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Abstract

In a pair of studies, the present research examined mindfulness as a mediator
through which perceived support for the basic psychological needs of autonomy and
competence facilitate adaptive outcomes in a university classroom setting. In Study
1 (N=199), dispositional mindfulness mediated the relation between perceived
support for autonomy and competence in daily life and generalized test anxiety in
college students. In Study 2 (N=328), perceived support for autonomy and compe-
tence in the classroom predicted higher test performance and instructor evaluations
among college students. Notably, perceived support for autonomy and competence
in the classroom predicted increased state mindfulness minutes before a final exam,
which in turn was associated with less test anxiety and better test performance, even
after controlling for past academic achievement. In summary, instructor support of
students’ basic needs for autonomy and competence in the classroom context pre-
dicted heightened states of mindful awareness prior to a final exam, which explained
improvements in academic performance among students. This research represents a
first step toward identifying situational factors that facilitate mindful awareness in
academic contexts.
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1 Introduction
1.1 Mindfulness and Intrinsic Motivation

Mindfulness represents a human capacity for bringing an equanimous, receptive
attention and awareness to immediate experiences (Analayo 2003; Brown and
Ryan 2003). Throughout its 2500-year history of practice, mindfulness has been
deliberately exercised to increase and refine the clarity of awareness toward inter-
nal states, such as interoception, feelings, thoughts, and external stimuli, such
as the immediate environment and other people (Analayo 2003; Bodhi 2011).
Early Buddhist scholarship and emerging scientific evidence highlight the salu-
tary effects of mindfulness on a variety of cognitive processes central to learning,
such as improvements in attention (Analayo2013; Jha et al. 2007; Tang and Pos-
ner 2015; Lutz et al. 2008), memory (see SN 48.10 in Bodhi 2000; Brown et al.
2016; Jha et al. 2010) and prosociality (Berry et al. 2018). For this reason, it is
important to identify factors that promote the development of mindful awareness,
particularly among students.

In recent years burgeoning research has demonstrated that systematic mindful-
ness training conduces to higher levels of mindfulness. However, scholars disa-
gree whether mindfulness requires systematic training to cultivate (Grossman
2011) or is an innate human capacity with meaningful variability experienced by
all people without training (Baer 2011; Brown and Ryan 2003; Kabat-Zinn 2003).
As suggested by Dunne (2011), perspectives on the nature of mindfulness fall
on a spectrum from constructivist to innatist. Constructivist perspectives suggest
mindfulness emerges through the systematic training of qualities that promote
mindfulness. Innatist perspectives, on the other hand, conceptualize mindfulness
as an inherent human capacity, and improvements in mindfulness result from
reducing biopsychosocial factors that hinder it. Thus, from an innatist point of
view, the acuity of mindfulness may be influenced by a variety of developmental
(Shaver et al. 2007), psychological (Harvey et al. 2004), genetic (Murakami et al.
2009), and social (Ryan et al. 2007) factors outside the purview of formal mind-
fulness training. The present research seeks to identify environments supportive
of intrinsic motivation as one factor that facilitates the development of mindful
awareness among college students in classroom contexts.

Intrinsic motivation, defined as engagement in an activity for the sole enjoyment
of the task, has been linked to beneficial outcomes across a variety of settings (e.g.,
Ryan and Stiller, 1991; Vallerand et al. 2008). The important and positive effects
of intrinsic motivation on performance have generated interest in the topic amongst
theorists and practitioners, and advances in understanding the conditions that pre-
cede intrinsic motivation have been made. For example, self-determination theory
(SDT; Deci and Ryan, 1985) has argued that the fulfillment of the basic psychologi-
cal needs for autonomy, competence, and relatedness increase intrinsic motivation,
and subsequent research has shown that when environments are structured to ful-
fill these needs, intrinsic motivation is in fact enhanced and desirable outcomes do
increase (Reeve and Jang, 2006; Reeve et al. 2004).
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It is well-established that mindfulness serves a foundational role in the devel-
opment of autonomous motivation (Brown and Ryan, 2003). In the present paper,
we suggest that classroom environments that facilitate autonomy and competence
among students—antecedents of intrinsic motivation—will also increase their state
mindfulness among students. In the following sections, theoretically-grounded links
between the fulfillment of basic psychological needs and intrinsic motivation, intrin-
sic motivation and mindfulness, and then mindfulness and academic outcomes will
be discussed. Through the integration of independent but related literatures, we seek
to explain how need fulfillment can confer a range of benefits in academic settings
(e.g., academic performance and positive perceptions of experiences), particularly
when stakes may be high, through its association with mindfulness. Through this
novel line of reasoning that is offered, we hope to contribute to the growing litera-
ture on the benefits of mindfulness and highlight the fulfillment of basic psycho-
logical needs as a factor that facilitates mindfulness and increases positive student
experiences.

1.2 Self-determination theory

Over the course of its 40-year development, self-determination theory (SDT) has
become a leading source of guidance regarding self-governed behaviors (Deci 1975;
Deci and Ryan 1985, 2000a; Vallerand et al. 2008). SDT is a macro-theory of human
motivation that assumes an organismic-dialectic meta-theory that explains psycho-
logical growth, personality, and motivation in terms of human beings’ propensity
towards development and the fulfillment of associated psychological needs (Ryan
and Deci 2000; Ryan et al. 1997). According to SDT, two primary motivational
approaches —autonomous and controlled — are facilitated or diminished by the degree
to which three innate psychological needs are fulfilled: autonomy, competence, and
relatedness. Autonomy refers to the degree to which behaviors are self-directed and
volitional (as opposed to heteronomy, the degree to which behaviors are controlled
by external forces; Brown and Ryan 2004; Ryan 1993). Competence refers to per-
ceptions that one’s actions are effective and have an impact on their immediate envi-
ronment (Deci 1975). Relatedness consists of feeling close to others and sustaining
meaningful interpersonal relationships (Baumeister and Leary 1995). SDT proposes
that unmet psychological needs will be associated with extrinsic motivation, but as
needs are satisfied (e.g., as learning and development promote competence), intrin-
sic motivation is more likely to emerge and frame ongoing experiences.

