CTIC and EIC groups.

Analyses

A 2 (Climate: CTIC vs. EIC) × 4 (Time: t 0 vs. t + 30 vs. t + 45 vs.
t + 60) repeated-measures analysis of variance was conducted to
assess changes in inflammation (i.e., salivary IL-6), with climate
assignment treated as the between-subjects variable and time of
sample treated as the within-subjects variable. There were three
outliers for each group for IL-6, which were replaced with the mean
plus three SDs for each respective saliva sample by group. The
salivary IL-6 responses were positively skewed. As a result, log
transformation was used. Because the assumption of sphericity was
violated for IL-6, as assessed by Mauchly’s test of sphericity
(p < .001), multivariate tests were used to assess group differences.
Single time point within-group differences (e.g., to identify
changes from baseline levels) were assessed using paired sample

t tests. Between-group differences for each respective time point
were assessed using independent samples t tests. Alpha levels were
set at p ≤ .05, which were adjusted using Bonferroni correction for
follow-up analyses when significant group differences were found
and multiple samples were collected.

Group differences in psychological variables measured both
before and after the juggling session (i.e., positive and negative
affect) were assessed using a 2 (Climate: CTIC vs. EIC) × 2 (Time:
Pre- vs. Postjuggling session) multivariate analysis of variance
(MANOVA). Climate assignment was treated as the between-subjects
variable and time was treated as the within-subjects variable. MAN-
OVA’s were used to assess group differences for the remainder of the
psychological variables and climate perceptions, with climate assign-
ment treated as the between-subjects variable. MANOVA groupings
are indicated in the “Results” section below. Regarding missing data,
one participant failed to respond to the task-involving climate item
“During the juggling session participants tried to learn new skills.”
The average of that participant’s responses for the remainder of the
task-involving climate scale was used to estimate his score for that
missing item. Psychological responses met the assumptions for
normality and there were no statistical outliers. High correlations
were found for the “Psychosocial stress responses.” When signifi-
cance in a MANOVA was found, independent samples t tests were
used as follow-up analyses to determine whether there were signifi-
cant group differences for each respective variable.

Results

See Figure 2 for IL-6 responses and Table 1 for means and Cohen’s
d for psychological outcomes. Table 2 includes correlations
between climate perceptions, IL-6 responses, psychosocial stres-
sors, and psychosocial stress responses by climate assignment.
Table 3 includes correlations between climate perceptions and
psychological outcomes by climate assignment and Cronbach’s
alphas for each respective scale.

Motivational Climate Manipulation Check

In order to verify the intended motivational climate was perceived
by participants in each group (i.e., CTIC vs. EIC), a manipulation
check was run with caring, task-involving and EIC perceptions run
in the same MANOVA. There was a significant main effect for
climate, F(3, 52) = 145.89, p < .001, partial η2 = .89. Follow-up
analyses revealed a significant difference between groups in the
perceptions of a caring climate, t(1, 54) = 33.62, p < .001, Cohen’s
d = 0.55, task-involving climate, t(1, 54) = 8.76, p < .001, Cohen’s
d = 0.63, and EIC, t(1, 54) = 12.73, p < .001, Cohen’s d = 0.60.
Participants in the CTIC group reported perceiving a significantly
more caring (M = 4.79, SD = 0.29; t(1, 28) = 20.53, p < .001, Co-
hen’s d = 0.73) and task-involving climate (M = 4.19, SD = 0.53;
t(1, 28) = 13.33, p < .001, Cohen’s d = 0.89), compared with EIC
(M = 1.99, SD = 0.62). Likewise, participants in the EIC perceived
a significantly more EIC (M = 4.03, SD = 0.58), compared to a
caring (M = 2.07, SD = 0.74; t(1, 26) = 10.44, p < .001, Cohen’s
d = 0.98) and a task-involving climate (M = 2.72, SD = 0.72; t(1,
26) = 8.77, p < .001, Cohen’s d = 0.78).