The predictive value of self-determination theory has been demonstrated consist-
ently across a range of domains. For example, in one study need fulfillment was
found to predict increases in both intrinsic motivation and ratings on employee per-
formance evaluations (Baard et al. 2004), while others have reported that increased
needs associate with extrinsic motivation and lower levels of job satisfaction,
job dedication, and job vitality (Vansteenkiste et al. 2007). In the health domain,
needs satisfaction has similarly been linked to intrinsic motivation, which was also
positively associated with smoking abstinence (Williams et al. 2006) and greater
adherence to medication schedules in diabetic populations (Williams et al. 2009).
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Likewise, in academic settings, perceived need support in the classroom and intrin-
sic motivation were found to predict positive academic outcomes (Fortier et al.
1995; Miserandino 1996; Niemiec and Ryan 2009). While concurrent fulfillment of
all three needs leads to the most robust increases in intrinsic motivation, interest-
ingly, in academic settings the fulfillment of the needs for autonomy and compe-
tence are key in the promotion of many beneficial outcomes that lead to increased
motivational engagement (Levesque et al. 2004; Sheldon and Niemiec 2006).

While the described research provides empirical support for the SDT-based pre-
diction that need fulfillment generates intrinsic motivation, more recently, it has
been suggested that the subsequent link between intrinsic motivation and positive
performance outcomes deserves more thorough investigation and theoretical devel-
opment (e.g., Cerasoli and Ford 2014). In this regard, one aim of the present paper
is to introduce the potential role of mindfulness, by first describing reasons for why
intrinsic motivation is likely to facilitate mindful states of awareness, followed by
reasons for why mindfulness is likely to precede a variety of desirable academic
outcomes.

1.3 Mindfulness, autonomy, and competence

In the framework of Self-Determination Theory, mindfulness is often considered a
support for autonomous behavior (for a review, see Deci et al. 2015). Studies have
shown that mindfulness increases the tendency to hold autonomous relative to
extrinsically controlled values (Brown and Ryan 2004), and that mindful people are
“in better position to make meaningful choices and act autonomously” (Ryan et al.
2008, p. 158). Studies have demonstrated people higher in mindfulness show greater
basic psychological need fulfillment, whether operationalized as dispositional traits
or psychological states captured in daily living using ecological momentary assess-
ment (Brown and Ryan 2003). Experimental manipulations of mindfulness have
demonstrated greater attention to ongoing experiences and higher states of intrinsic
enjoyment during a variety of tasks, such as eating (Arch et al. 2016) and reading
(Brown et al. 2016). Other studies indicate heightened state mindfulness reduces
impulsive reactions to impulse-eliciting stimuli, such as unhealthy food (Papies
et al. 2012). Taken together, the evidence from these studies demonstrate the strong
causal influence mindfulness can have on fulfilling basic psychological needs. From
this perspective, mindfulness acts as a foundation for autonomous action by increas-
ing awareness that in every moment one can choose to respond to situations auton-
omously, rather than heteronomously, in which actions are controlled by extrinsic
forces. Likewise, it is heightened, equanimous perspective of one’s thoughts feelings
and behaviors that allows one to clearly discern their degree of competence.

While mindfulness is useful to fulfill needs for autonomy and competence, we
propose that need fulfillment and mindfulness live in a reciprocal, mutually reinforc-
ing relationship. On one hand, the breadth of mindful awareness allows one to dis-
cern when they have choices that can be made autonomously (as opposed to reacting
to situations and being controlled by extrinsic and introjected motivations) and to
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more clearly examine their sense of competence as it arises in present experience.
On the other hand, when needs for autonomy and competence are met in a given
context, people will likely become more motivated to actively engage in present-
moment activities. That is, when a person feels competent and is autonomously
motivated, they are also more likely to engage their attention and awareness to pre-
sent-moment experiences and enter into states of mindfulness. From this perspec-
tive, many the adaptive outcomes associated with meeting autonomy and compe-
tence needs, such as intrinsic motivation and improved academic performance, could
stem directly from meeting needs themselves, but also from the indirect effect that
meeting basic psychological needs has on the establishment of mindful awareness.

Interestingly, recent research on the link between intrinsic motivation and perfor-
mance is suggestive of a possible connection between intrinsic motivation and mind-
fulness that may help explain why intrinsic motivation results in enhanced perfor-
mance. For example, Cerasoli and Ford (2014) note that since intrinsic motivation
represents interest and enjoyment of an activity for its own sake, this construct alone
cannot provide sufficient explanations for performance increases. Enjoyment of a
task may facilitate persistence, however, persistence does not necessitate improved
performance since it is feasible one could simply continue to perform poorly for
extended periods of time while remaining unaware of their incompetence (Kruger
and Dunning 1999). This line of reasoning therefore presumes that some intervening
mechanism must exist, a process that serves to transform intrinsic motivation into
tangible performance increases. Thus, Cerasoli and Ford (2014) propose that when
mastery goals are present, intrinsic motivation enhances performance because a
mastery orientation offers a sense of purpose and focus to the intrinsically motivated
person. More specifically, a dynamical relationship is described, whereby intrinsic
motivation induces mastery goals that encourage task involvement and an atten-
tional focus on competence-relevant activities, all of which in turn further boosts
intrinsic enjoyment. A longitudinal design and analyses were used to test their pre-
dictions, and provided support for the notion that mastery goals mediate the rela-
tionship between intrinsic motivation and performance.

Similarly, other recent research has demonstrated a bidirectional relationship
between intrinsic motivation and deliberate practice among Estonian athletes who
participate in team sports (Vink, Raudsepp, and Kais, 2014). In the domain of
competitive sports, high levels of intrinsic motivation are valued due to the need
for athletes to chronically demonstrate persistence and determination, particularly
since external rewards are often absent. In this study, individual deliberate practice
activities were based on the input of two subject-matter experts who were coaches
of National Teams (volleyball and basketball), where activities encouraged athletes
to have deliberate intention after setting a clear goal of improving a specific skill.
Results from linear growth modeling provide evidence of a dynamical relationship
such that initial levels of intrinsic motivation predicted subsequent levels of deliber-
ate practice and initial levels of deliberate practice predicted subsequent levels of
intrinsic motivation.

Findings from these past works suggest that intrinsic motivation, particu-
larly when followed by the adoption of mastery goals, increases deliberate atten-
tional involvement with a specific focus being drawn towards those activities and
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experiences that are relevant to the gradual development of deep learning. Others
have argued that as competence is pursued, attention is (ironically) directed away
from self-related thoughts and concerns and is instead directed towards to moment-
to-moment activity (Abuhamdeh and Csikszentmihalyi, 2012). Thus, one narrative
that emerges from the integration of these literatures is that intrinsic motivation
heightens attentional involvement and focus, and this attention on moment-to-
moment experiences that serves to ultimately facilitate learning and performance,
ends up directing attention away from self-concerns (Abuhamdeh and Csikszentmi-
halyi, 2012; Cerasoli and Ford, 2014; Vink et al. 2015).

With attention focused on the present and directed away from self-concerns,
activities are more fully experienced, task aspects and details are more readily rec-
ognized, and enjoyment levels are sustained or increased. And importantly, as tasks
are pursued and navigated for the sake of enjoyment, personal performance goals
and various aspects of the self should inherently be made less accessible and cen-
tral to ongoing experiences. These reductions in distraction, increases in task enjoy-
ment, and reduced ego involvement have each been causally linked to heightened
states of mindfulness in previous research (Arch et al. 2016; Heppner et al. 2008;
Mrazek et al. 2012). On the basis of this reasoning and evidence, we hypothesize
meeting basic needs for autonomy and competence in a particular context will lead
to increased state mindfulness in that context. Furthermore, due to the heightened
awareness and reductions in ego-involvement that are inherent to mindfulness, we
also predict that mindfulness that stems from meeting autonomy and competence
needs will be associated with positive performance outcomes on tasks that typically
invoke self-evaluative performance anxiety. The reasoning for this claim will be pre-
sented next.

1.4 Mindfulness and academic performance

Several lines of research suggest mindfulness is likely to precede a variety of desir-
able academic outcomes. Mindfulness has been linked to improvements on a vari-
ety of indices that are central to learning and the acquisition of knowledge, such as
higher scores on the GRE reading-comprehension test (Mrazek et al. 2013), and on
tests of working memory (Jha et al. 2010), episodic memory, and the free recall of
reading material (Brown et al. 2016). One reason mindfulness is conducive to learn-
ing and academic performance is that it may confer important regulatory advan-
tages, particularly in evaluative contexts.

A hallmark of mindfulness is the experience of internal and external states as
impermanent, changing processes to be observed, rather than identified with as con-
crete aspects of an unchanging self (Analayo 2003; Gombrich, 2009). This char-
acteristic of mindfulness, commonly known as decentering (Bishop et al. 2004),
is theorized to promote a variety of adaptive outcomes that mitigate self-concerns
and evaluative anxiety, such as reductions in ego-involvement (Heppner et al. 2008),
lower defensive responding in the face of self-relevant threat and enhancements in
self-regulation (Lakey et al. 2008), emotion regulation (Brown et al. 2013; Uusberg
et al. 2016), and downstream performance improvements, particularly in evaluative
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situations (Beddoe and Murphy 2004; Brown et al. 2012; Schoenert-Reichl and
Lawlor 2010; Shapiro et al. 1998). On the basis of this reasoning and evidence, we
suggest that mindfulness may improve academic performance outcomes by blunting
states of test anxiety.

Contemporary theories about test anxiety focus on the motive to avoid failure
(Hagtvet and Benson 1997) and suggest that anticipated negative evaluations from
others and self-critical thoughts are central aspects of the construct (Sarason 1984).
From this perspective, test anxiety has distinct facets including cognitive, physi-
ological, and behavioral components (Zeidner and Mathews 2005). The cognitive
component consists of worry, self-threatening negative thoughts, and other forms
of intrusive cognition that serve as distractions from the testing situation. The
physiological component refers to the experience of physiological arousal related
to an evaluative context. The behavioral aspect involves engaging in various self-
handicapping strategies and poor study habits that tend to undermine academic
achievement.