Inflammatory Response

Inflammation levels, as measured by salivary IL-6, are displayed
in Figure 2 by climate assignment. The main effect for Time was
significant at, F(3, 46) = 6.94, p < .001, partial η2 = .31, as was
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the Time ×Group interaction, F(3, 46) = 3.54, p = .006, partial
η2 = .24, suggesting the IL-6 responses varied over time by climate.
The test of between-subjects effects for Group was also significant,
F(1, 48) = 5.72, p = .021, partial η2 = .11. Comparison of group
differences indicated there were no significant differences at
baseline (i.e., t = 0 min) for IL-6 levels, t(1, 48) = 1.27, p = .211
nor were there significant differences at Time 4 (t = +60 min), t(1,
48) = 1.74, p = .090. However, the EIC group responded with
significantly greater IL-6 at Times 2 and 3 (t = +30 and + 45 min
postclimate exposure, respectively), t(1, 48) = 3.01, p = .004,
Cohen’s d = 0.11 and, t(1, 48) = 2.32, p = .024, Cohen’s d = 0.15,
compared with the CTIC group. Follow-up analyses revealed no
significant changes from baseline for the CTIC group for each
response measure including Sample 2, t(1, 26) = .65, p = .522,
Sample 3, t(1, 26) = .83, p = .413, and Sample 4, t(1, 26) = .71,
p = .486. There was a significant rise in IL-6 postclimate exposure
for the EIC group, from baseline, for Times 2 (t = +30 min), t(1,
22) = 4.99, p < .001, Cohen’s d = 0.07 and 3 (t = +45 min), t(1,
22) = 2.64, p = .015, Cohen’s d = 0.15, respectively, but not Time 4
(t = +60 min), t(1, 22) = 1.69, p = .106.

Psychological Outcomes

Need Satisfaction and Frustration

There was a significant main effect for climate for competence and
relatedness need satisfaction and frustration, F(4, 51) = 32.34,
p < .001, η2 = .72. Follow-up analyses revealed group differences
for competence satisfaction, t(1, 54) = 5.80, p < .001, Cohen’s
d = 1.34 and relatedness satisfaction, t(1, 54) = 10.26, p < .001,
Cohen’s d = 1.03, with the CTIC group reporting significantly
greater competence (MCTIC = 4.44, MEIC = 2.81) and relatedness
satisfaction (MCTIC = 6.15,MEIC = 3.29) than the EIC group. Com-
petence frustration (MCTIC = 1.39, MEIC = 3.28), t(1, 54) = 4.30,
p < .001, Cohen’s d = 1.60 and relatedness frustration (MCTIC =
1.29,MEIC = 2.79), t(1, 54) = 4.75, p < .001, Cohen’s d = 1.16 were
both found to be significantly greater for the EIC group.

Demand and Resource Evaluations

An assessment of the balance between evaluations of situational
demands and personal coping resources revealed a challenge ap-
praisal for the CTIC group (MCTIC = .55) and a threat appraisal for
the EIC group (MEIC = 1.06). An independent samples t test revealed
significant differences in threat and challenge appraisals, t(1,
54) = 4.68, p < .001, η2 = .40. Regarding demand and resource
evaluations, there was a significant main effect for climate, F(2,
53) = 21.96, p < .001, η2 = .45. Follow-up analyses revealed group
differences for demand, t(1, 54) = 4.71, p < .001, Cohen’s d = 1.09
and resource evaluations, t(1, 54) = 3.45, p < .001, Cohen’s d = 1.05,
with the EIC group reporting significantly greater demand evalua-
tions (MCTIC = 2.89, MEIC = 4.38) and the CTIC reporting signifi-
cantly greater resource evaluations (MCTIC = 5.34, MEIC = 4.26).

Affect

Examination of group differences in positive and negative affect
during the juggling session, relative to baseline, revealed a signifi-
cant main effect for climate, F(2, 53) = 6.80, p = .002, η2 = .20, a
main effect for time, F(2, 53) = 5.50, p = .007, η2 = .17, and a
significant Time × Climate interaction, F(2, 53) = 14.06, p < .001,
η2 = .35. Follow-up analyses revealed group differences for both
positive, t(1, 54) = 5.16, p < .001, Cohen’s d = 0.77, and negative
affect, t(1, 54) = 3.45, p < .001, Cohen’s d = 0.71, with the CTIC
group reporting greater positive affect (MCTIC = 40.04, MEIC =
29.37) and the EIC group reporting greater negative affect
(MCTIC = 14.00, MEIC = 20.59) during the instructional juggling
session. Positive affect increased significantly for the CTIC group,
from baseline, t(1, 28) = 4.72, p < .001, Cohen’s d = 1.19, and
negative affect increased significantly for participants in the EIC,
t(1, 26) = 3.17, p = .004, Cohen’s d = 0.98. There were no signifi-
cant changes in negative affect for the CTIC group, t(1, 28) = .98,
p = .334 or positive affect for the EIC group, t(1, 26) = 1.93,
p = .064. There were no baseline differences in affect between
groups, F(2, 53) = 1.70, p = .193.