From this description it is clear that evaluative anxiety inherently involves an
orientation towards the future, with cognitions and behaviors centered on the task
of assessing and avoiding potential threats to the self. While it can be adaptive for
self-related concerns to generate facilitative arousal in anticipation of the need to
act (Alpert and Haber 1960), high arousal states such as anxiety and worry can tax
attentional resources that may be required to engage more task-relevant processes.
Furthermore, because the hyper-egoic drive to avoid failure makes self-protective
desires particularly salient, distractions are likely to decrease attentional involve-
ment and task focus, resulting in performance declines (Abuhamdeh and Csiksze-
ntmihalyi 2012). Therefore, it stands to reason that if one’s attention can be focused
on the present task at hand instead of on self-concerns that involve projections of
future outcomes, then the ability to perform effectively should increase, as should
enjoyment and general satisfaction (Cerasoli and Ford 2014). If heightened aware-
ness of moment-to-moment experiences engender task aspects and activities to be
more fully encountered, and the negative constellation of feelings, cognitions, and
responses that accompany anxiety all decline, then mindfulness should be positively
related to performance in contexts that invoke anxiety.

Complementing the existing work summarized above, the current paper aims to
contribute to literature on mindfulness, motivation and performance by describing
how the interrelations between mindfulness and intrinsic motivation promote salu-
tary academic performance outcomes. The specific predictions that follow from the
application of theories are provided in the subsequent section, as the methodological
strategies for testing these hypotheses are outlined.

1.5 The present research
The present studies examined the possibility that mindfulness plays a role in the
link between support for autonomy and competence needs in classroom contexts

and improvement in academic performance outcomes. Study 1 was designed to
explore the potential relationship between basic psychological need satisfaction and
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mindfulness, and to examine the relationship between mindfulness and test anxiety.
Students reported their general level of perceived support for autonomy and com-
petence in daily living, generalized test anxiety, and dispositional mindfulness, as
well as instructor evaluation and grade point average (GPA). We hypothesized that
perceived support for the fulfillment of basic psychological needs of autonomy and
competence would be associated with a tendency toward mindful awareness, which
in turn would be associated with less generalized test anxiety and favorable aca-
demic outcomes.

Mindfulness and test anxiety both can be conceptualized as stable individual
differences as well as psychological states; Study 2 examined the state variants of
these constructs to provide convergent evidence with the measures used in Study 1.
In Study 2, students who were about to take a final exam reported their perceived
support for autonomy and competence in that specific class as well as their current
state of mindfulness, state test anxiety, instructor evaluation, and GPA. Final exam
scores also were recorded. We hypothesized that the fulfillment of basic psychologi-
cal needs of autonomy and competence in the classroom would have a direct effect
on instructor evaluation and test performance, after controlling for past academic
achievement, and that the fulfillment of basic psychological needs in the classroom
would have an direct effect on test performance, as well as a significant indirect
effect on test performance through state mindfulness and state test anxiety.

2 Study 1

Study 1 had two primary aims. The first aim was to explore the possibility that rela-
tion between satisfaction of basic psychological needs and both test anxiety and
academic performance would be mediated by dispositional mindfulness. Since the
conditions for mediation cannot be met with the current research design (e.g., tem-
poral precedence could not be established), a second aim of Study 1 was address this
by develop short measures of support for basic needs and test anxiety that could be
quickly administered to students prior to a final exam (Study 2). To this end, we per-
formed factor analyses for the purpose of item reduction.

2.1 Method
2.1.1 Participants and procedure

Participants were 199 students attending a large Southeastern university enrolled in
undergraduate psychology courses who participated voluntarily to partially fulfill a
course requirement. Each student completed an online survey containing a battery
of individual difference measures. The sample was 66.30% female, with a median
age of 19 years (range = 18-50; SD=4.38). Students consisted of 54.30% freshman
(n=108), 24.60% sophomores (n=49), 14.10% juniors (n=28), and 7.00% seniors
(n=14). Informed consent was obtained from all individual participants included in

@ Springer



Opening minds by supporting needs: do autonomy and competence... 127

the study. All study procedures and materials were approved by the Virginia Com-
monwealth University Institutional Review Board.

2.1.2 Materials

Autonomy and competence support. The autonomy and competence subscales from
the General Need Satisfaction Scale (GNS; Gagné 2003; a=0.89) were used to
measure perceived support for intrinsic motivation in daily living. The GNS is an
adaptation of the family of Basic Need Satisfaction scales, which tap into need sat-
isfaction in a variety of specific contexts such as work (Ilardi et al. 1993), relation-
ships (La Guardia et al. 2000), and physical education classes (Ntoumanis 2005).
Participants responded to 21 items on a 1 (Not true at all) to 7 (Very true) Likert-
type scale. Table 1 depicts example items for each subscale of the GNS.

Test anxiety. The Revised Test Anxiety scale (RTA; Benson and El-Zahhar 1994;
a=0.92) was used to measure individual differences in test anxiety. The RTA is
a composite of two popular scales used to measure test anxiety: the Test Anxiety
Inventory (TAI; Spielberger 1980) and the Reactions to Testing scale (RTT; Sarason
1984). The 20-item RTA measures individual differences in cognitive, behavioral,
and bodily reactions to test anxiety. The scale contains four factors: worry (6 items;
a=0.81), tension (5 items; a=0.89), test-irrelevant thinking (4 items; a=0.85),
and bodily symptoms (5 items; a=0.81). Participants responded to each item on a 1
(Not at all accurate) to 4 (Very accurate) Likert-type scale. Table 1 depicts example
items for each subscale of the RTA. Analyses were conducted on overall test anxiety
score.

Dispositional mindfulness. The Mindful Attention Awareness Scale (MAAS;
Brown and Ryan 2003; a=0.86) was used to capture the frequency with which
people enter into states of open and receptive awareness over time. Participants
responded to each of the 15 items using a 7-point Likert-type scale from O (Not at
all) to 6 (Very Much). The MAAS is widely used and several independent analyses
attest to its validity and unidimensional factor structure (Baer et al. 2006; Carlson
and Brown 2005; Cordon and Finney 2008; MacKillop and Anderson 2007). Table 2
depicts example items for the MAAS.

Academic performance and instructor evaluations. As a measure of academic
performance, students reported their cumulative grade point average (GPA). Partici-
pants also responded to one question on a 1 (Poor) to 5 (Outstanding) scale to evalu-
ate their instructor, derived from the institution’s course evaluation form.

2.2 Results and discussion
2.2.1 Preliminary analyses
As expected, basic psychological needs accounted for a significant proportion of the
variance in test anxiety (r;o;=—0.28, p<0.0001), self-reported GPA (r,4;=0.14,

p<0.05), and instructor ratings (r;g;=0.14, p<0.05). Those higher in disposi-
tional mindfulness reported significantly lower levels of test anxiety (rjg;=—0.42,
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Table 2 Scale items and reliabilities for items used in Study 1 analysis
Measure Adjusted Item o
Perceived Support for Autonomy & Competence
Autonomy 01 “I generally felt free to express my ideas and opinions in this class.” .61
Autonomy 02 “I felt like I could pretty much be myself in this class.”
Competence 01 (R) “I often did not feel very capable in this class.” .79
Competence 02 “Most days I felt a sense of accomplishment from what I did in this
class.”
TA: Cognitive Symptoms
Test Irrelevant Thinking 01 ~ “I will think about being somewhere else while taking this test.” 73
Test Irrelevant Thinking 02 “I may find myself thinking of things unrelated to the material on
the test.”
Worry 01 “I am worrying a great deal before taking this important exam.” 81
Worry 02 “I am anxious about this test.”
TA: Physiological Symptoms
Body Symptoms 01 “I am experiencing some difficulty breathing before taking this .70
test.”
Body Symptoms 02 “My mouth will feel dry during this test.”
Tension 01 “I believe that I may set myself up for failure on this test.” .68
Tension 02 “Thinking about my grade in this course will interfere with my
work on this test.”
State Mindfulness

State Mindfulness 01 “I am rushing through the activity without being really attentive to .80

it.”

State Mindfulness 02 “I am doing this task automatically, without being aware of what I

am doing.”
State Mindfulness 03
State Mindfulness 04

Instructor Evaluation

“I am preoccupied with the future or the past.”
“I am doing things without paying attention.”
“Overall, how would you rate this instructor?” -

a Cronbach’s Alpha, R Reverse-scored item, TA Test Anxiety

p<0.0001), but mindfulness was not related to self-reported GPA (r;;=0.04,
p>0.05).

To determine whether dispositional mindfulness would explain the effect of basic
psychological need satisfaction on individual differences in test anxiety, we exam-
ined whether mediation was present using bootstrapping analyses via PROCESS
(Hayes-Skelton and Graham 2013). Predictor and mediator variables were centered
against their own means to reduce multicollinearity. This model, conducted with
10,000 bootstrap samples yielded a mean bootstrap estimate of the indirect effect
of the basic psychological needs satisfaction through dispositional mindfulness of
—0.11. Because the 95% confidence interval did not include 0 (0.19-0.06), it was
confidently concluded that dispositional mindfulness partially mediated the effect
of basic psychological need satisfaction on test anxiety. That is, a significant portion
of the effect of basic psychological need satisfaction on test anxiety was explained
through dispositional mindfulness (see Fig. 1).
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Dispositional
. B=-42
Mindfulness <001
Need | Test Anxiety
S rt
uppo B=-32
p<.001

[ﬁ-.zlJ
p<.01

Fig. 1 Dispositional mindfulness as a partial mediator of the effect of need satisfaction and test anxiety

In short, the results from Study 1 provided preliminary evidence for the theo-
retical model to be tested in Study 2 (see Fig. 2). Fulfillment of basic psychologi-
cal needs was associated with better academic performance, more favorable instruc-
tor evaluations, and lower levels of test anxiety. Dispositional mindfulness also was
associated with lower levels of test anxiety, and partially mediated the link between
basic psychological need satisfaction and test anxiety, suggesting that mindfulness is
one mechanism by which need satisfaction may ameliorate test anxiety.

2.2.2 Item reduction and adjustment
Scales were submitted to an exploratory factor analysis with principal components

factoring, orthogonal rotation, and an extraction cutoff of eigenvalue=1.0 (i.e.,
latent root criterion). The measures of sampling adequacy for the RTA and GNS

Test
Anxiety
Cognitive
Symptoms

GPA

}

\ Final Exam
Grade

Pre-test
State
Mindfulness

Test
Anxiety
Physio
Symptoms

Need
Support

Evaluation
of Instructor

Fig.2 Hypothesized Conceptual Model
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were 0.90 and 0.84, respectively, and Bartlett’s test of sphericity resulted in signifi-
cant chi-square values (RTA: x*>=2058.39, p <0.001; GNS: ¥*>=1158.02, p <0.001),
indicating the appropriateness of each set of scale items for factor analysis. To be
most parsimonious and reduce the amount of time students would need to complete
the study before their final exam, two items from each measure were selected with
the highest loadings on each subscale for use in Study 2. See the Measures section
under Study 2 for information on each scale. Table 1 depicts each of the items cho-
sen for Study 2 and their respective factor loading.