Figure 2 — Salivary IL-6 responses over time by group (i.e., caring, task-involving vs. ego-involving). Mean IL-6 in picograms per milliliter at
baseline (t = 0 min) and following the 30-min climate manipulation (t = 30, 45, and 60 min). Vertical lines with cross bars represent ± SE, and
* indicates significant group differences, while represents within-group significant differences from baseline for the ego-involving climate group at
p < .05. IL-6 = interleukin-6.
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Individual Psychological Items

Psychosocial Stressors. There were group differences in
participants’ experiences of stress and feeling negatively evaluated
by the instructors, judged by peers, and that they did not have
control over their own success, F(4, 51) = 27.15, p < .001,
η2 = .680. Specifically, the EIC participants reported experiencing
much more stress (MCTIC = 1.79, MEIC = 3.85), t(1, 54) = 4.31,
p < .001, Cohen’s d = 1.75; negative evaluation from instructors
(MCTIC = 1.21, MEIC = 5.04), t(1, 54) = 9.74, p < .001, Cohen’s
d = 1.43; judgment from peers (MCTIC = 1.59, MEIC = 4.48), t(1,
54) = 4.33, p < .001, Cohen’s d = 1.17; and that they had less
control over their own success (MCTIC = 1.66, MEIC = 3.56), t(1,
54) = 3.35, p < .001, Cohen’s d = 1.88, during the instructional
juggling session.

Psychosocial Stress Responses. Results indicate the EIC
participants experienced significantly more psychosocial stress
compared to those in the CTIC, F(4, 51) = 11.48, p < .001,
η2 = .47. Specifically, participants in the EI group reported
experiencing more shame (MCTIC = 1.31, MEIC = 3.89), t(1,
54) = 5.89, p < .001, Cohen’s d = 1.60, humiliation (MCTIC = 1.24,
MEIC = 3.40), t(1, 54) = 5.16, p < .001, Cohen’s d = 1.53, embar-
rassment (MCTIC = 1.14, MEIC = 3.22), t(1, 54) = 5.84, p < .001,
Cohen’s d = 1.29, and self-consciousness (MCTIC = 1.86, MEIC =
3.74), t(1, 54) = 3.79, p < .001, Cohen’s d = 1.84.

Psychological Appraisals of Ability to Juggle and Confi-
dence to Juggle. Results from a MANOVA indicate there were
significant group differences in psychological appraisals of ability
and confidence in juggling, F(2, 53) = 9.09, p < .001, η2 = .26.
Specifically, follow-up analyses revealed the CTIC group reported
they felt that they could juggle more balls at once after the session
(MCTIC = 2.52, MEIC = 1.85), t(1, 54) = 4.23, p < .001, Cohen’s
d = 0.59 and had more confidence in their ability to juggle three
balls consecutively while observed (MCTIC = 2.66, MEIC = 1.81),
t(1, 54) = 2.97, p < .001, Cohen’s d = 1.06, compared with parti-
cipants in the EIC group.

Discussion

The primary purpose of the current investigation was to experi-
mentally investigate whether the perceived motivational climate in
an achievement context triggers a psychologically induced inflam-
matory response. This is the first investigation to show that EICs
can elicit a rise in salivary IL-6, a pro-inflammatory cytokine, likely
a physiological response to psychosocial stressors present in EICs
including negative evaluation from instructors, judgment from
peers, and feeling as though one does not have control over their
own success. In support of this assertion, participants in the EIC
group reported experiencing each of these very stressors to a
greater extent than participants in the CTIC group. The EIC group
also reported experiencing more self-conscious emotional re-
sponses including heightened feelings of shame, humiliation,
embarrassment, and self-consciousness. Such self-conscious emo-
tions, in particular shame, are potent elicitors of physiological
stress responses, including both cortisol and inflammation which,
while adaptive in the short term, can compromise mental and
physical health with recurrent or chronic exposure (Dickerson,
2021).

Dickerson (2021) postulates that humans are wired to seek
belonging and social acceptance of others and that when the

potential for evaluation or rejection occurs, this threatens those
social bonds. She has explained how feeling critically evaluated
and judged by others based on characteristics that are valued
(e.g., athletic capabilities) and feeling as though one cannot
succeed despite their best efforts (i.e., uncontrollability) are more
menacing social-evaluative threats that reliably incite concerning
emotional, physiological, and behavioral responses—particularly
when the evaluative others are physically present to observe one’s
performance (Dickerson, Gruenewald, et al., 2004; Dickerson &
Kemeny, 2004). I argue that these very threats (i.e., negative
evaluation and uncontrollability) are characteristic of EICs and
that as a result, the coordinated emotional, physiological, and
behavioral response identified by social self-preservation theory
may well be commonplace for individuals exposed to highly EICs,
although more research in real-world contexts is needed. This
coordinated response includes negatively valenced self-conscious
emotions such as shame and embarrassment, elevated cortisol and
inflammation, as well as submissive behavioral responses includ-
ing withdrawal from social activities.