3 Study2

Study 2 sought to extend the results from Study 1 by exploring how student percep-
tions of support for autonomy and competence within the classroom environment
would be associated with states of mindfulness and test anxiety immediately prior
to a final course examination. Final exam grade was used as a measure of academic
performance, which is not susceptible to social desirability effects. Measures of test
anxiety and basic psychological needs from Study 1 were shortened due to the time
constraints involved in administering these measures at the start of the final exam
class period. It was expected that need fulfillment would be positively related to
mindfulness, and increased levels of state mindfulness before a final exam would
then predict increased academic performance indirectly through the blunting effect
of mindfulness on both cognitive and physiological manifestations of test anxiety. In
order to examine the state experience of mindfulness before test taking, a validated
state version of the MAAS was used in Study 2 (Brown and Ryan 2003). Extending
the findings of Study 1, students’ perceptions of support for autonomy and compe-
tence in the classroom context were expected to directly facilitate academic perfor-
mance and instructor evaluations.

3.1 Method
3.1.1 Participants

Participants were 328 students attending a large Southeastern university who were
enrolled in undergraduate psychology courses: two Introduction to Psychology
courses (n=103; n=134) and one Interpersonal Relationships psychology course
(n=91). Cumulative grade point averages for the two Introduction to Psychology
courses (M=2.85; M=2.98) and the Interpersonal Relationships course (M =2.99)
were not significantly different, F,3,5)=2.28, p>0.05, n?=0.01. Each course
was taught by a different instructor, and analyses were conducted across all three
classes while controlling for classroom/instructor to account for the nested struc-
ture of the data using the CLUSTER function in MPlus (Muthén and Muthén 2015).
The overall sample was 59% female, with a median age of 20 years (range=16-61;
SD=3.23). Students consisted of 36.80% freshman (n=149), 27.20% sophomores
(n=110), 22.50% juniors (n=91), and 13.50% seniors (n=>55). All study procedures
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and materials were approved by the Virginia Commonwealth University Institutional
Review Board.

3.1.2 Measures

Classroom-specific autonomy and competence support. Items adapted from the
autonomy and competence subscales of the General Need Satisfaction Scale (GNS;
Gagne 2003; a=0.89) derived in Study 1 were used to measure classroom-specific
support for autonomy and competence. Revised GNS items were used to capture the
degree of perceived support for autonomy and competence in a classroom context.
For example, an item originally written as “I feel like I can pretty much be myself
in my daily situations *“ was modified to read “I felt like I can pretty much be myself
in this class.” Participants responded to two items sensitive to autonomy support
in the classroom and two items sensitive to competence support in the classroom.
Responses were indicated to each of the four items on a 1 (Not true at all) to 7 (Very
true) Likert-type scale. Table 2 depicts examples items for the modified scale.

State mindfulness. The state variant of the Mindful Attention Awareness Scale
(s-MAAS; Brown and Ryan 2003; Study 5; @« =0.80) was used to capture the degree
to which a person is mindful at a specific point in time. Similar to the dispositional
version of the MAAS used in Study 1, this state version of the MAAS also had a
unidimensional factor structure. An example item is “I was preoccupied with the
future or the past.” Participants responded to each of the 5 items using a 7-point
Likert-type scale from O (Not at all) to 6 (Very Much).

State test anxiety. The adapted items from Study 1 were used to measure cogni-
tive and physiological reactions to states of test anxiety (see Table 2 for example
items). Each of the RTA items was slightly modified to capture the state of students’
test anxiety immediately prior to taking the exam. For example, an item originally
written as “I worry a great deal before taking an important exam” was modified
to read “I am worrying a great deal before taking this important exam” to better
read as a state-related question. A total of 8§ items were administered to assess state
test anxiety. Cognitive reactions to test anxiety were measured using four items, two
items were derived from the Worry subscale and two were derived from the Test
Irrelevant Thinking subscale. Physiological reactions to test anxiety were measured
using four items, with two items derived from the Tension subscale and two items
derived from the Bodily Symptoms subscale. Participants responded to each item
using a 1 (Almost never) to 4 (Almost always) scale.

Academic performance and instructor evaluations. Each questionnaire packet
contained an ID number that students recorded on the Scantron® form supplied
for their final exam. The course instructor provided exam grades using the packet
ID number such that anonymity could be maintained. Instructor evaluation was
assessed with the same item as in Study 1.

3.1.3 Procedure

In each of three classes, students had the opportunity to voluntarily participate in a
study exploring test anxiety during their final exam period. Participation rates were
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over 80% within each of the three classrooms. Following consent, the experimenter
handed out questionnaire packets to each student before exams were distributed.
Students had 15-min to complete the questionnaire packet before starting their final
examination. There were two forms of the packet with counterbalanced scale orders
to examine and control for any potential order effects.

3.2 Results and Discussion

The hypothesized Structural Equation Model (SEM) was tested using the Mplus sta-
tistical package (Muthén and Muthén 2015). Prior to analyses, data were excluded
from several cases due to excessive missingness (n=46), failure to follow instruc-
tions (n=9), or failure to provide the requisite information to link their data to their
final exam grade (n=19). Mean imputation was used to correct for the 15 missing
scale responses that remained. Independent samples z-tests revealed no significant
effects due to packet order (all ps>0.10).

The final hypothesized SEM model is described graphically in Fig. 2. Circles
represent latent variables and rectangles represent observed variables. A correla-
tion table using standardized variables (with means set to 0 and standard deviations
set to 1) is shown in Table 3. SPSS was used to evaluate assumptions of univariate
normality, multivariate normality, and linearity, and three multivariate outliers were
removed from subsequent analyses, leaving a final sample of 328 students. Given
the nested structure of the data, maximum likelihood with robust standard errors for
parameter estimation was chosen to adjust the standard errors for clustered sampling,
such that analyses could be conducted across the three classrooms without violating
assumptions of independence. A range of fit indices suggested that the hypothesized
model fit the data reasonably well (CFI=0.90; TLI=0.87; RMSEA =0.06), and
although the chi-square test of model fit was significant (3,33 =313.86, p <0.0001),
it was retained as our final model.

Structural and measurement coefficients from the completely standardized solu-
tion are displayed in Fig. 3. All coefficients emerged as significant besides the direct
effect of physiological symptoms of test anxiety on final exam grade and the correla-
tion between final exam grade and instructor evaluation. Students who perceived a
greater level of support for autonomy and competence in the classroom evaluated
their instructor more positively (f=0.53), were more mindful immediately prior
to the final exam (#=0.33) and performed better on the final exam ($=0.23) after
taking past achievement (GPA) into account. Furthermore, students who were more
mindful immediately prior to the final exam reported fewer cognitive (f=—0.43)
and physiological symptoms (f=—0.31) of test anxiety. Moreover, students with
fewer cognitive symptoms of test anxiety performed better on the final exam
(B=—0.28) after taking into account past achievement (GPA). As expected, students
with higher self-reported GPA’s also performed better on the final exam (#=0.38).
Indirect and total effects are depicted in Table 4. As is evident, perceived support
for autonomy and competence in the classroom had a significant total effect that
explained final exam score (#=0.28, p<0.001). State mindfulness also had a sig-
nificant total effect on final exam score (f=0.15). Overall, the effect of perceived
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Fig.3 Results for the structural equation model. y*(138)=313.86, p<.0001; Comparative Fit
Index =.90; Tucker—Lewis Index =.87; root mean square error of approximation=.06; Parameter esti-
mation conducted using maximum likelihood with robust standard errors. N=328; degrees of free-
dom=138. Note. Coefficients indicated within disturbance variables represent the proportion of variance
explained (R?) for the variable

Table 4 Indirect and total

effects for SEM model Indirect Effects P P
Need support on final exam .04 .001
Need support on TA-cognitive -.14 .001
Need support on TA-physio -.10 .001
Total effects
Need support on final exam 28 .001
State mindfulness on final exam 15 .001

support for autonomy and competence in the classroom on final exam score was
partially mediated by state mindfulness and state test anxiety.

4 General discussion

The present research tested a model that integrated existing theories from SDT and
mindfulness as determinants of academic performance outcomes. Consistent with
our hypotheses, the perceived support for basic psychological needs in the class-
room predicted higher levels of academic achievement, mindfulness, instructor eval-
uations, and lower levels of test anxiety. Moreover, the effect of basic psychologi-
cal need satisfaction on students’ generalized test anxiety was partially explained by
dispositional mindfulness (Study 1). Study 2 extended the findings of Study 1 by
administering a measure of classroom-specific basic psychological need satisfaction
and state measures of mindfulness and test anxiety prior to a final exam. Structural
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equation modeling revealed students who perceived greater support for basic psy-
chological need satisfaction also demonstrated more favorable test performance and
instructor evaluations. Importantly, the effect of classroom-specific basic psycholog-
ical need satisfaction on test performance was partially mediated by state mindful-
ness and test anxiety, even after controlling for past academic achievement. In sum,
the model suggests support for the roles of basic psychological need satisfaction and
states of mindfulness prior to a final exam, which is inversely related with cogni-
tive and physiological manifestations of test anxiety and directly related to improve-
ments in test performance.

Notably, perceptions of autonomy and competence need satisfaction in the class-
room explained twice the variability in academic performance as domain-general
need satisfaction. This difference highlights the influence that situational factors
may have on psychological need fulfillment and downstream states of mindfulness,
and suggests additional questions of rich theoretical and practical importance. Is the
intrinsic motivation that results from satisfying basic psychological needs in general
life domains blunted by controlling or unsupportive contexts? Conversely, is con-
text-specific support for basic psychological need satisfaction as beneficial for stu-
dents coming from backgrounds unsupportive of their psychological needs? Future
research should explore the potential interactions between domain general and
domain specific support for basic psychological needs on performance outcomes in
education.

Mindfulness was a significant mediator of the effect of basic psychological
need fulfillment on test anxiety and subsequent academic performance outcomes.
Mindfulness is widely considered a foundational support for autonomous behavior
(Brown and Ryan 2003; Levesque and Brown 2007), and students with greater dis-
positional mindfulness tended to have higher levels of basic psychological need sat-
isfaction in daily life (Study 1). Study 2 extended these findings by demonstrating
that student perceptions of instructor support for autonomy and competence had a
direct effect on states of mindfulness among students prior to taking a final exam.
This finding suggests that student perceptions of support for their needs for auton-
omy and competence in the classroom may be a situational antecedent that facilitates
mindful awareness in the classroom, and particularly when self-evaluative threat is
likely. From this perspective, the results of the second study provide support for an
innatist view of mindfulness by identifying perceived support for intrinsic motiva-
tion as one situational factor that encourages heightened states of mindfulness other
than structured mindfulness training.