The current experimental investigation corroborates previous
research that has provided evidence indicating EICs may elicit
feelings of shame, humiliation, embarrassment, and self-
consciousness in performance settings (Hogue et al., 2013,
2017, 2021). Furthermore, although this is the first study show
that EICs can trigger a rise in inflammation, there have been
multiple experimental investigations where EICs elicited a rise in
salivary cortisol (Breske et al., 2017; Hogue, 2019, 2020; Hogue
et al., 2013, 2017, 2021) suggesting cortisol may be reliably
triggered by an EIC. Finally, regarding the predicted behavioral
responses identified by social self-preservation theory, unpub-
lished qualitative data from the current investigation linked EICs
to submissive behavioral responses including choosing to disen-
gage from the activity, intentionally putting forth low effort,
looking down and away from instructors and peers, and describing
their own and their peers body language as “shrinking” or “hiding
away” (Wise et al., 2022). In none of the aforementioned experi-
mental investigations did CTICs trigger these same responses.

According to the stress buffering hypothesis, social support
helps protect against more adverse stress responses. Cohen and
Pressman (2004) postulate that social support may protect against
stress by attenuating or preventing a (negative) stress appraisal.
Although Cohen and Pressman were referencing major life stres-
sors, their explanation may also help explain why participants in
the CTIC group in the current investigation reported a challenge
appraisal of stress, where resource evaluations outweighed
demand evaluations, while the EIC group reported a threat
appraisal (demand evaluations outweigh resource evaluations),
despite both groups experiencing performance stress during the
instructional juggling session. The social support provided by
instructors and fostered among participants in the CTIC group
may have led to greater resource evaluations. For instance, it may
be that experiencing encouragement and support from others
resulted in participants believing that they were performing well,
that they had the abilities to perform well, and that learning to
juggle was a positive challenge for them (all resources). Likewise,
utilizing effort and improvement as markers of success and
highlighting that everyone learns at a different pace in the CTIC
session may have helped the participants define “performing well”
as improving, persisting, and working past mistakes. Cohen and
Pressman also shared the following explanation for why social
support may yield protective responses to stress, “support beliefs
may reduce or eliminate the affective reaction to a stressful event,
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dampen physiological responses to the event, or prevent or alter
maladaptive behavioral responses” (p. 782). Thus, social support
may also help explain the significantly greater positive affect and
lower negative affect reported by participants in the CTIC group.

I would also argue that CTICs are void of the more menacing
psychosocial stressors identified by social self-preservation theory
(i.e., critical social evaluation and uncontrollability). By definition,
leaders in CTICs aim to foster a sense of belonging and to create an
environment where participants are made to feel welcome, cared
for, and accepted—each of which would aid participants in
experiencing the belonging and acceptance that Dickerson argued
is fundamental to the human experience. Likewise, feedback is
self-referenced in CTICs. Also relevant, in CTICs when a partici-
pant is asked to provide feedback to or demonstrate a skill for
another participant, it is typically to create a cooperative learning
environment where all participants can learn from one another, not
to judge or compare their skills as is often the case in an EIC. As a
result, this may help curb negative evaluation in CTICs, replacing it
with a more positive, supportive approach toward coaching.
Finally, in CTICs, participants are encouraged to utilize effort and
improvement as markers of success—both of which are under each
participant’s control. In sum, the psychosocial factors shown to
trigger an adverse coordinated response seem to be minimized in
CTICs. It should be noted, however, that because the condition was
caring and task-involving, there can be no certainty regarding
which particular climate may have led to these outcomes. With
respect to the practical application of this body of work, best
practice is to create a highly caring and task-involving climate.

Regarding one’s ability to cope with performance stress,
there is evidence from this investigation that suggests CTICs
may help set participants up to perform better and to have a more
positive, fulfilling experience in achievement settings. For
instance, in addition to the high levels of positive affect reported
by the CTIC group, the CTIC participants also reported signifi-
cantly greater relatedness and competence satisfaction. In con-
trast, participants in the EIC reported significantly greater
relatedness and competence frustration, suggesting the actions
of the EIC leaders not only did not fulfill these needs but they
resulted in the participants feeling less capable and less con-
nected to others. Since there is evidence that the relationship
between task-involving climates and competence satisfaction
hold in sport settings (Abraldes et al., 2022; Elsborg et al., 2023),
it would interesting to examine the relationship between caring
climates and relatedness fulfillment.