We suggest perceived support for intrinsic motivation could facilitate mindful-
ness for several reasons. First, when the classroom environment provides students
with opportunities to behave autonomously and demonstrate competence, they will
seek to express these qualities. One effective way to do this is to increase mindful
awareness of their present moment internal experience and external circumstances.
This is consistent with past research linking higher levels of intrinsic motivation
with greater attentional involvement and sustained task focus and enjoyment, as well
as decreased attention allocated to future-focused self-evaluative concerns (Abu-
hamdeh and Csikszentmihalyi 2012; Brown et al. 2016; Cerasoli and Ford 2014;
Vink et al. 2015).
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Second, support for basic psychological need fulfillment would increase mind-
fulness by mediating the deleterious consequences of low intrinsic motivation. For
example, a student with low intrinsic motivation to attend a class may have greater
desire to engage in activities not related to the class. The desire to engage in activi-
ties unrelated to learning have a strong pull in the absence of intrinsic motivation,
and self-control is necessary to regulate such temptations and direct behavior in
classroom appropriate ways (Baumeister et al. 1998; Hoffmann and Van Dillen
2012). The struggle to overcome internal resistance to present circumstances could
increase mind wandering and ego-depletion among students who are not intrinsi-
cally motivated, and potentially lower qualities of mindfulness (Mrazek et al. 2012).
In contrast, students who are intrinsically motivated to be in the classroom would
not need to overcome such internal resistance, and would be more likely to mind-
fully engage with present moment activities (Csikszentmihaly, 1990).

Both studies demonstrated an effect of basic psychological need satisfaction on
test anxiety and academic performance. Domain-general and classroom-specific
measures of autonomy and competence support predicted higher academic achieve-
ment. Moreover, students with greater satisfaction of basic psychological needs
tended to have lower levels of generalized test anxiety, and this relationship was
partially mediated by dispositional mindfulness. However, dispositional mindful-
ness did not predict students’ self-reported GPA in Study 1. Study 2 demonstrated
that perceptions of support for autonomy and competence in the classroom led to
greater mindfulness immediately prior to a final exam, which ameliorated cognitive
and physiological manifestations of state test anxiety and, in turn, led to better test
performance.

To our knowledge, this is the first study to demonstrate effects of basic psycho-
logical need satisfaction on test anxiety and mindfulness in an educational context.
Past research has identified effects of intrinsic motivation support on qualities that
closely covary with test anxiety, such as concentration, time management, attitudes
toward studying (Vansteenkiste et al. 2005; Zeidner and Mathews 2005), and subjec-
tive well-being (Levesque et al. 2004). Additional research has demonstrated that
controlling academic environments increase negative experiences among students,
such as anger and anxiety (Assor et al. 2005). Likewise, greater mindfulness has
been associated with greater subjective well-being and lower anxiety (Brown and
Ryan 2003) as well as more self-directed, autonomous behavior (Levesque and
Brown 2007; Brown and Ryan 2004). In sum, the results of the present studies are
consonant with the pattern of relationships found in previous work, and extend the
literature on self-determination by providing evidence that classroom-specific sup-
port for autonomy and competence is associated with less test anxiety and improved
academic performance via increased states of mindfulness among students.

Interestingly, students were not the only people to benefit from a classroom
environment supportive of autonomy and competence. Consistent with past
research (Filak and Sheldon 2003), Study 1 found that students who satisfy their
basic psychological needs in daily life also tend to rate instructors more favora-
bly. Study 2 revealed a significant effect of perceptions of support for autonomy
and competence in the classroom on instructor evaluations, and the magnitude of
this effect was substantially larger than with student grades. Thus, instructors may
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likely reap professional benefits for their efforts in establishing a classroom con-
text supportive of autonomy and competence by receiving more favorable evalu-
ations from their students. Research has shown that instructors can be supportive
of their students’ basic psychological need satisfaction by probing for the needs
of the students, allowing time for students to work problems through their own
methods, offer praise as informational feedback, and providing hints (Reeve and
Jang 2006).

4.1 Limitations and future research

These studies were designed in part to examine how preexisting differences in per-
ceptions of support for basic psychological need satisfaction would translate into
states of mindfulness, test anxiety, and test performance. Although the proposed
structural equation model from Study 2 fits well with theoretical causal assumptions,
such assumptions must be taken as provisional support for causality. Collecting data
at time points appropriate for the establishment of temporal precedence or con-
ducting experiments that manipulate support for autonomy and competence would
increase confidence in the validity of conclusions made in the present study.

Another limitation of the present study involved time-constraints imposed on
the administration of measures prior to final exams. Measures of support for basic
psychological need satisfaction and state test anxiety each were reduced to four
items (Study 1). Even though care was taken to select items that accounted for the
most unique variance in each construct, Study 2 would have benefited from the
administration of measures with a greater number of items.

4.2 Conclusion

Perceived support for autonomy and competence need satisfaction in the class-
room had a direct effect on states of mindfulness prior to a final examination,
which was associated with fewer physiological and cognitive manifestations of
test anxiety and, in turn, better test performance. In addition, students who per-
ceived their classroom context as supportive of autonomy and competence need
satisfaction rated their instructors more favorably. These results contribute to a
growing body of literature on self-determination in educational contexts by sug-
gesting that instructor support for the satisfaction of students’ innate psychologi-
cal needs in the classroom has both direct and indirect benefits on academic out-
comes. This knowledge may inform course instructors of the manifold beneficial
outcomes that result from structuring the classroom context to support student
autonomy and competence, and represents a first step toward identifying factors
besides systematic training that facilitate states of mindfulness.
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