It is important to note that this was just a brief 30-min
experimental manipulation with a climate that is milder than many
real-world performance contexts (e.g., sport). It may be that
prolonged exposure elicits more robust responses or, on the
contrary, that athletes’ mental skills protect them against the more
concerning responses found in the current investigation. There is
some experimental research that suggests when athletes are encour-
aged to create a CTIC among their teammates and to focus on effort
and improvement as markers of success (i.e., adopt a task-orienta-
tion), this can elicit more protective psychophysiological stress
responses to an EIC (Hogue, 2020). It may also be worth consid-
ering whether other forms of mental skills training would lead to
less deleterious responses in EICs.

Another important limitation to consider is that this was an
instructional juggling session and a requirement for accepted
participants was that they did not yet know how to juggle. As a
result, the very design of the study may have led to the greater self-
perceived ability to juggle in the CTIC group than would have been

found in a real-world context. It may be, for instance, that in a
prolonged learning context such as over the course of a semester
long physical education class, that potential differences in per-
ceived abilities would not be as salient over time. Likewise,
because physical exertion can trigger an inflammatory response,
which is typically adaptive, it may be that elevated IL-6 is better
regulated in sport or other physical activity-based settings. Similar
arguments could be made regarding the affective responses of
participants who engage in considerable levels of physical activity.
Also, there was only a single marker of inflammation in the current
investigation. Future research should consider including a number
of pro- and anti-inflammatory cytokines. For example, a recent
systematic review and meta-analysis of salivary markers of inflam-
mation that respond to acute psychological stress found that, in
addition to IL-6, IL-10, tumor necrosis factor alpha, and INF-γ are
also responsive (Slavish & Szabo, 2019).

Although experimental investigations can provide support for
causal inference, additional limitations should be considered. For
instance, longitudinal investigations are essential in order to con-
firm directional effects in real-world settings. Also, experimental
investigations generally lack strong external validity. To counter
this, many steps were taken. For instance, the instructors were
trained to dress, speak, and act like coaches. Likewise, the climate
manipulation took place in a small gym space. Nevertheless, the
participants were obviously aware this was an experiment. Finally,
although there is some evidence linking EICs to shame in physical
education (Hogue et al., 2019), these associations need to be
examined further in real-world, nonexperimental settings.

With regard to mental skills training, researchers and practi-
tioners would likely be interested in understanding how athletes
can better protect themselves against psychological environments
that trigger a rise in cortisol and inflammation (e.g., EICs), as
participants do not always have control over the type of environ-
ment they are placed in. For instance, Mehrsafar et al. (2019) were
able to show that an 8-week mindfulness-based intervention can
decrease stress-related salivary cortisol in elite athletes. These
results and the current investigation both suggest that mental skills
and the motivational climate may impact psychophysiological
responses to performance stress. Moreover, in the current investi-
gation, the variability (SDs) in the EIC results suggests that some
participants did not respond as negatively as others to the EIC. This
suggests that there may be personality features or mental skills that
protected some participants from the more deleterious outcomes
that may ensue after exposure to an EIC. Also, identifying physio-
logical responses to the perceived motivational climate in physical
activity-based settings is pivotal to understanding the mechanistic
pathway linking motivational climates to health and performance
outcomes for athletes. Finally, it may also be important to under-
stand which contextual variables (e.g., interpersonal comparisons)
engender more malignant responses.

To conclude, these findings suggest CTICs help safeguard
against more noxious psychosocial threats during motivated per-
formance tasks that take place in the presence of others. Partici-
pants in the CTICs reported marginal levels of self-conscious
emotions and a challenge stress appraisal, with no changes in
IL-6 levels during a socially evaluated performance task. This
suggests the participants did not experience “explicit exclusion,
scorn, or rejection” and they felt they had the capabilities necessary
to meet performance expectations. Their reports of heightened
competence need fulfillment also suggest the psychosocial envi-
ronment was empowering in that the participants felt they were
capable, skilled, and could overcome challenges. Likewise, the
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high levels of relatedness reported by the CTIC participants
indicate the environment led them to feel they were supported
and accepted by others around them. These were not the experi-
ences of the EIC participants. Finally, the CTIC group shared that
they felt they would be more skilled at juggling in front of others
and were more confident in their juggling ability, compared with
the EIC group. Collectively, this research provides a more nuanced
understanding of the type of motivational climate that helps set
participants up to better manage performance stress, develop their
skills, and have a positive experience in achievement contexts.
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